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PHOTOGRAPHY.  The  fact  that  U$^t 
visibly  affected  matter  —  darkening 
some  that  was  light  and  lightening  some 
that  was  dark,  and  changing  and  dis- 
char^ng  colors,  must  have  been  noticed  before 
historv  began  to  be  recorded,  although  it  was 
not  till  perhaps  the  fourth  quarter  of  the  18th 
century  that  it  began  to  receive  anything  like 
systematic  attention;  not  until  Scheele,  a  Swed- 
ish chemist,  noticing  that  silver  chloride  dark- 
ened under  the  rays  of  the  sun,  sought  for  ex- 
perimental evidence  of  the  cause  and  conse- 
quence. He  found  that  the  action  was  practically 
confined  to  the  lower  end  of  the  spectrum,  the 
bhie-violet  and  the  ultra-violet;  and  that  the  re- 
sult was  a  liberation  of  chlorine.  Scheele  was 
followed  by  many  others,  some  of  whom  added 
more  or  less  to  the  desired  information ;  but  not 
tilt  1791  does  any  one  seem  to  have  thought  of 
it  as  a  means  of  picture-making;  at  which  date 
there  is  ample  evidence  in  a  book,  'Tom  Wedge- 
wood,  the  First  Photographer,'  published  in 
1903  by  Duckworth  and  Company  of  London 
that  Wedgewood  made  photograpnic  copies  of 
pictures,  probably  using  the  salts  of  silver  and 
by  •contact  printing.*  A  more  or  less  full  ac- 
count of  his  methods,  written  by  Davy,  appears 
in  the  •Journal  of  the  Royal  Institute'  for  1802, 
but  although  it  is  known  that  he  worked  with 
Davy  in  the  laboratory  of  the  institution  it 
does  not  appear  that  the  latter  had  any  share 
in  the  ohotographic  experiments. 

To  Nicephore  Niepce,  however,  belongs  the 
honor  of  getting  the  first  camera  image,  which 
he  did  in  1827,  although  he  had  been  experi- 
menting since  1614;  but  as,  according  to  Da- 
gtwrre,  it  reqtiired  an  exposure  of  from  seven 
to  eight  hours,  it  left  much  to  be  desired;  and 
it  is  safe  to  say  that  practical  photography  was 
not  reached  till  1839.  Early  in  January  of  that 
year,  Dagtierre  first  reported  the  results  of  his 
process  and  published  a  description  of  the  same 
on  19  Auj!,  1839.  On  31  Tan.  1839,  Talbot,  who 
had  obtained  permanent  prints  and  camera  im- 
ages as  early  as  1835,  reported  his  process  to 
the  Royal  Society,  and  on  21  February  fotlow- 
bg,  published  the  details  of  the  same.  In  the 
early  part  of  1839,  Mungo  Ponton,  in  a  paper 
read  at  a  meeting  of  the  Royal  Scottish  Society 
of  Arts,  made  known  to  the  world  his  discovery 
that  soluble  organic  matter,  in  the  presence  of 
an  alkaline  bichromate,  was  rendered  insoluble 
by  exposure  to  li^t  —  a  discovery  the  value  of 
vhich  was  not  recogniied  for  some  years,  but 
wbJd  ia  the  basis  of  all  that  is  included  in 


3"  irocess  work,*  or  half-tone  engraving.  See 
HOTOENGKAVING. 

Daguerre  and  Talbot  had  been  working  in- 
dependently and  without  knowledge  of  each 
other  for  several  years,  the  latter  alone  and  on 
scientific  methods,  having  been  a  student  of 
science,  especially  chemistry,  from  his  school 
days;  toe  former  empirically  and,  for  some  time 
before  he  reached  the  goal,  in  conjunction  with 
Niepce.  The  latter  had  been  working  at  the 
problem  since  1814.  He  obtained  camera  im- 
ages in  1827,  and  two  years  later,  at  the  solici- 
tation of  Da^erre,  entered  into  partnership 
with  him.  From  the  documentary  evidence 
available,  it  is  at  least  certain  that  the  sugges- 
tion of  the  action  of  iodine  on  a  silver  plate  — 
which  led  to  ultimate  success  —  came  from 
Niepce.  Be  that  as  it  may,  it  is  worthy  of 
notice  that,  working  on  different  lines  and  with 
difierent  material,  Daguerre  and  Talbot  found 
success  in  the  same  metallic  haloid,  the  same 
silver  iodide,  although  made  in  a  very  different 
way  and  giving  very  different  results.  Each 
was  able  to  secure  photographic  impressions, 
one  on  sensitized  paper,  the  other  on  a  sensi- 
tized plate,  but  were  unable  to  prevent  the  im- 
age from  fading  out  until  Sir  John  Herschel,  in 
1839,  discovered  that  hypo-sulphite  of  soda 
dissolved  out  the  silver  unaffected  by  light, 
thereby  fixing  the  image.  Daguerre's  process, 
to  which  he  tiad  given  the  name  'daguerreo- 
type,' consisted  in  exposing  the  highly  polished 
surface  of  a  silver  plate,  or  a  copper  plate 
coated  with  silver,  to  the  vai»r  of  iodine. 
The  silver  iodine  thus  formed  passed  throufdi 
various  colors,  depending  on  the  length  of  the 
exposure,  and  experience  soon  showed  the 
color  which  had  the  highest  degree  of  sensi- 
tiveness. This,  on  exposure  in  the  camera, 
produced  no  visible  image,  but,  on  exposing  the 
ptate  to  the  vapor  of  mercury  (such  smalt 
quantity  as  arose  from  a  temperature  of  about 
140°),  an  image  was  developed,  the  mercury 
vapor  having  adhered  to  such  parts  as  had  been 
acted  on  by  light,  and  in  proportion  to  the  quan- 
tity or  intensity  of  that  light. 

The  image  thus  formed  was  of  exquisite  del- 
icacy, the  minuteness  of  its  detail  being  lim- 
ited only  by  the  degree  of  perfection  of  the 
optical  appliances;  but  the  process  w»s  slow,  re- 
quiring an  exposure  of  minutes.  Prof.  John 
William  Draper  of  the  University  of  the  Gty 
of  New  York,  with  improved  lenses  early  in 
1840  made  the  earliest  sunKght  picture  of  a 
human  fac«  by  this  process.    The  subject  was 
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his  sister,  Miss  Dorothy  Catherine  Draper.  The 
picture  is  the  property  of  Sir  William  Henckdl 
of  England.  Nearly  a  year  later,  Goddard  in 
England  and  another  of  the  same  name  in 
America  added  bromine,  wliich  reduced  the  ex- 
posure to  seconds.  About  the  same  time  an 
improvement  hardly  less  important  was  made 
by  Fiieau,  known  as  "gildinK,*  the  deposition 
of  aji  extremely  thin  film  of  gold  on  the  surface 
of  the  plate,  which,  materially  added  to  the 
beauty  and  permanence  of  the  image.  The  difE- 
cull  point  about  the  daguerreotype  was  that  it 
could  not  be  duplicated  nor  multiplied  except 
by  making  duplicate  original  pictures  with  a 
durality  of  lenses,  as  is  now  done  with  the 
ferrotype  or  tin  type.  Each  exposure  yielded 
a  picture  complete  in  itself,  but  only  one,  a 
positive;  whereas  the  altogether  easier  although 
apparently  more  complicated  metibod  of  Talbot 
gBve  a  ne^tive  that  could  be  dupUcated  from 
or  multiplied  to  any  extent 

Talbot's  process  (calotype,  he  termed  it,  but 
better  known  by  his  own  name)  had  for  its 
support  paper,  and  accordmg  to  his  first  de- 
scription was  made  as  follows:  A  sheet  of 
paper  was  brushed  over  with  a  solution  of  sil- 
ver nitrate,  dried  and  dipped  into  a  solution  of 
potassium  iodide  and  again  dried.  This  he 
called  iodized  paper;  it  was  hardly  if  at  all 
sensitive  to  light,  and  would  keep  indefinitely. 
To  make  it  sensitive,  it  was  brushed  over  with 
what  he  called  gallo-nitrate  of  silver,  a  mixture 
of  solutions  of  silver  nitrate  and  gaUic  add ;  and 
after  exposure  on  the  camera  the  imaj^  was 
developed  by  brushing  over  with  the  same  solu- 
tion and  the  application  of  a  gentle  heaL  The 
image  so  produced  was  a  'negative';  that  is, 
the  lights  and  shades  were  reversed,  darks  in 
the  subject  being  represented  by  lights  or  white 
paper  and  vice  versa.  The  advantage  of  this  lay 
in  the  fact  that  a  sheet  of  the  same  paper  placed 
under  this  ne^live  and  exposed  to  light  re- 
sulted in  a  positive,  an  image  in  which  the  lights 
and  darks  were  in  their  right  position;  and 
that  an  unlimited  number  of  such  po Stives 
could  be  made  from  such  negative.  But  as 
positives  on  calotype  paper  would  require  de- 
velopment, the  same  as  the  negativt  Talbot 
recoEpmended  -the  employment  of  the  silver 
chloride  paper  first  brought  before  the  Royal 
Society,  which  simply  required  exposure  to 
light,  or  what  b  now  known  as  printing-out 
paper.*  To  facilitate  this  printing,  and  to 
avoid  as  far  as  possible  the  grain  of  the  paper 
in  the  paper  negative,  he  subsequently  saturated 
it  with  wax;  and  later  on,  paper  iodized  and 
waxed,  or  "waxed  paper,*  became  an  article  of 


About  1840  •amateur"  photographers  came 
on  the  stage.  Le  Gray's  wax-paper  process,  a 
modification  of  the  talbotvpe,  which  consisted 
in  waxing  the  paper  before  iodizing  il,  came 
into  use;  it  was  slow  yet  yielded  fine  results,  so 
fine,  indeed,  that  some  of  the  negatives  made 
then  are  quite  equal  to  anythini;  turned  out  at 
the  present  time,  notwithstanding  all  the  im- 
provements. The  albumen  process,  first  pro- 
posed by  Niepce  de  Saint  Victor,  a  nephew  of 
the  original  Niepce,  was  perfected  by  Le  Gray 
abont  18S0.  Iodized  albumen  was  spread  on  a 
glass  plate  and  sensitized  hv  immersion  in  a 
solution  of  silver  nitrate;  and  it  gave  results 
that  for  delicacy  of  detail  have  not  been  equaled 


except  by  the  daguerreotype;  results  so  perfect 
that  for  certain  purposes  ~~  such  as  transpair- 
encies  for  the  stereoscope  and  for  enlar^ng  — 
it  has  no  equal,  and  consequently  is  still  m  use. 

In  1850  the  introduction  of  a  practical 
method  of  employing  collodion  as  the  sensitive 
fibn  and  ^ass  as  its  support  gave  photography 
a  new  impetus.  CoUodioDj  a  solution  of  a  va- 
riety of  gun-cotton,  in  a  mixture  of  alcohol  and 
ether,  was  suggested  by  Le  Gray,  in  1^0;  but 
it  remained  for  Scott  Archer  of  London  in 
18SI  to  give  it  a  practical  form.  Compared 
with  the  daguerreotype,  it  was  simplicity  itself, 
while  in  delicacy  of  detail  and  beauty  it  was  Bvt 
far  behind;  and  more  important  still,  the  im- 
age might  be  either  positive,  so  as  to  be  avail- 
able at  once,  or  negative,  with  all  the  advan- 
tages of  unlimited  multiplication.  The  image 
on  a  collodion  plate  is  positive  when  examined 
by  reflected,  and  negative  by  transmitted, 
light  With  a  comparatively  short  exposure 
and  development,  the  plate  needs  only  backine 
with  some  black  substance  to  supply  the 
shadows  to  convert  it  into  a  very  beautiful 
picture.  With  longer  exposure,  and  develop- 
ment continued  until  the  highest  lights  are 
opaque,  followed  by  intensification,  it  need  be, 
the  image  is  negative,  and  capable  of  giving 
prints  of  the  very  highest  quality.  The  devel- 
oper used  is  a  solution  of  sulphate  of  iron  and 
acetic  acid,  while  the  fixing  agent  to  fix  or 
dissolve  out  the  film  unacted  upon  by  light,  is  a 
solution  of  cyanide  of  potassium.  From  this 
duality  of  the  collodion  film  there  arose  two 
classes  of  professional  photographers,  the  few, 
with  higher  ideals  and  catering  to  the  better 
class  of  the  people,  adhered  to  negatives  of  con- 
siderable size,  generally  "whole  plate,''  8^x6^ 
—  supplying  only  one  print  at  a  time.  Tbe 
other  class,  the  many,  contented  themselves  with 
small  positive  prints,  and  the  "carte  de  visitd* 
soon  displaced  the  glass  positive,  or,  as  it  was 
called  in  America,  *amb retype.' 

But  collodion,  or  wet  collodion,  as  in  the 
light  of  after  developments  it  was  called,  how- 
ever convenient  for  the  professional  heavily 
taxed  the  amateur  who  went  afield.  The  plates 
had  to  be  prepared  and  finished  on  the  spot 
which  entailed,  even  when  only  the  smaller 
sizes  were  used,  the  transportation  of  an  amount 
of  apparatus  and  material  that  would  greatly  in- 
commode a  modern  amateur.  This  led  to  a 
demand  for  a  process  that  could  be  emplcved 
in  the  field  as  easily  as  wax  paper,  and,  after 
many  attempts,  the  result  was  what  was  then 
known  as  "dry  collodion,"  1856-57.  A  dry  col- 
lodion plate  differed  from  a  wet  in  having  the 
free  ^ver  nitrate  washed  away;  but  if  then 
dried  and  exposed,  only  a  weak,  useless  image 
could  be  obtained,  as  it  required  something  to 
take  the  place  of  the  silver  as  an  absorber  of 
the  liberated  iodine  and  bromine.  This  ab- 
sorber, or  sensitizer,  ais  it  was  called,  consisted 
first  of  certain  preparations  of  gelatine,  then 
tannin,  and  ultimately  almost  any  kind  of  sol- 
uble organic  matter,  tea,  coffee,  malt,  beer,  al- 
bumen, etc.  Such  plates  were  slow,  5,  10 
and  15  minutes  being  quite  usual,  even  on 
well-lighted  landscapes,  and  although  it  was  a 

freat  relief  to  have  nothing  to  take  to  the  field 
ut  a  dozen  plates  in  half  as  many  double  slides 
or  plate-holders,  the  amateur  was  not  satisfied. 
The  next  step  in  advance  was  the  introduc- 
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tion  'by  Sayce  and  Bolton  of  the  *coI1o<Iio- 
brondae  emulsion  in  1864-65.*  This  did  away 
with  the  troubtesome  preparation  of  die  plate  in 
the  silver  bath,  it  being  only  necessary  to  pour 
the  sensitiied  emulsion  directly  on  the  plate 
and  set  it  up  to  dry.  Exposures  were  now  much 
shorter,  but  still  far  behind  wet  collodion,  and 
so  the  search  for  greater  rapidity  continued. 
Henry  J,  Newton,  in  1870,  prepared  a  collodio- 
bromide  emulsion  of  considerable  sensitiveness, 
which  was  successfully  used  prior  to  the  intro- 
duction of  the  faster  process.  The  emulsion 
idea  was  really  the  turning-point.  In  1871  Dr. 
R.  L.  Maddox  of  England,  while  u^ing  photog- 
nphy  as  an  aid  in  his  microscopical  work,  dis- 
covered the  possibilities  of  an  emulsion  com- 
posed of  isinglass,  gelatine  and  bromide  of 
silver,  and  published  a  description  of  his  process 
that  year  in  the  British  Joamal  of  Photog- 
raphy, submitting  specimen  negatives  to  the 
publi!^ers.  His  process  may  be  said  to  be 
the  beginning  of  the  now  universally  used  gela- 
lino-bromide  process,  commonly  known  as  the 
■dry  plate*  process.  In  the  preparation  of  the 
emulsion,  only  certain  kinds  of  ffelatine  are 
suitable,  and  much  time  was  spent  in  discover- 
ing which  was  the  best.  King,  m  1873,  improved 
the  emulsion  by  washing  out  the  free  silver, 
thereby  increasing  its  rapidity.  In  the  same 
year  Burgess  began  the  manufacture  and  intro- 
duction of  prej)ared  plates.  Bennett  in  1874 
sold  dry  sensitiied  emulsion  or  pellicle  which 
could  be  prepared  for  coating  plates  by  simply 
dissolving  in  hot  water.  In  1878  Bennet!  made 
a  great  step  in  advance  by  "cooking"  or  heat- 
ing the  emulsion  at  a  given  temperature.  This 
wonderfully  increased  the  sensitiveness  of  the 
emulsion  to  light  to  such  an  extent  that  glass 
plates  coated  with  a  film  of  it  became  from  30 
to  50  times  more  sensitive  to  light  than  wet 
collodion,  which  was  then  considered  standard. 
At  a  meeting  of  one  of  the  London  societies, 
Bennett  showed  full-timed  ne^tives  made  with 
such  brief  exposures  as  to  fairly  astonish  those 

f resent.  Mciddioven  in  1879  discovered  that 
J  the  introduction  of  ammonia  into  the  emul- 
sion remarkable  rapidity  was  obtained  nearly 
equal  to  the  'boiling  or  heating*  method  of 
Benaett.  Very  soon  several  dry  plate  manu- 
facturers began  to  supply  the  prepared  plates 
for  the  use  of  photographers.     About  lffiO-81 

Slates  began  to  be  made  in  the  United  States 
y  Cramer  and  Norden,  photographers  in  Saint 
Louis.  Mo.,  and  John  Carbutt  in  Philadelphia. 
It  was  a  new  industry,  for  theretofore  photog- 
raphers were  required  to  prepare  their  own 
plates. 

In  1884  A.  L.  Henderson,  an  English  pholog- 
rajAer,  demonstrated  before  the  Society  of  Ama- 
teur Riotographers  of  New  York,  the  process 
of  making  a  gelati no-bromide  emulsion.  The 
general  process  is  shown  in  the  following  for- 
mula as  used  by  Henry  London; 
Flnt  lOBto  tha  fdDmtuia  two  utDtianti 
No.  i. 

Oilttfn*.  Nttaca'i  No.  i 3  emu* 

lodida  of  potatBiun - 4  ETBioa 

DiniDsd  WM« 110  c.  c. 

Alcohol.  9S  per  cmt 23  c.  c. 

No.  2. 

Nitnta  of  nlva 15  artsai 

OirtiDad  nter ITO  c  c 
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dg  dcart.    iLttar  thi>  sovstioit  it  ia  n»Af 


Hnnricha'  Bpecial  gelatine... ..................     54  smn*  , 

Nelson'i  No.  1  eelitinB 4  gmiiil 

Diitil^e^mter IMce. 

Each  ol  Uie  above  aolutkmi  may  be  pretai«d  aepa- 
ntelr.  in  ordinary  li^t.  Sohitiai  No.  1  ii  placed  id  a  water 
bath  of  mmi  water,  and  conitantly  itiiTed  with  a  glaiB  lad; 
when  an  Ibe  ingndienu  are  completely  dinolved.  it  i>  tested 
with  btoe  litiniu  paper  for  acidity:  if  not  mad,  it  ii  made  k 
br  llw  addidtn  ol  «Dou^  ol  tha  MIowiM  to  tun 
■agbtlyrad: 


No.  I  anlirtion  il  tlamo^hly 
hot  water  bath  and  agitatinv- 
iUuiaisBteil  onl^  by  a  taint 
tion  ifl  railed  with  No.  1  aolu' 

and  be  crmierted  into  bnniide  ol 

90*  P.  a  lohitkiii  o£  alcohol  5  cubic  a 

druna)  and  ammonia  (Sp.  Or.  010)  — 11 

little  at  a  time.    Ilia  emuIrbaB  n  then  kaM  a 

nkdit  at  a  lempetatun  of  100^  F.  and  loltitio 

Dptol25*F.andtlHn  cooled  down  to  lOTF.  iiaddedtothe 
aanitind  adntioo.  The  iriiola  ia  allowed  to  ood  until  it 
aolidia«a  iDto  the  form  ot  a  ielly,  thia  ia  aoinprewed  and  *i|Md 

and  ii  then  wadwd  lor  aeveral  houra.  The  water  is  drained 
off  and  tlu  amoUon  dried.  It  ii  than  melted  at  a  tenptn' 
turaof  laS*  P.  and  MertJewMniaMriolaloobnl  wadded, 
la  filtered  while  liquid  in  a  warm  auuUtion,  and  then  coated 
upon  leveled  Elan  plat  -      -      - 

On  ooolins  the  film  K 
iJacad  m  a  dry' 
f  or  uae  in  the  a 


The  foregoing  is  the  ba»s  of  the  process 
now  used  by  all  the  large  manufacturers  of 
drv  plates,  who  consume  many  Ions  of  silver 
gelatine  and  glass  to  supply  the  demand.  Spe- 
cially  constructed   machinery  is   used  for  pre- 


the  magnitude  of  this  worl^  there 

1903  a  single  positive  print  on  gclatino-bromide 

paper  in  Germany  40  feet  long  by  5  feet  wide. 

A  special  building  was  constructed  to  bold  the 

immense   reel,   over   13    feet  in   diameter,    on 

which    the    exposed    paper    was    wound    and 

developed. 

The  convenience  to  the  novice  or  skilful 
photographer-  of  having  a  sensitized  plate  reat^ 
prepared  and  capable  of  being  used  at  any 
time,  gave  a  great  impetus  to  photography,  and 
extended  its  held  of  usefulness  in  a  remarkable 
degree.  The  great  sensitiveness  of  the  plates 
facilitated  the  practice  of  instantaneous  photc%- 
raphy  which  led  to  the  manufacture  of  the  hand. 
camera,  an  instrument  carried  in  the  hand  by  a 
handle,  having  a  finder  for  locating  the  image 
to  be  photographed,  a  shutter  adjustable  for 
rapid  or  slow  exposures,  and  a  focusing  device 
so  arranged  that  the  instrument  can  be  used  at 
a  moment's  notice  without  the  aid  of  a  tripod. 
The  6  rst  practical  machine  of  this  kind  was  in- 
invented  by  a  German,  M.  Schmid,  and  was  in- 
troduced by  E.  and  H.  T.  Anthony  and  Co.  of 
New  York  in  1884-85.  It  was  found  that  the 
sensitized  solution  could  be  applied  to  celluloid 
transparent  film  as  well  as  to  plates.  This 
lightened  the  work  of  the  photographer  and 
avoided  the  danger  of  breakage  which  the  use 
of  glass  entailetL  John  Carbutt  of  Philadelphia 
was  the  first  to  introduce  coated  cut  celluloid 
fihns  in  1883.  In  188S  there  was  introduced  by 
George  Eastman  of  Rochester,  N,  Y.,  a  new 
miniature  hand  camera  named  the  'kodak,* 
which  carried  spools  or  rolls  of  p;^>er  sensitiied 
with  a  film  of  gelatino-bromiae  emulsion  of 
sufficient  length  to  take  at  least  100  small 
pictures  about  three  inches  in  diameter.    After 
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each  exposure  the  paper  was  reeled  off,  bring- 
iiu  a  freih  surface  behind  the  lens.  The  spool 
01  expoKd  paper  was  removed  in  a  dark  room 
and  developed  there.  From  the  paper  negatives 
thus  obtained,  prints  were  made  on  the  game 
plan  as  from  the  paper  negatives  made  by  Fox 
Talbot  Or  by  a  teaious  process  the  developed 
gelatine  film  was  removea  from  the  paper  sup- 
port and  mounted  upon  a  transparent  gelatine 
sheet,  which  avoided  the  grain  of  the  paper. 
A  year  later  improvements  were  made  in  the 
manufacture  of  celluloid  films,  whereby  they 
could  be  produced  in  long  strips,  and  these  sup- 
planted the  paper  at  first  employed.  The  film 
of  the  present  day  is  simply  a  refinement  of  the 
first  celluloid  roUabte  film,  with  the  additional 
improvement  that  it  is  wrapped  in  an  extra 
length  of  non-actinic  opaque  paper,  allowing 
the  roll  to  be  inserted  in  and  removed  from 
the  camera  in  open  daylight,  thereby  dispensing 
with  the  usual  dark  room.  The  Tollable  film 
is  of  great  utility  to  tourists  and  others.  The 
manipulation  of  the  gelatine  film  requires  the 
use  of  cool  solutions  not  exceeding  a  tempera- 
ture of  80°  F.,  on  account  of  its  tendencv  to 
soften  and  dissolve  away  if  too  warm.  This 
tcndcHCT  is  checked  by  the  use  of  alum  or 
formaldehyde. 

On  the  Continent,  in  the  United  States  and 
some  other  countries,  the  ferrous  oxalate  de- 
veloper (first  proposed  by  Carey  Lea  in  1878) 
was  at  first  preferred  for  develo^n^  the 
bromide  film  either  on  plates  or  paper ;  it 'S  pre- 
pared by  mixing  two  chemicals  separately.  First 
a  saturated  solution  of  neutral  oxalate  of  potas- 
sium is  made  acidified  slightly  with  oxalic  acid, 
then  a  solution  of  sulphate  of  iron  500  grams 
10  1,000  c,c  of  water  slightly  acidified  with  sul- 
ijiuric  or  acetic  acid.  Prior  to  development  one 
part  of  the  iron  solution  is  mingled  with  six 
parts  of  the  potash  solution,  which  makes  a 
sherry-colored  solution.  In  this  several  plates 
or  sheets  of  bromide  paper  may  be  successively 
developed.  In  England  the  pyro  ammonia  de- 
veloper was  preferred  and  is  prepared  by  dis- 
solving about  four  grains  of  pyrogallic  acid 
in  one  ounce  of  water  and  adding  a  drop  or  two 
of  strong  ammonia.  The  negative  obtained  had 
a  brown  and  yellow  color  rendering  it  a  slow 
printer.  In  1882  Herbert  Berkley  discovered 
thai  a  small  quantity  of  neutral  sodium  sulphite 
added  to  the  pyro  ammonia  developer  retarded 
the  oxidation  of  the  developer  and  prevented 
the  yellow  pryo  stain  yielding  negatives  of  a 
bluish  black  color. 

Soon  after  this,  in  the  United  States,  prior 
to  1884,  H.  J.  Newton  suggested  the  use  of 
sodium  carbonate  (ordinary  sal  soda)  as  a  sub- 
situte  for  the  alkali  ammonia  in  the  pvro  de- 
veloper, which  with  sodium  sulphite  made  a  so- 
lution mat  was  particularly  adapted  to  the  pro- 
duction of  negatives  having  quick  printing 
qualities.  The  sodium  sulphite  prevented  the 
yellow  stain,  and  the  carbonate  of  sodium  was 
more  stable  than  the  evaporating  ammonia. 

The  proportions  of  the  developer  were: 

Sodiara  wliifaits IBS  tODU 

Pynvallic  mad ....,.,,..,,......,......     30  grunta 
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For  a  devekver,  3D  c.c  of  pyro  sohilion  and 
30  ex.  of  alkaline  solution  are  put  into  185  to 


305  c.  c  of  water.  It  was  found  about  this  time 
to  obtain  the  best  results  on  plates  having  had 
instantaneous  exposures,  that  potassium  carbon- 
ate as  an  all^li  superseded  soda,  and  this  is 
largely  used  at  the  present  time,  in  combination 
with  soda,  particularly  for  the  devcli^ment  of 
shortly-timed  plates.  In  1889  and  since  then  the 
new  coal  tar  developing  agents  were  introduced 
under  the  name  of  eikonogen,  metol,  glsicin, 
ortol,  etc  They  largely  take  the  place  of  pyro- 
gallic  acid.  The  fixing  agent  for  dissolving  out 
the  creamy  unacied-upon  film  after  develop- 
ment is  hyposulphite  of  soda. 

Printing  methods  in  photography  have  been 
as  varied  and  their  improvements  as  great  as  in 
the  case  of  the  negative.  At  first  prints  were 
made  on  plain  silver  chloride  paper,  and  when 
the  ammonia-nitrate  was  substituted  for  the 
plain  nitrate,  some  were  made  that  are  not  ex- 
celled by  anything  at  the  present  day.  The 
desire  for  greater  detail,  however,  broii^t  into 
use  albuminized  paper,  which  not  onlj^  came 
into  universal  use,  but  held  its  sway  until  com- 
paratively recent  times.  About  a  decade  ago 
It  was  displaced  by  paper  coated  with  a  chloride 
emulsion,  a  highly  glos^  family,  generally 
known  as  the  'aristo."  Tnis  still  continues  in 
use  and  is  Iareel)[  used  in  prints  intended  for 
process  reproduction,  on  account  of  the  clear 
rendering  of  fine  details.  For  truly  pictorial 
work  methods  which  give  "mat^  or  plam  paper 


the  "platinum'  methods,  both  introduced  in  the 
'60s'  though  both  lay  dormant  for  many  years. 

The  carbon,  probably  the  best  of  all  printing 
methods,  although  platinum  is  a  close  second, 
is  more  of  a  mechanical  than  a  chemical  proc- 
ess. It  uses  a  paper  coated  with  bichromated 
gelatine^  colored  with  finely  divided  carbon  or 
other  pigment.  This  is  exposed  under  a  nega- 
tive, and  wherever  light  has  reached  the 
'tissue,*  as  it  is  called,  and  just  in  proportion 
to  the  quantity  or  intensity  of  that  light,  the 
gelatine  becomes  insoluble.  Immersed  in  warm 
water,  the  soluble  parts  of  the  tissue  (those 
protected  by  the  opaque  or  semi-opaque  parts 
of  the  negative,  and  consequently  the  lights  of 
the  picture)  soften  and  are  washed  away.  Who 
first  proposed  carbon  is  uncertain.  Fargier, 
in  France,  was  early  in  the  field,  but  to  Swan 
of  England  is  due  the  credit  of  first  making  it 
a  practical  process ;  although  Glair  of  Perth, 
Scotland,  was  the  first  to  recognize  the  crucial 


veioping  from  the  side  opposite  to  that  which 
was  exposed.  Platinum  was  introduced  by 
Willis  of  England  in  1874,  and  is  based  on  the 
fact  that  a  platinum  salt  is  reduced  to  its  metal 
in  the  presence  of  potassium  oxalate  and  a 
ferrous  salt  of  iron.  At  first  the  paper  was 
coated  with  the  ferric  salt  of  iron  and  exposed 
to  light  under  the  negative,  the  light  changing 
the  ferric  to  the  ferrous  salt  Development 
was  effected  by  a  hot  solution,  a  mixture  of 
the  oxalate  and  the  platinum  salts;  but  more 
recently  the  platinum  has  been  mixed  with  the 
iron,  and  development  carried  on  in  a  cold 
solution  of  potassium  oxalate. 

During  recent  years  two  modifications  of 
the  carbon  printing  process  have  come  into 
pretty  gjeneral  use,  especially  among  picto- 
rialists;     •gum-birchromate*     and     '^ototype,* 
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They  are  simpler  Uuii  the  origpual  melfaod,  do 
not  reverse  the  image,  need  no  transfer  and  are 
supposed  to  give  greater  control. 

In  the  gum- bichromate  process,  paper  is 
evenly  coated  with  a  suitable  mixture  of  gum- 
arabic,  coloring  matter  and  potassium  bichro- 
mate, and  dried.  It  is  printed  under  a  negative 
in  the  ordinary  way  and  developed  by  floating 
on  water  of  suitable  temperature,  assisted  by 
brush  action,  letting  the  water  fall  in  streams 
and  sometimes  mixed  with  sawdust  to  assist  the 
removal  of  color  from  the  lights, 

In  the  ozotype  process  perfected  b^  Uanly, 
paper  is  coated  with  a  patented  sensitive  solu- 
tioD  consisting  of  potassium  bichromate  and 
certain  other  salts,  dried  and  printed  as  in 
gum-bichromate;  and  may_  then  be  kept  indefi- 
nitely.  To  develop  the  print  the  printed  paper, 
with  a  slightly  visible  image^  is  soaked  in  a 
solution  of  hydroquinone  acetic  acid,  copper  or 
iron  sulphate,  etc.,  according  to  the  effect  de- 
sired, and,  under  the  solution,  brought  into  - 
contact  with  a  piece  of  carbon  tissue,  or  the 
'plaster*  preDared  by  the  patentee,  Develop' 
ment  takes  place  in  warm  water,  the  coloring 
matter  of  the  plaster  or  tissue  adhering  to  the 
parts  of  the  pnnt  acted  on  by  light.  The  ferro 
prussiate  process  (blue  print  process)  was  dis- 
covered in   1842  by  Sir  John  Herschet. 

Not  the  least  important  of  wlut  may^  he 
called  the  side  issues,  or  secondary  applications 
of  photography,  are  the  various  productions 
used  in  printing.    See  Pnoro-ENGBAViNa 

Photography  in  natural  colors,  or,  aa  Sir 
W.  de  W.  Abney  has  It,  in  the  colors  o£  nature, 
has  been  the  dream  of  many  experimenters; 
but,  notwithstanding  all  that  has  been  do.ie,  we 
are  no  nearer  it  than  when  they  began.  Color 
pbMography,  however,  that  is,  photographs  hav- 
ing the  semblance  of  the  natural  (xAots,  has 
made  considerable  progress.  Becquerel  was  the 
6rst  to  secure  on  silver  chloride  something  ap- 
proachiog  the  colors  of  the  spectrum,  but-  a:ot 
no  further:  and  to  Ducos  du  Haroun  is  due 
ifae  credit  for,  in  1869,  clearly  foreshadowing 
the  three  methods  which  include  all  that  has 
as  yet  been  done  in  it -^  the  superimposing  of  . 
three-color  images,  Joly-McDonough  colored 
lines,  and  Lippmann's  interference  process. 
Taking  them  m  the  order  of  their  least  ira* 
portance,  Lippmann's  method  is  to  expose  a 
very  thin  sensitive  film  backed  by  mercury  as . 
a  reflector,  to  the  colored  object.  Incident 
Itglit  reflected  from  the  metallic  mirror  in  con- 
tact with  the  film  results  in  interference,  and,  . 
as  the  constituents  of  white  light  are  of  varied 
wave-length,  produces  in  the  film  a  series  of  , 
planes  parallel  with  its  surface,  emitting  colored 
light  exactly  as  does  the  soap>bubble;  but  the 
process  is  difficult,  and  not  iikely  ever  to  be 
more  than  a  scientific  cyriosity.  In  the  Joly- 
McDonough  method  a  negative  is  made  in  the 
ordinary  way.  but  with  a  ^ass  plate  with  closely 
ruled  colorea  lines  in  front  of  and  in  contact. 
with  the  sensitive  plate.  Fr<an  die  negative  bo 
made  a  positive  is  printed,  and  a  second  or 
viewing  screen  with  similar  colored  lines  is 
placed  in  contact  with  it,  and  in  exact  register 
with  the  impressed  lines,  the  result  bemg  a 
picture  in  the  semblance  of  the  nattiral  colors. 

An  improvement  over  the  screen  color  lined 
plate  was  made  in  1906  by  August  and  Louis 
Livniire  of  Lyons,  France,  manufacturers  «f 
plates  and  Alois,  by  the  introduction  of  single 


glass  plate  coated  with  a  special  transparent  film, 
upon  which  is  sprinkled  a  composite  mixture 
oi  colored  microscopic  dust-like  starch  (potato 
starch)  grains,  ciuored  respectively  orange, 
green  and  violet,  there  being  about  5,000,000 
colored  grains  to  the  square  inch.  After  the 
plate  is  thus  coaled  it  is  brought  under  pressure 
by  special  mechanical  means  which  flattens  out 
the  minute  colored  starch  grains,  causing  them 
to  merge  into  each  other,  giving  the  appear- 
ance, under  the  microscope,  of  a  mosaic  forma- 
tion. Viewed  by  transmitted  light,  the  screen 
appears  to  have  no  color. 

Upon  the  screen  film  thus  formed  the  ortho- 
chromatic  silver  sensitized  gelatine  emulsion  is 
flowed,  and  when  dry  the  plate  is  packed  ready 
for  use  in  the  camera,  like  an  ordinary  dry 
plate,  except  that  it  is  inserted  in  the  plate 
holder  film  side  down,  against  a  sheet  of  black 
surfaced  paper,  which  comes  with  a  box  of 
plates.  Thus  the  glass  side  of  the  plate  is 
next  to  the  lens. 

A  special  yellow  colored  filter  intended  to 
absorb  a  portion  of  the  blue  rays  of  light  is 
interposed  in  the  camera  between  the  lens  and 
the  plate.  The  light  from  the  object  to  be 
pbotograi^ed,  after  passing  through  the  lens 
and  color  filter,  first  impinges  upon  the  glass 
side  of  the  color  sensitive  plate,  then  pene- 
trates the  screen  film  and  lastly  acts  upon  the 
b«ck  of  the  sensitised  film,  aBecting  the  film 
automatically  in  proportion  as  the  color  par-. 


tides  of  the  screen  him 


the  colors  of 


The  exposure  of  the  plate  in  the  camera  for . 
any  given  stop  or  di^nragm  is  usually  about 
50  times  longer  than  for  an  ordinary  fast  plate; 
The  developer  used  is  of  die  metol-quinone  type, 
having  liquid  ammonia  as  an  accelerator. 

Alter  exposure,  the  developer  (at  a  tempera- 
ture of  between  60°  to  65°  F.)  is  applied  to 
the  plate  (placed  in  a  tray)  preferably  in  ■ 
room  that  is  ^rf ectly  dark,  for  two  ana  a  half 
minutes.  It  is  then  poured  ofl,  the  plate  rinsed 
with  water,  then  a  reversing  solution  (perman- 
ganate of  polas^m)  is  appTied  (under  a  bright 
light)  for  three  minutes  which  dissolves  away 
the  black  reduced  silver  ne^tive  image,  con- 
verting the  same  into  a  po»tive  image.  The 
plate  IS  next  rinsed  under  the  tap  and  the  same 
developer  is  again  used  in  die  tray  a  second 
time  in  bright  daylight,  which  converts  the  un- 
reduced bromide  of  silver  (or  what  would 
represent  ibe  shadows  in  the  original  negative 
image)  into  dark  metallic  silver,  and  thus  com- 
pletes the  manipulation  required  to  make  the 
transparency.  The  plate,  after  removal  from 
the  developer,  is  washed  under  the  tap  for  a. 
brief  period,  and,  on  viewing  the  same  by 
transmitted  daylight,  a  beautifully  colored 
transparency,  possessing  all  the  gradations  of 
the  color  of  the  original,  is  observed. 

The  operation  is  nearly  as  rapid  ss  that  of  - 
making  an  ordinanr  tintype.  The  finished  pic- 
ture is  termed  an  "autochrome,*  since  its  color- 
ing is  automatically  obtained. 

The  •three-color"  method  is  the  most  impor- 
tant, as  ft  has  the  greatest  commercial  possi- 
bilities, and  gives  the  most  varied  and  most  sat- 
isfactory results.  Although  Collen,  in  1865,  was 
Srobably  the  first  to  suggest  the  method,  and 
u  Haroun,  in  1869,  outhned  it  clearV>  they  and 
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never  could  lead  to  snccess,  instead  of  that  of 
Young.  Hetmholtz  and  Maxwdl,  now  univer- 
sally  accepted.  The  first  to  recogniie  this  was 
Fred  E.  Ives  of  Philadelphia  and  to  him  more 
than  to  any  other,  or  indeed  to  all  the  others 
together,  are  we  indebted  for  the  great  progress 
that  has  already  been  made.  The  first  expert- 
mental  half 'tone  three-color  plates  and  prints 
were  made  in  1881, 

In  1910  Mr.  Ives  introduced  an  improved 
system  of  color  photography  by  which  dupli- 
cate color  photographs  on  a  transparent  nlm 
were  obtained.  In  a  specially  constructed 
camera  three  sensitized  dry  plates,  two  of 
which  were  sensitive  lo  red  and  green  rays  of 
lif^t  and  one  to  blue  rays,  were  exposed 
simultaneously,  after  passmg  through  the 
single  camera  lens,  between  which  and  the 
plates  was  interposed  a  yellow-orange  trans- 
parent light  filter  or  screen  for  the  purpose 
of  reducing  the  strength  of  the  blue  rays. 

The  three  sensitive  plates  were  enclosed  in 
a  single  plate  holder,  specially  designed,  so 
arranged  that  two  of  the  plates  were  placed 
film  sides  in  contact  and  a  third,  a  trifle  smaller 
in  site,  with  the  film  side  against  the  glass  side 
of  one  of  the  two  plates  in  film  contact.  The 
three  plates  were  secured  together  at  one  edge 
bv  a  flexible  paper  hinge  and  the  whole  was 
named  a  'tri^ck.* 

To  matce  an  exposure  in  the  camera  (after 
focusing)  the  holder  (containing  the  three 
plates)  IS  inserted  like  an  ordinary  plate  holder 
ui  the  usual  way.  On  withdrawing  the  plate 
holder  slide,  the  smaller  plate  in  the  holder 
falls  out  by  gravity  and  rests  on  the  bottom  of 
the  camera  in  a  horisontal  position,  but  the 
other  two  plates  are  held  in  the  holder  in  a 
vertical  position.  After  this  operation  a  second 
yellow  tinted  transparent  plate  on  the  interior 
of  the  camera  was  dropped  by  a  lever  on  the 
downward    from    the    roof    of    the 


the  plate  being  nearer  the  lens  than  the 
bottom,  and  formed  a  transparent  reflec- 
tion since  its  location  was  over  the  smaller 
sensitive  plate  IjHng  on  (he  bottom  interior  of 
the  camera.  Part  of  the  light  from  the  cdored 
object,  after  passing  through  the  camera  lens 
and  the  yellow  absorption  filter,  is  reflected 
downward  by  the  transparent  reflector  upon  the 
two  horizontal  blue  sensitive  plates,  while  the 
rest  of  the  light  continues  on  in  a  horizontal 
direction,  striking  the  underside  first  of  the  red 
sensitive  plate  film,  passing  through  the  same 
and  acting  upon  the  face  of  the  yellow-green 
sensitive  plate  film  in  contact  therewith.  Thus 
three  plates  are  in  focus  and  exposed  at  one 
time.  After  exposure  the  angular  filter  screen 
plate  is  carried  back  to  the  camera  roof,  a  lever 
on  the  outside  raises  the  horiiontal  smaller 
plate  into  the  plate  holder  till  the  plate  holder 
slide  is  pushed  in.  The  three  exposed  plates 
are  each  marked  to  indicate  their  respective 
color  sensitiveness  and  are  then  developed  as  a 
unit  in  a  tank  developer  for  a  specified  time. 
Each  ima^  is  distinct  and  shar|>  and  exactly 
the  same  size.  The  duplicate  positives  are  made 
from  the  three  negatives  upon  a  transparent 
film  sensitized  with  a  gelatine  bichromaied  solu~ 
tion,  printed  in  a  printing  frame  in  sunlicht  all 
three  at  one  time,  fixed  in  warm  water.  Where 
the  light  has  acted,  renders  fihn  abaorbcnt  lo 


color.  Each  respective  film  {ncture  is  next 
dipped  in  its  blue,  red  and  yellow  dye  solution, 
washed,  and  when  dry  are  clamped  together  so 
that  images  perfectly  match  between  two  pieces 
of  glass,  with  the  result  that  a  beautifully 
brilliant  colored  very  transparent  picture,  true 
to  nature,  is  obtained.  See  Color  Photochaphy. 
A  serious  objection  to  silver-bromide,  the 
sensitive  salt  in  the  ordinary  photographic  plate, 
is  the  fact  that  it  is  so  much  more  sensitive  to 
the  blue-violet  than  to  the  green  and  red  of  the 
spectrum  as  to  give  a  very  false  rendering  of 
color  values  or  luminosities,  the  darker  colors 
showing  as  the  lighter  and  vice-versa.  Dr.  W. 
H.  Vogel  was,  perhaps,  the  first  to  find  that  the 
addition  of  certain  dyes  to  the  emulsion  tended, 
to  a  large  extent  at  least,  to  equalize  the  sensi- 
tiveness ;  and  to  plates  prepared  with  such  an 
emulsion  or  soaked  in  the  dyes  after  prepara- 
tion, he  gave  the  name  of  orthocfaromatic  or 
isochrotuatic.  But  even  the  most  evenly  sensi- 
tive of  such  plates  are  still  more  sensitive  to  the 
blue-violet  than  to  the  red  and  green  and  for 
the  best  results  —  the  true  rendering  of  color 
luminosity,  it  is  desirable  to  employ  color  filters 
or  screens  that  will  absorb  the  excess  of  Wue- 

TJie  beffinning  of  the  moving  picture  idea 
was  early  in  1878,  prior  to  the  introduction  of 
the  p  ~ 


photr^raphed  the  movements  of  a  racing  horse  . 
owned  by  Leland  Stanford  by  having  a  series 
of  incfividaal  cameras  placed  in  a  row  about  one 
foot  apart,  the  shutters  of  which  were  electri- 
cally operated  automatically,  as  the  horse  moved 
forward.  This  first  experiment  proved  that  a 
trotter's  feet  are  entirely  off  the  ground  to- 
gether twice  during  the  making  of  a  stride.  In 
1896  Edison  and  others  perfected  the  moving 
film  sjrstem  in  combination  with  a  shutter.  See 
Mowing  Pictuies. 

In-  scientific  investigation,  photography  has 
been  remaHcably  helpful.  It  has  taken  the  place 
of  manual  labor  in  record-keeping,  measured 
the  velocity  of  flying  bullets,  shown  the  true 
positions  of  animals  in  motion  and  created  the 
■new  astronomy.*  As  early  as  1840,  Draper 
had  made  photographs  of  the  moon ;  in  1857 
De  la  Rue  established  hdiographlc  observation 
of  sun  spots,  a  woric  begun  at  Kew  and  con- 
titnied  at  Greenwich  till  the  present  t\ 


nd  chromosphere;  if  has  revealed  the 
mystery  of  the  hitherto  puzzling  nebulae,  and, 
by  virtue  of  the  fact  that  the  light  action  is 
cumulative,  has  told  of  the  existence  of  star; 
so  far  away  as  to  be  beyond  the  ken  of  the 
human  eve,  aided  by  the  most  powerful  telescope 
yet  made.  At  the  Astro-photographic  Con- 
gress that  met  in  Paris  in  1S87,  it  was  resolved 
to  make  a  photographic  survey  and  star-map 
of  the  heavens  and  at  present  there  are  18 
telescopes,  each  of  !3-inch  aperture,  engaged 
in  that  work  in  various  parts  of  the  world, 
while  in  most  of  the  more  important  observa- 
tories protography  and  the  spectroscope  are 
joined  together  and  made  daily,  or  rather 
nightly,  to  tell  us  more  and  more  of  the  mystery 
of  the  heavens. 

As  an  educational  adjunct  photography  has 
played  an  important  part.  The  projection  lan- 
tern finds  a  ptece  in  every  well-equipped  lecture- 
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rootn.  and  die  photographic  lantern-slide  lends 
itself  equally  to  the  teadung  of  science  and 
the  ilhistration  of  travel.  The  beauty  and  ac- 
coracy  of  the  photographic  lanteni'sHde  and  the 
ease  with  which  it  is  made  make  it  equaHy 
available  to  the  college  professor  and  the  itin' 
ennt  lecturer,  enabling  the  one  to  show  to  a 
whole  class  what  othernrise  wonid  require  to 
b«  handled  by  the  members  one  by  one;  and 
giving  to  the  other  an  opportunity  of  tnakiiig 
a  comfortable  living  and  in  some  cases  amass- 
ing a  fortune,  by  amusing  and  instructing  the 
popular  audience.  Hardly  less  important,  al- 
though mach  less  popular,  is  the  enlarging  of 
small  objects,  ■photomierDgraphy.*  In  bacteri- 
ology, histology,  etc,  its  importance  can  hardly 
be  overrated,  affording,  as  it  does,  illustrations 
in  works  dealing  with  such  subjects  that  are 
without  a  suspicion  of  the  imperfections  of 
draftsmanship  and  showing,  as  they  do,  when 
ortbochroinatic  plates  are  employed,  the  differ- 
ent luminosities  of  the  various  stains. 

Nor  is  i^otography  less  important  from  a 
social  point  of  view.  While  it  displaced  minia- 
ture panting,  a  style  that  only  the  ridi  could 
eDfoy,  it  gave  a  better  likeness  of  loved  ones 
equally  available  to  rich  and  poor.  It  has  given 
us  correct  instead  of  fancy  or  distorted  views 
of  the  manners,  customs  and  scenery  of  distant 
lands ;  enabled  the  cottager  to  decorate  his  walls 
with  better  pictures  than  were  available  to  his 
richer  ndgfabor  previous  to  its  advent  and  given 
a  new  interest  to  periodical  literature  by  the 
low  cost  and  excellent  quality  of  its  illustra- 
tions. Not  less  wonderful  has  oeen  its  influence 
commercially.  It  has  created  new  branches  of 
trade  and  manufacture  and  largely  increased 
many  that  were  in  existence  before,  furnishing 
well-paid  work  to  hundreds  of  thousands  of 
both  men  and  women.  The  alassmaker  and  the 
optician  have  wrought  together  till  they  have 
given  us  lenses  as  nearly  perfect  as  we  can  hope 
to  see ;  the  chemist  has  given  us-  new  matenal 
and  improved  the  old,  building  factories  for 
the  manufacture  of  some  by  the  ton  that,  pre- 
vious to  the  advent  of  photoRTaphy,  were  only 
luiown  as  curiosities  of  the  laboratory;  vfhile 
the  camera-maker  has  so  exerdsed  his  inge- 
nuity as  to  give  us  cameras  of  perfect  workman- 
ship and  ahnost  automatic  in  their  action.  In 
I9M  there  were  87  establishments  in  the  United 
States  manufacturing  photographic  apparatus, 
of  which  21  made  almost  exclusively  cameras 
and  21  motion-picture  machines.  In  the  same 
year  there  were  reported  59  factories  makmg 
photographic  materials  of  the  gross  value  of 
54,273,000.  This  latter  industry  employed  6,658 
people  and  made  gross  products  of  |34,768,000. 

BibHopTiphy.— Harrison,  'History  of  Pho- 
tography*   (1887);   Wall,    'Dictionary  of  Pho- 


(1906) ;  Holme,  'dolour  Pholography>  (1908) ; 
Cassell,   <Cyc!opedia  of  Photography*    (1911); 

{ones,  ^Photography  of  To-Day'  (1912) ; 
lance,  •Commercial  Photografihy*  0914)  ; 
Roebuck,  'The  Science  and  Practice  of  Photog- 
raphy* (1918):  files  of  The  Camrra,  Photo- 
graphic Journal,  etc.    See  Photo-Engraving. 


PHOTOGRAVURE,  fd'ta-gra-vQr',  a 
process  of  engraving  in  which,  by  the  aid  of 
idiotography,  subjects  are  reproduced  as  plates 
suited  for  printing  in  a  copper-plate  press.  The 
process  known  as  heliogravure  is  essentially  the 
same.    See  PHOTO-EucitAviNa 

PHOTO-GLYPTOGRAPHY,  that  depart- 
ment of  photo- engraving  in  which  the  plales  are 
in  intaglio.    See  Photo- Engraving, 

PHOTO-HELIOGRAPH,  an  instrument 
for  observing  transits  of  Venus  and  other  solar 
phenomena,  consisting  of  a  telescope  mounted 
for  photography  on  an  equatorial  stand  and 
moved  by  suitable  clockwork. 

PHOTO-LITHOGRAPHY,  a  method  of 
producing  by  photographic  means  deagns  uiwn 
stones  or  rinc  or  aluminum  plates,  from  which 
impressions  may  be  obtained  by  lithographic 
process.  The  first  requisite  for  the  production 
of  a  good  result  by  this  process  is  a  suitable 
original.  The  drawing  should  be  made  with 
perfectly  black  lines  throu^out,  no  matter  how 
thin  the  lines  are;  the  scale  of  reduction  should 
not  be  too  great;  the  best  proportion  is  ob- 
tained when  the  drawings  are  made  about  one- 
third  larger  than  the  required  block;  the  paper 
used  should  be  white  and  smooth  in  texture. 

The  negative  for  a  line-block  is  made  prefer- 
ably by  the  wet-plate  or  collodion  process,  be- 
cause of  the  facility  with  which  these  plates 
can  be  intensified  and  the  clearness  of  the  lines. 
Asser  of  Amsterdam  was  the  first  to  put  photo- 
Uthe^raphy  to  practical  use,  but  probably  it  is 
to  Osborne  of  Melbourne  that  we  are  indebted 
for  the  modifications  which  made  it  the  process 
now  employed  by  every  map-maker  in  the 
world.  .  A  sheet  of  suitable  paper  is  coated  by 
floating  on  a  solution  of  bichromated  gelatine  or 
albumen;  printed  under  a  ne^tive  and  inked 
cither  by  a  roller  or,  better  still,  by  spreading 
the  ink  evenly  and  passing  the  paper  through 
the  press  once  or  twice  as  it  drawing  a  proof. 
The  inked  sheet  is  then  laid  face  down  on  warm 
water  if  gelatine  has  been  employed  and  cold 
it  albumen.  The  gelatine,  where  light  has  not 
affected  it,  swells  and  dissolves,  leaving  ink 
only  where  Kght  has  acted,  the  parts  repre- 
senting the  dark  lines  of  the  original.  A  spray 
with  water  or  even  a  slijjht  wash  with  a  sponge 
makes  it  ready,  after  drying,  for  transfernng  to 
the  stone  or  plate  and  the  quality  of  the  work 
will  depend  on  the  care  given  to  tne  preparation 
of  the  transfer. 


PaiNTiNG  Presses;  also  PHoto-ENCRAViNC. 

PHOTOMETER,  an  instrument  intended 
to  indicate  relative  quantities  of  light,  as  in  a 
cloudy  or  bright  day,  or  to  enable  two  light- 
^ving  bodies  to  be  compared.  A  photometer 
m  common  use  was  invented  by  Bunsen ;  it 
consists  of  a  screen  of  thin  paper  moistened 
with  a  solution  of  spermaceti  in  turpentine, 
except  a  spot  in  the  centre.  This  screen  b«ng 
placed  on  a  stand  at  a  fixed  distance  from  a 
source  of  light  of  constant  intensity,  the  uo- 
greased  spot  appears  darker  than  the  greased 
part.  One  of  Oie  lights  to  be  compared  is  then 
placed  in  front  of  the  screen  and  adjusted  at  a 
distance  such  that  the  ungreased  spot  is  illuiiri- 
nated  as  much  as  the  rest  of  the  screen.  A 
similar  experiment  being  made  with  the  other 
li^t  to  be  oooqnred,  the  intensities  of  Uw  two 
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are  to  one  another  in  the  proportion  of  the 
UHiares  of  the  distances  from  the  icreen  at 
which  the  lights  must  be  placed  in  order  to 
cause  the  disappearance  of  the  ungreased  spot. 
Other  photometers  depend  upon  sensitizing  » 
paper  which  is  darkened  by  exposure^  and  in 
variations  in  the  resistance  of  a  selenium  cell. 
The  art  of  measuring  the  intensity  of  a  source 
of  light  is  termed  i^otometry. 

PHOTOUETSY  is  the  art  of  comparing 
the  intensity  of  a  source  of  light  with  that  of 
another  source  which  is  taken  as  a  standard 
The  possibility  of  m^ng  such  comparisons  de~ 
pends  upon  the  power  of  determining  by  means 
of  the  eye  when  two  ndichboring  fields  of  view, 
illuminated  respectively  by  the  two  sources  in 
question,  are  equally  bright.  The  sensitiveness 
of  the  eye  to  inequalities  of  brightness  does  not 
greatly  exceed  1  per  cent,  even  under  the  best 
conditions;  and  since  it  frequently  falls  below 
that  value  from  fatigue  and  from  v»rious  other 
causes,  numerous  attempts  have  been  made  to 
find  photometric  methods  which  are  independ- 
ent of  this  organ,  but  thus  far  without  much 

Photometen-^-An^     instrument     for     the 

measurement  of  the  mtensity  of  a  source  of 
light  is  termed  photometer.  Since  all  attempts 
to  substitute  for  the  eye  such  instruments  as 
the  ihermobile,  the  bolometer  and  the  selenium 
cell  have,  for  tne  ordinary  purposes  of  photome- 
try, led  to  unsatisfactory  results,  all  existing 
photometers  which  have  come  into  Reneral  i 


inally  described  by  Bouguer.  was  invented  early 
in  the  ISth  century.  It  consisted  of  a  scieen 
AB  (Fig.  1),  illuminated  ty  the  sources  of  light 
S  and  i,  tne  intensities  of  which  were  to  be 
compared.  The  partition  PC  prevented  the 
light  of  S  from  falling  upon  BC  and  that  of  j 
from  reaching  AC,  The  distance  of  the  two 
sources  from  the  screen  was  adjusted  until  the 
illumination  of  AC  appeared  to  the  eye  to  be 
equal  to  that  of  BC. 

Since  the  illumination  produced  by  a  source 
of  light  is  inversely  as  the  square  of  itt  dis- 


fci^'Cotttt.- 
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where  di  and  d,  are  the  distances  of  S  and  s, 
respectively,  from  the  screen,  61  and  fc,  the  il- 
lumifistion  of  the  screen  due  to  5  and  1  re- 
spectively and  A  and  /i  the  intensities  of  Ae 
screens.    Since  fa^^  we  have 

An  iraenious  modification  of  this  inaira< 
ment,  devised  tv  Lambert  (1760)  and  snltse- 
qucntly  used  1^  Rumford  (1794)  is  known  as 

Shadow  Photometer  or  Rumford  Phetom- 
eter<~>In  this  apparatus  an  opaque  body,  usu- 
ally an  upright  rod  (ff.  Fig.  2)  is  placed  in 
front  of  the  screen.  The  surface  of  the  screen 
is  illumioBted  by  both  sources  but  the  two 
'    '     >.  AB,  CD,  uv  each  Uluinin>ted  by  lii^ 


from  one  of  the  sources  exclnsively.  When 
these  shadows  are  equally  bright  Hie  distances 
of  5  and  s  from  the  shadows  which  they  il- 
lumioate  determine  the  relative  intensity  of  the 
two  sources. 

Ritchie  (1826)  introduced  a  new  principle 
ittto  photometry.  He  placed  the  two  lights  to 
be  compared  at  the  enda  of  a  track  or  bar  along 
which  a  box  containing  two  mirrors  MM'  (Pig- 
3>  could  be  moved,  mitil  the  rays  from  S,  re- 
flected at  M  to  the  left  half  of  the  screen  AB 
gave  an  illumination  equal  tb  that  from  the 
rays  from  i  reflected  by  M'  to  the  other  half  of 
the  screen.  This  screen  was  of  some  tnmslti- 
cent  material,  usually  paper. 

Bunsen  (1841)  substituted  for  the  Ritchie 
screen  a  sheet  of  unsized  paper  the  central,  usu- 
ally drcnlar,  portion  of  which  had  been  ren- 
dered  translucent  by  the  application  of  oil  or  of 
melted  paraffin.  The  paper  when  placed  be- 
tween two  sources  of  light,  tlic  pl^te  of  the 
patter  perpendicular  to  the  incident  rays  on 
either  side,  afFords  a  very  simple  and  convenient 
means  of  determining  when  the   illumination 


translucent  portion  of  the  face  toward  the 
brighter  source  appears  dark,  the  unoiled  por- 
tion bright.  On  the  other  face  the  reverse  is 
tnie  (see  Fig.  4).  As  the  paper  is  moved  away 
from  the  brighter  source  and  toward  the  weaker 
an  interchange  in  the  appearance  of  the  two  sur* 
faces  occurs  and  there  is  a  neutral  position  in 
which  both  appear  alike  and  in  which  it  is 
scarcely  possible  to  dislin^ish  the  translucent 
portions.  When  this  position  has  been  found 
the  relative  intensities  of  the  two  sources  may 
be  calculated  from  the  law  of  inverse  squares. 
To  facilitate  the  observations  the  bar  or  track 
upon  which  the  paper  screen  is  mounted  is  di- 
vided into  a  convenient  number  of  equal  parts. 

The  sheet  of  paraifined  paper,  technically 
known  as  the  Bunsen  disc,  is  usually  mounted 
in  a  wooden  Iwx  with  blackened  walls  f  the  pho- 
tometer carriage),  which  slides  or  rolls  along 
the  track  between  the  sources  of  light.  Two 
small  mirrors  (JM  and  M',  Fig.  5),  mounted 
obliquely  within  the  box,  enable  the  operator  to 
observe  simultaneously  the  two  faces  of  the 
paper  {O.O.). 

In  practice  the  puwr  b  frequently  used  with 
an  unoiled  central  msc,  the  remainder  of  the 
surface  being  rendered  translucent  bv  treatment 
with  oil  or  paraffin.  To  avoid  the  use  of  oil 
or  paraffin  which  gives  a  surface  which  soon 
becomes  soiled  from-  dust  in  the  air,  two  similar 
paper  screens  are  sometimes  employed.  Identi- 
cal portioiu,  in  form  either  a  disc  or  a  star, 
arc  cut  out  from  the  centre  of  each.  A  sheet 
of  tissue  paper  placed  between  the  two  then 
affords  a  translucent  rwion  which  takes  the 
place  of  the  oiled  paper  of  Bunsen's  orifpnal  de- 
vice. 

The  various  forms  of  photometer  already 
described  and  all  others  which  depend  upon  the 
power  of  the  eye  to  detect  slight  inequalities  of 
iltiuninatioD  are  essentially  ot  equal  sensitive- 
ness. They  are  all  limited  by  the  sensitiveness 
of  the  eye  and  approach  the  maximum  degree 
of  delicacy  as  we  fulfil  more  and  more  nearly 
the  conditions  under  which  the  eye  can  be  used 
to  the  best  advantage.  All  forms  of  the  Ritchie 
and  Bunsen  photometers,  of  each  of  which  many 
modifications  have  been  devlsVd,  are,  however, 


oot^r 


c 


PHOTOMBTRY 


subject  to  a  pemiltar  source  of  error.  It  is 
found  that  when  two  sources  of  light,  the  rela- 
tive intensities  of  which  are  known,  are  com- 
pared by  meaos  of  such  photometers,  observers 
will  ^rsistently  set  the  instniment  to  a  false 


position.     The  majority  of  observers  find  ap- 

Krent  equality  at  a  position  toward  the  teft- 
nd  source.    The  errors  which  are  i 


a  given  observer,  however  great  his  experience, 
range  from  1  per  cent  to  10  per  ceaL  They 
appear  to  be  an^ogous  to  the  errors  which  oc- 
cur when  one  endeavors  to  bisect  a  straight  lin6 
by  the  eye  without  the  use  of  instruments.  The 
evstence  of  this  personal  error  has  led  to  the 
substitution,  whenever  extreme  precision  is  de- 
sired, of  a  form  of  photometer  in  which  only 
one  eye  is  used  and  ia  which  the  conditions  of 
maximum  delicacy  are  more  completely  met  than 
in  my  of  the  earlier  types  of  instrument 

The  photometer  in  question  was  invented  by 
Lummer  and  Brodhun.  In  this  photometer  as 
in  the  instruments  of  the  Ritchie  and  Bun- 
sen  types,  the  two  sources  of  light  to  be  com- 
ered  are  mounted  at  the  end  of  a  graduated 
r  or  track.  Upon  this  runs  the  photometer 
carriage,  the  essential  features  of  which  are  as 
follows : 

1.  An  opaque  screen  (0.  O,  Fig.  6)  upon  the 
whitened  faces  of  which  the  light  from  the  two 
sources  shines;  each  face  of  the  screen  being 
iUuminated  exclusively  from  one  of  the  sources 
of  light. 

2.  The  device  by  which  both  faces  of  the 
screen  can  be  observed  simultaneously  without 
the  use  of  both  eyes.  This  consists  of  two 
precisely  similar  mirrors  M,  M',  mounted  facing 
each  otner  within  a  dark  box  not  shown  in  the 
£agram.  The  diffusely  reflected  rays  from  the 
screen  reach  these  mirrors  at  an  angle  of  45° 
and  are  reflected  as  shown  in  the  figure.  Where 
the  reflected  rays  cross  each  other  at  an  angle  of 
90  de^ees,  is  placed  an  ingenious  arrangement 
techmcally  known  as  the  Lunimer-Brodbim 
body,  (BDEF)  which  consists  of  two  riphi;- 
angled  reflection  prisms  placed  with  oblique 
faces  together  so  as  to  form  a  cube.  The  face 
of  one  of  them  is,  however,  cut  away  so  that 
contact  occurs  only  over  a  small  circular  space 
in  the  middle  of  the  face.  Light  from  the  source 
S  (Fig.  C)  (Ktlusely  reflectea  from  the  left-hand 
face  of  the  screen  and  received  upon  the  mirror 
U,  enters  the  body  through  the  face  AB.  Those 
portions  of  the  beam  wnidi  reach  the  central 
face  of  contact  pass  through  uninterrupted, 
white  all  other  portions  are  intercepted  by  total 
reflection  within  the  prism.  Light  from  j,  dif- 
fusely reflected  from  the  right-hand  face  of  the 
screen,  is  reflected  by  the  mirror  M'  to  the  face 
D£  of  the  body.  Those  portions  which  fall  up- 
on the  central  area  of  contact  pass  through,  but 
the  surrounding  portions  are  totally  reflected 
ami  leave  the  body  in  paths  parallel  to  and  bnt- 
rounding  the  path  of  the  transmitted  beam 
which  has  come  through  the  face  of  contact 
from  the  mirror  M.  Observations  are  made  by 
means  of  a  small  telescope  T,  the  field  of  view 
of  irtiidi  consists  of  a  disc  of  light  coming  from 
S,  surrounded  by  a  ring  of  light  from  s.  If  the 
illumination  of  the  side  of  the  screen  facing  i 
be  bri^ter  than  thai  upon  the  opposite  face  of 
the  screen,  whidi  receives  its  ligiii  from  5",  one 
sees  a  bright  disc  of  light  surrounded  by  a  dark 
ring.  When  the  position  of  the  photometer  carr 
riage  npon  which  the  acrcea,  imrrors,  body  and 


telescope  are  mounted  is  moved  to  a  position 
such  that  the  two  sides  of  the  screen  are  equally 
illuminated,  disc  and  ring  are  equally  bright- 
The  distances  from  the  two  sources  are  then 
read  upon  the  scale  of  the  photometer  bar  and 
the  refative  intensities  of  the  sources  are  com- 
puted The  accuracy  of  this  form  of  photom- 
eter depends  upon  the  following  conditions: 
<1)  The  opaque  screen  must  stand  in  the  line 
joining  the  two  sources  of  light  (2)  Its  tno 
faces  must  be  Identical  in  character  botii  as  re- 
gards color  and  power  or  diffuse  reflection. 
(3)  The  mirrors  M  and  M'  must  be  identical 
as  regards  reflecting  power  and  must  be  sym- 
metrically placed.  (4)  The  Lummer- Brodntm 
body  must  be  optically  perfect  so  that  trammis- 
sion  through  the  faces  of  contact  will  be  com- 
pleiE. 

The  construction  of  the  instrument  is  such  as 
to  permit  reversal  by  revolving  the  whole  appa- 
ratus upon  a  horizontal  axis  through  180  do- 
grees.  The  face  of  the  screen  which  previously 
was  lifted  from  the  source  S  by  mean*  of  tM 
mirror  M  and  the  prism  ABG  now  reeeivei  its 
li^t  from  s  and  vice  versa.  Any  lack  of 
uniformity  in  the  two  sides  of  the  apparatus  is 
thus  readily  detected  and  can  be  eliminated. 

Standards  of  Light — When,  owing  to  the 
development  of  the  gas  industry,  the  art  of 
photometry  began  to  lake  on  commercial  im- 


in  Hrance  was  a  vegetable  oil  lamp  with  I 

chare cal  draft  burning  colza-oil  and  known 
from  its  inventor  as  the  Cartel  lamp.  The  di- 
niensions  of  the  lanqi  were  carefully  specified 
together  with  the  form  and  size  of  the  chim- 
ney and  the  amount  of  oil  (42  grams  an  hour) 
to  be  consumed. 

In  England  the  light  nnit  adopted  by  gas 
manufacturers  and  subsequently  le^lized  by 
the  board  of  trade  was  the  light  given  by  Z 
candle.  The  British  standard  candle  was  made 
of  spermaceti.  It  was  slightly  conical  in  sha^ 
for  convenience  in  molding  and  of  such  size 
{■fit  inch  in  diameter  at  the  bottom,  10  inches 


..  .._  _  made  of  three  strands  of  cotton, 
each  strand  consisting  of  18  strands. 

In  Germany  the  manufacturers  of  illuminat- 
ing gas  adopted  as  their  standard  a  candle  of 
paraffin.  Tiiis  candle,  ivhich  is  known  as 
Vertinskerze  had  a  diameter  of  22  millimeters. 
The  wick  consisted  of  25  strands  of  cotton. 
The  height  of  the  flame  when  burning  normally 
was  SO  millimeters.  In  Munich  the  legalized 
standard  agreed  upon  between  the  dty  and  the 
gas  company  was  the  light  from  a  stearine 
Candle  sli^tly  conical  in  form,  of  a  mean 
diameter  of  20.5  millimeters,  the  height  of  the 
flame  being  56  millimeters. 

The  practical  advantage  o9  the  candle  as  a 
light  unit,  which  consists. in  the  fact  that  it  is 
a  form  of  light  with  which  the  public  is  familiar, 
led  to  the  introduction  In  France  of  a  standard 
candle  known  as  la  bougie  de  Tiioile.  This  was 
a  stearine  candle  consuming  10  grams  an  hour. 
Its  light  was  approximately  equal  to  *  of  k 
carcel.    The  height  of  the  flame  was  52.5  milli- 

Extended  studies  of  the  performance  of 
standard  candles  and  countless  attempts  to  de- 
termine the  relative  intensities  of  the  varioui 
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forms  legalized  in  the  dificrcnt  countries  have 
only  served  to  demonstrate  the  inadequacy  of 
this  source  of  light  even  when  prepared  with 
the  utmost  care,  to  serve  as  a  standard  in  pho- 
tometry- Almost  the  only  advantage  such  a 
unit  possesses  is  found  in  the  fact  thai  the  term 
candU-poiiier  has  a  familiar  sound  to  the  public 

The  range  and  character  of  the  fluctuations 
of  the  British  standard  candle  may  be  seen  from 
the  curve  in  Fig.  7  which  is  taken  from  measure- 
ments made  by  Sharp  and  Tumbult  ('Trans- 
actions of  the  American  Institute  of  Electrical 
Engineers,)  Vol.  13,  pages  145,.  1896).  The 
curve  covers  a  period  of  60  minutes  during 
which  the  brightness  of  the  candle  was  observed 
at  intervals  of  30  seconds.  It  will  be  seen  that 
the  intensity  of  the  flame  is  subject  to  frequent 
fluctuations  often  amounting  to  more  than  10 
per  cenL 

The  altogether  unsatisfactory  verfomiance 
of  the  various  forms  of  standara  candle  has 
led  to  numerous  attempts  on  the  part  of  pho- 
tometrists  to  find  a  more  reliable  standard  of 
light  A  form  of  standard  lamp  introduced  hy 
Metfaven  (1878)  and  consisting  of  an  Argand 
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burner  for  ordinary  illuminating  gas  with  a 
metal  screen  which  cuts  off  all  but  the  central 
portion  of  the  flame  has  been  extensively  used 
in  gas  photometry.  The  tests  of  this  standard 
have  shown,  however,  that  it  is  subject  to  vari- 
ations but  little  less  than  those  of  the  candle, 
owing  to  the  variable  character  of  the  gas  em- 

C"  'ed.  In  1877  Harcourt  introduced  a  standard 
p  in  which  the  petroleum  product  known  as 
pentane  is  the  fuel  employel  This  substance 
which  is  obtained  hy  fractional  distillation  can- 
not be  readily  obtained  in  complete  purity,  but 
the  distillate  which  boils  off  at  50°  C.  consists 
largely  of  pentane  with  a  small  proportion 
of  oUier  closely  allied  hydrocarbons.  The 
liquid  is  highly  volatile  and  in  the  Harcourt 
liunp  the  vapor  is  igtuted  at  the  end  of  a  metal 
tube  extending  about  two  inches  above  the 
wick.  A  modified  form  of  tfae_  pentane  stand- 
ard lamp  is  extensively  used  in  gas  photom- 
etry in  the  United  States  and  is  said  to  give 
excellent  results. 

If  a  luminous  flame  is  to  be  the  standard  it 
is  essential  to  find  a  fuel  of  known  and  definite 
composition  and  to  devise  a  lamp  wliich  will 
insure  its  combustion  under  uniform  conditions. 


Extensive  experiments  with  lamps  burning 
vegetable  and  animal  oils  and  wim  a  variety 
of  petroleum  lamps  have  only  demonstrated  the 
necessity  of  a  proper  fuel. 

One  of  the  few  available  fuels  of  known 
chemical  composition  is  amyl  acetate.  A  stand- 
ard lamp  in  which  this  Uauid  is  used  as  the 
combustible  was  described  by  Hefner-Alteneck 
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in  18S4  <<Elektrotcchnische  Zeiischrift,'  1884, 
page  20).  The  performance  of  this  lamp  was 
so  promising  thai  it  was,  after  thorougt)  and 
systematic  study  at  the  Imperial  Physico-Tech- 
nical  Institute  in  Chariot tenburg,  reduced  to 
standard  form.  The  modified  type  of  amyl- 
Bcelate  lamp  thus  produced  has  become  recog- 
nized as  the  most  reliable  and  desimble  form  of 
primary  standard  thus  far  proposed. 

The  Hefner  lamp  in  the  final  form  given  it, 
as  the  result  of  the  experiments  made  in  Giar- 
loCtenburg,  consists  of  a  cylindrical  body  of 
brass  upon  which  is  mounted  the  wick  tube. 
This  is  a  vertical  tube  of  German  silver,  the 
height,  diameter  and  thickness  of  wall  of  which 
are  accurately  specified  and  the  dimensions  and 
details  of  construction  of  which  must  be  fol- 
lowed with  precision  if  the  intensity  of  the 
flame  is  to  agree  closely  with  the  standard. 
Upon  the  accuracjf  with  which  it  is  possible  to 
follow  these  specifications,  in  metal  working, 
the  performance  of  the  lamp  depends.  Lamps 
which  are  faithful  copies  of  those  upon  which 
the  original  investigations  were  carried  out 
give  results  far  more  consistent  as  to  intensity 
of  light  than  have  been  attained  with  any  other 
form  of  standard  in  which  a  flame  is  used,  and 
it  is  this  complete  and  accurate  reproducibility 
which  has  caused  the  Hefner  lamp  to  be  adopted 
as  the  best  available  primary  standard.     The 
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composition  of  the  combustible  but  likewise 
with  the  height  of  the  flame  and  with  the 
amount  of  moisture  in  ibc  surrounding  air. 
The  relation  between  flame-height  and  inten- 
si^  as  determined  by  liebenthal  to  whom  our 
knowledge  of  the  performance  of  the  Hefner 
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lamp  is  chiefiy  dtie,  is  shown  in  the  following 
table : 


To  determine  the  Iteight  of  the  flame  a 
gauge,  whicli  consists  of  a  lens  throwing  a 
nia^ified  image  of  the  tip  of  the  flame  U(K>n 
a  disc  of  ground  glass,  is  mounted  with  its  axis 
40  millimeters  above  the  top  of  the  wick-tube  as 
shown  in  Fig.  8.  The  d^racter  of  the  wick 
does  not  affect  appreciably  the  intensity  of  the 
flftmc. 

A  predse  relation  between  the  intetisi^  of 
the  Hefner  unit  and  the  various  standard  can- 
dles cannot,  owing  to  the  inconstancy  of  the 
latter,  be  said  to  exist.  Since,  however,  candle- 
power  is  still  the  term  according  to  whidi  nearly 
all  artificial  sources  of  light  are  rated  it  has 
been  found  neces£ar)|  to  adopt  some  dcAtute 
rado.  The  photometrists  of  the  Fhysico-Tech- 
nical  Institute,  using  numerous  data  obtained  by 
various  observers,  found  as  a  mean  value. 
I  VereinslEerae^l.2  Hefners;  also  1  British 
Standard  Candle— -1.14  Hefners,  or  1  Hefner 
=  JSn  Briiijh  Standard  Candles.  Schicie  from 
extensive  measurements  found  1  Hefner  ■= 
SSSi  British  Standard  Candle.  It  is  probable 
that  the  factor  .88  gives  as  fair  a  ratio  rep- 
resenting the  average  perfonnauce  of  the  candle 
as  can  be  obtained. 

Another  substance  of  ddinite  conmosition 
the  Same  from  which  would  be  a  very  <K9irable 
standard  of  light  is  acetylene.  The  advantage 
of  such  a  flame  over  that  of  the  amyUacetate 
lamp,  the  ruddy  color  of  which  makes  compari- 
sons  with  the  brilliant  sources  of  light  used  in 
modem  illumination  uncertain,  lies  m  the  fact 
of  its  far  greater  intensity  and  whiteness.  Un- 
(ortimately  acetylene  on  account  of  its  richness 
in  cartKm  w3l  bum  without  smoking  only  when 
mixed,  before  escaping  from  the  burner,  with 
a  considerable  amount  of  air.  In  all  practicabte 
forms  of  acetylene  burners  thus  far  devised  the 
openings  for  the  egress  of  the  gas  are  very 
small.    It  is  on  this  account  difficult  to  produce 
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crs  all  of  which  will  give  precisely  the 
candle-power.     Owing    likewise  to   the 

teness  of  these  apertures  the  burner  is 
subject  to  partial  choking  by  small  particles  of 
lime,  etc.,  deposited  from  the  gas.  Thus  &e 
anunint  of  gas  flowing  under  a  ^ven  pressure 
is  reduced  and  what  is  quite  as  serious,  the  pro- 
portions of  the  mixture  of  acetylene  and  air 
upon  which  both  the  brightness  and  the  color 
of  the  fUme  depend  is  changed.  Because  of  the 
difficulty  of  burning  acetylene  under  completely 


controllable  conditions,  diere  is  at  the  present 
day  no  standard  burner  for  use  in  photometry, 
but  as  a  secondary  standard,  subject  to  repeated 
comparison  with  some  reliable  primary  source, 
the  acetylene  flame  has  been  found  to  be  of 
great  value. 

Incandescent  solids  maintained  at  a  constant 
temperature  by  the  action  of  the  electric  cur- 
rent would  seem  to  offer  possibilities  for  the 
construction  of  a  light  standard  free  from  the 
objections  to  which  all  standard  flames  are  neo- 
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essarily  open.  Numerous  attempts  to  produce 
tight  standards  based  upon  this  principle  have 
been  made ;  the  most  noticeable  being  that  of 
Violle.  Violle's  device  consisted  of  a  mass  of 
platinum  brought  to  its  melting  point  by  the 
action  of  the  current  He  proposed  to  defliie 
as  the  standard  the  light  from  a  square  centi- 
meter of  the  surface  of  the  metal  at  the  tem- 
perature of  solidification.  The  advantages  of 
a  standard  capable  of  such  ri^rous  definition 
was  so  obvious  that  the  electncal  congress  as- 
sembled at  Paris  in  1881  appointed  a  committee 
to  determine  the  question  of  its  practicability. 
Extended  experiments  at  didr  I^ds  and  on 
the  part  of  the  members  of  the  Imperial-Tech- 
nical Institute  in  Charlottenburg  have  unfortu- 
nately led  to  the  conclusion  that  the  platinum 
stanibrd  cannot,  with  the  means  ordinarily  at 
command,  be  made  to  give  constant  results. 

In  the  meantime  studies  of  the  performance 
of  the  ordinary  incandescent  lamp  have  shown 
that  we  have  in  it,  when  properly  prepared  and. 
handled,  a  source  of  light  better  adapted  as  a 
working  standard  than  any  other  at  present 
available.  The  carbon  filament  heated  in  vacuo 
by  means  of  a  constant  current  is  subject  to 
changes  of  illumination  only  as  the  result  of  the 
slow  disintegration  of  the  carbon  or  of  gradual 
loss  of  vacuum  in  the  bulb  surrounding  the  fila- 
ment. By  the  use  of  storage  batteries  supple- 
mented b^  the  regulation  of  a  resistance  in  the 
drcuit  it  is  possible  to  maintain  the  filament  of 
an  incandescent  lamp  in  a  state  of  incandes- 
cence, the  constancy  of  which  leaves  little  to  be 
desired.  Given  one  such  lamp,  the  intensity  of 
which  is  known  or  is  arbitrarily  taken  as  the 
imit,  it  is  possible  to  determine  the  voltage  at 
which  other  lamps  have  the  same  intensity,  bo 
thai  it  is  possible  to  make  copies  of  the  original 
which,  whenever  subjected  to  current  at  the 
pTojier  voltage,  will  return  to  the  intensity  at 
which  they  were  when  the  comparison  was 
made.  Thus  while  it  is  not  possible  to  coiv- 
struct  incandescent  lamps  whitJi  shall  at  a  pre- 
scribed voltage  give  a  definite  illumination,  it  is 
on  the  other  hand  possible  by  comparison  of 
such  lamps  with  a  given  standard  to  find  the 
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various  voltages  at  whidi  they  will  have  equaJ 
intensities. 

The  use  of  the  incandescent  lamp  does  not 
folly  solve  the  problem  of  the  standardizing  of 
Ught  sources;  for  the  determination  of  the  lamp 
from  which  the  copies  are  to  be  made  must  be 
by  reference  to  some  primary  standard  sudi  as 
the  Hefner  lamp.  Having  once  adjasted  one 
incandescent  lamp  to  agreement  with  the  stand- 
ard, however,  one  may  make  copies  of  these 
which  will  agree  with  one  another  much  more 


a^ee  with  itseif.  H  one  were  to  start  anew, 
With  the  Hefner  lamp  as  a  standard,  and  make 
another-eet  of  standardized  incandescent  lamps, 
these,  though  hi^ly  uniform,  might  show  no 
better  agreement  with  the  former  set  than  that 
which  one  can  obtain  in  subsequent  trials  with 
the  lamp  itself.  Such  variations  of  the  Hefner 
Un^  amount  to  about  2  per  cent 

:  The  province  of  the  art  of  photometry  does 
npt  end  with  the  determination  of  the  intensity 


of  the  light 

any  source.  One  of  its  chief  purposes 
enable  us  to  deal  definitely  and  intelligently 
with  the  problems  of  illumination  and  these  are 
complicated  by  the  fact  that  in  general,  sources 
of  hght  do  not  radiate  with  equal  intensity  in 
all  directions.  The  accepted  utut  of  illumina- 
'  tion  among  photometricians  on  the  continent  of 
Europe  is  the  Ivr,  which  is  the  ilhimination  re- 
ceived from  a  source  of  unit  intensity  at  a  dis- 
tance of  one  metre.  The  unit  source  in  this 
definition  is  the  Hefner  lamp  already  described, 
so  placed  that  the  light  is  received  from  it  in 
the  horizontal  plane.  The  term  bougie-metre 
is  also  used  in  speaking  of  this  unit  of  illumina- 
tion. The  term  bougie  (or  candle)  in  this  defi- 
nition is  not  any  of  the  standard  candles  al- 
ready described  nut  a  hypothetical  candle  equal 
to  the  Hefner.  In  countries  where  British 
measures  are  still  in  vogue  a  unit  of  itlumina- 
tion  frequentlv  employed  is  flie  candle- foot 
which  is  the  illumination  afforded  by  a  Bntish 
standard  candle  placed  at  a  distance  of  one  foot 
from  the  illuminated  surface. 

The  distribution  of  light  from  ibt  various 
sources  used  in  artificial  lighting  is  far  from 
uniform  and  it  is  necessary,  therefore,  in  order 
to  give  a  complete  description  of  the  lighting 
power  of  ariy  source,  to  determine  the  intensity 
of  the  source  as  viewed  from  all  possible  di- 
.rections.  In  the  ease  of  certain  sources  of 
light  such  as  the  incandescent  electric  lamp  this 
is  easily  accomplished  by  mounting  the  lamp  at 


the  end  of  the  photometer  bar  in  a  holder  so 

constructed  as  to  permit  of  rotation  about 
both  a  vertical  and  a  horizontal  axis  without 
displacing  the  centre  of  the  lamp  from  its  po- 
sition. In  the  case  of  other  sources,  such  as  the 
arc  lamp  and  most  fiames,  which  cannot  be 


tipped  from  die  vertical  without  modifying  the 
distribution  of  light  or  interfering  with  the 
performance  of  die  lamn,  it  is  necessary  to  have 
recourse  to  a  mirror,  placed  in  die  axis  of  the 

Ehotometer  bar,  by  means  of  which  light  can 
e  reflected  along  die  bar.  By  varying  the  angle 
of  the  mirror  the  l^t  can  thus  be  viewed  from 
any  desired  direction.  Corrections  must  of 
course  be  made  for  loss  of  light  at  the  surface 
of  die  mirror. 

The  results  of  the  exploration  of  the  field 
of  light  around  a  given  source  are  usually  ex- 
pressed by  means  of  curves.  The  curve  showing 
the  distnbution  in  a  horizontal  plane  is  called 
the  curve  of  horizontal  intensities.  The  cor- 
responding curve  for  any  vertical  plane  is  a 
curve  of  vertical  intensities.  In  Fig.  9  are  given 
two  typical  curves  of  vertical  intensides  from 
measurements  of  an  open-arc  lamp  without  shade. 
Fig  10  it  a  diagram  showing  the-itlnmi nation  of 
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the  ground  at  diiferent  angles  wlien  such  a  lamp 
is  used  in  street  lighting.  When  the  curve  of 
horizontal  intensities  is  a  circle,  a  single  curve 
of  vertical  inienjities  sufiices  to  completely  de- 
scribe the  performance  of  the  source  of  light; 
when,  however,  as  is  usually  the  case,  the  curve 
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of  horiioatal  intensities  is  not  a  circle,  the  curve 
of  vertical  intensities  will  vary  in  form  as  the 
vertical  plane  to  which  the  curve  applies  is 
revolved  about  a  vertical  axis  through  the  cen- 
tre of  the  source  of  light.  The  averse  inten- 
sity of  a  source  of  Tight  viewed  in  the  horizontal 
K'  ne  is  caUed  the  mean  horisotttal  intetuily, 
e  average  intensity,  taking  into  consideration 
every  possible  point  of  view,  is  called  the  mean 
spherical  intensity  of  Ihe  source. 

The  rigorous  de termination  of  either  of  these 
quantities  in  the  case  of  unsymmetrical  sources 
would  take  an  infinite  number  of  readings.  In 
the  case  of  the  incandescent  lamp,  which  will 
permit  of  such  treatment,  it  is,  however,  pos- 
sible to  obtain  the  mean  horizontal  intensity  by 
rotating  the  lamp  upon  its  vertical  axis  at  die 
end  of  the  photometer  bar.  Measurements 
made  upon  the  lamp  revolving  thus  at  a  speed 
of  several  revolutions  per  second  arc  found  to 
agree  well  with  the  mean  horiiontal  intensity 
as  determined  by  plottiag  a  series  of  readings 
taken  from  different  positions  at  a  horizontal 
plane  with  the  lamp  at  rest,  and  integrating  the 
curve  thus  obtained.  The  approximate  deter- 
mination of  mean  spherical  intensities  of  non- 
symmetrical sources  such  as  the  arc  lamp,  when 
made  with  the  ordinary  photometer  and  mirror, 
involves  the  taidng  of  many  individual  read- 
ings. In  the  FranKlin  Institute  tests,  made  at 
the  Electrical  Exhibition  in  Philadelphia  in  1835, 
65  measurements  were  made  in  each  determina- 
tioD  and  these  were  combined  in  computing 
the  main  spherical  intensity.  These  readings 
were  made  from  38  directions  distributed  as 
evenly  as  possible  around  a  sphere  of  which 
the  light  was  the  centre.  To  avoid  this  labori- 
ous process  numerous  special  forms  of  idiotom- 
eter  have  been  devised  of  which  the  most 
successful  is  that  invented  by  Matthews  and 
used  in  the  extensive  studies  of  the  arc  li^t 
recently  carried  on  under  the  auspices  of  the 
National  Electric  Light  Association.  In  this 
instrument  which  is  known  as  Matthews'  inle' 
grating  photometer  24  large  mirrors  are  ar- 
ranged around  the  source,  the  mean  spherical 


the  light  falling  upon  them.  With  this  instm- 
ment  (be  photometer  tdves  by  a  sin^e  reading 
a  value  proportional  to  the  mean  s^eiical  in- 
tensity of  the  source. 
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intensity  of  which  is  to  be  determined,  in  such 
a  way  as  to  produce  upon  the  photometer  screen 
an  illumination  proportional  to  the  mean 
spherical^  intensity.  The  adjustment  of  these 
mirrors  is  such  as  to  direct  simultaneously  to- 
ward the  photometer  the  beams  of  light  which 
the  eye  of  an  observer  would  receive  if  he 
were  to  view  the  source  successively  at  angular 
intervals  of  IS  degrees  in  a  vertical  plane.  The 
intensity  of  the  light  received  in  these  various 
directions  must  further  be  reduced  in  the  ratio 
of  the  sine  of  the  an^Ie  between  (he  direction 
of  view  and  the  vertical,  and  this  is. done  bv 
the  interposition  of  glasses  which  are  smoked 
tmtil  they  transmit  the  desired  proportion  of 
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For  the  application  of  photometry  to  astron- 
omy, see  Stars.  For  the  application  of  the 
Selenium  cell  of  photometry,  see  Seleniuu. 
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of  Illumination.'  Consult  also  the  reports  of  the 
committee  on  photometry  in  the  'Proceedings' 
of  the  National  Electric  Light  Association ; 
various  papers  in  the  'Transactions*  of  the 
American  Institute  of  Electrical  Engineers,  in 
'La  Lumiere  Electrique,'  in  the  'Elektrotech- 
nische  Zeitschrift,*  and  in  Schiliing^s  Journal 
fiir  Cos-  utd  Wasserversorgung, 

Edward  L.  Nichols, 
Professor  of  Physics,  Cornell  University. 

PHOTOMICROGRAPH.  A  photomicro- 
graph is  a  photograph  of  a  microscopically 
small  object.  The  term  micropholograph  is 
sometimes  used,  but  is  very  inaccurate,  and 
should  be  used  only  to  designate  a  verv  small 
photograph ;  e.g.,  a  photograph  an  eightn  of  an 
inch  square  of  the  Niagara  Falls  is  a  micro- 
photograph.  Simple  photomicrographs  may  be 
made  without  any  expensive  special  apparatus. 
A  microscope  and  any  camera  with  a  ground 
glass  for  focusing  will  suffice.  The  lens,  or 
lenses,  but  not  the  shutter,  are  removed  from 
the  camera;  the  eyepiece  is  removed  from  the 
microscope,  which  is  placed  in  a  horizontal  posi- 
tion. The  eyepiece  end  of  the  microscope  tube 
is  now  inserted  a  little  into  the  lens  barrel  of 
the  camera  and  a  black  cloth  is  wound  aroimd 
the  place  where  they  come  together  in  order  to 
exclude  the  light.  The  tube  of  the  microscope 
should  be  exactly  perpendicular  to  the  ground 
glass  of  the  camera.  Any  strong  light  may  be 
used,  as  direct  sunlight,  a  gas  mantle  lamp, 
an  acetylene  lamp,  a  kerosene  lamp,  or  an  elec- 
tric arc;  but  ordinary  incandescent  bulbs  are 
not  satisfactory.  Remove  the  mirror  of  the 
microscope,  since  it  will  not  be  needed  in  any 
photomicrograph ic  work,  and  let  the  light  come 
directly  into  the  optical  axis  of  the  microscope. 
If  the  illumination  of  the  ground  glass  is  un- 
even and  shows  a  "flare  spot,'  look  at  the 
inside  of  the  tube  of  the  microscope.  Probably 
it  was  not  blackened.  Put  a  black  paper  Inside  the 
tube.  Modern  microscopes  are  well  blackened 
inside.     Move  the  light  back  and  forth  and 
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sidewise  until  the  best  illumination  is  secured. 
About  six  inches  from  the  stage  is  likely  to  be 
a.  good  position. 

Suppose  we  are  to  pholograph  a  transverse 
section  of  a  vascular  bundle,  using  a  two- 
third-inch  .  (16-niillimeter)  objective.  With 
such  a  low  power  lens  and  with  all  lenses  of 
longer  focus,  the  condenser  in  the  microscope 


is  not  onlv  unnecessary  but  it  interferes  i 
good  work.     Remove  it.     However,  the  i 


ith 


denser  should  be  used  with  obje 
third  inch  (eight  millimeters)  focus  and  with 
all  objectives  of  shorter  focus.  Carefully  focus 
the  object  upon  the  ground  glass.  The  ground 
side  of  the  glass  should  be  next  to  the  micro- 
scope. After  a  sharp  focus  has  been  obtained, 
close  the  shutter  of  the  camera  and  insert  a 
plate,  just  as  in  ordinary  photography.  The 
time  of  exposure  will  depetia  upon  the  intensity 
of  the  light,  the  speed  of  the  plate  and  the 
magnificaiion.  Small  negatives  may  be  made 
from  lantern  slide  plates,  especially  when  a 
contrasly  negative  is  desired.  With  a  gas 
mantle  lamp,  a  lantern  slide  plate  and  a  16- 
millimeter  objective  used  without  an  ocular  or 
condenser,  try  an  exposure  of  30  seconds.  Un- 
til one  becomes  proncicnt  in  estimating  expos- 
ures, it  is  a  good  plan  to  expose  10  seconds; 
then  close  the  shutter  and  push  in  the  slide  of 
the  plate  holder  just  an  inch;  then  expose  10 
seconds,  dose  the  shutter  and  push  in  the  slide 
another  inch;  then  repeat  twice  more  and  yoti 
will  have  exiiosures  of  tO,  20,  30  and  40  seconds 
on  one  plate.  It  is  easy  to  determine  which  is 
the  best  exposure  and  only  one  plate  is  sacri- 
ficed. A  print  on  printing-out  paper  from  such 
a  negative  is  very  instructive,  since  it  shows 
the  comparative  merits  of  negatives  of  vari- 
ous densities.  A  titter,  such  as  is  used  in  out- 
of-door  photography,  is  likely  to  improve  the 
negative.  Experts  use  filters  of  various  colors, 
according  to  objects  and  the  features  which  are 
to  be  craphasiied.  The  developing  is  the  same 
as  in  case  of  lantern  slides  (q.v.),  or  as  in  case 
of  ordinary  photography,  if  a  fast  or  medium 
plate  is  used.  With  higher  powers,  use  the  con- 
denser and,  if  necessary,  the  ocular.  If  much 
work  is  to  be  done,  the  need  for  a  solid  sup- 
port for  both  camera  and  microscope  will  be 
realised.  A  simple  contrivance  which  any  one 
can  make  for  himself  is  illustrated  in  Fig.  1. 


Use  a  clear  board  an  inch  thick,  a  foot  wide 
and  five  feet  long.  On  top  of  the  board,  at 
the  sides,  screw  two  strips,  an  inch  thick,  one 
and  one-half  inches  wide  and  five  feet  long, 
so  as  to  form  a  guideway  for  the  camera.  A 
long  slit,  one-quarter  inch  wide,  should  be  made 
to  accommodate  the  screw  which  is  ordinarily 
used  to  fasten  the  camera  to  a  tripod.  If  the 
same  camera  is  to  be  used  for  all  work,  the 
space  between  the  two  long  strips  should  be 


just  wide  enough  to  admit  the  camera.  A 
strip  of  wood  one-half  inch  thick,  an  inch  wide 
and  five  inches  long,  placed  over  the  horse-shoe 
base  of  the  microscope  and  held  in  place  by  a 
bolt  put  through  the  long  slit,  will  hold  the 
microscope  in  position. 

For  the  finest  class  of  work,  espedally  where 
veiy  high  magnifications  are  desired,  elaborate 
and  expensive  apparatus  is  very  convenient.  In 
these  elaborate  forms,  experts  do  not  alwajrs 
use  the  same  arrangement.  The  relative  posi- 
tions of  the  various  parts,  as  shown  in  Fig.  2, 
is  very  effective. 
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Pic.  I.— Relative  pmitiDru  oF  the  wunu  point*. 

Consult  Chamberlain,  C.  T.,  'Methods  in 
Plant  Histology';  Walmsley,  W.  H.,  'The  A. 
B.  C.  of  Photomicrography' ;  Wratten,  'Photo- 
micrc^aphy'   (Eastman  Kodak  Co.). 

Charles  J.  Chamberlain. 

PHOTOPHONB,  the  name  given  an  ap- 
paratus for  transmitting  articulate  speech  to  a. 
distance  along  a  beam  of  tight.  It  was  first  de- 
scribed in  1880  by  Alexander  Graham  Bell, 
known  in  connection  with  the  telephone,  at  the 
Boston  meeting  of  the  American  Association; 
but  already  in  1878  its  inventor  bad  announced 
the  possibility  of  'hearing  a  shadow*  by  means 
of  a  similar  agency.  It  has  never  been  com- , 
mercially  introduced.  The  success  of  the  photo- 
phone  depends  on  the  peculiarities  of  the  metal 
selenium.  Crystalline  selenium  offers  a  high 
degree  of  resistance  to  the  passage  of  an  elec- 
tric current ;  it  is  eminently  sensitive  to  li^t ; 
and  the  resistance  is  less  when  exposed  to  light 
than  in  the  dark,  being  in  some  cases  only  a 
15th  in  the  light  of  what  it  is  in  the  dark.  Pro- 
fessor BfU,  his  friends  aud  assistants  devised 
some  50  forms  of  apparatus,  for  so  varying  the 
transmission  of  light  to  prepared  selenium  as  to 
produce  audible  sound.  In  the  photophone 
found  most  serviceable  the  transmitter  is  a 
plane  mirror  of  silvered  microscope  glass  or 
ihin  mica ;  the  receiver,  lixed  at  a  distance  with- 
out any  connection,  is  a  parabolic  reflecting 
mirror,  in  the  focus  of  which  is  placed  a  sensi- 
tive selenium  'cell,"  connected  in  local  circuit 
with  a  battery  and  telephone.  When  the  appa- 
ratus is  used,  a  strong  beam  of  light  is  con- 
centrated by  a  lens  in  the  plane  mirror;  the 
speaker  directs  his  voice  against  the  back  of 
this  mirror,  which  is  thrown  into  vibrations 
corresponding  with  those  of  the  voice.  The 
reflected  beam  of  light,  to  which  correspondinK 
vibralions  are  also  communicated,  is  directed 
through  a  lens  to  the  receiving  mirror,  and 
creates  in  the  selenium  cell  a  rapidly  variable 
current,  which  at  the  end  of  the  telephone  at- 
tached becomes  audible  again  as  vocal  sound. 
When  first  described,  the  photophone  had  been 
used  effectively  with  a  distance  of  230  yards 
hcuvecn  transmitter  and  receiver.  The  rays  of 
the  oxyliydrogen  light,  or  of  an  ordinary  kero- 
sene lamD,  suffice  (or  transmitting  articulate 
speech.    The  loudest  sounds  obtains]  from  the 
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photophone  were  produced  by  means  of  a  ^- 
forated  disc,  noiseless!]/  revolving  so  as  rapidly 
lo  inierrupt  the  light  in  transmission.  It  was 
also  found  that  a  very  audible  sound  could  be 
nrocured  from  the  selenium  without  the  aid 
of  telephone  and  battery.  A  beam  of  intermit- 
tent light  wilJ  produce  a  strong  musical  note 
from  the  selenium.  Further  experiment  showed 
thai  selenium  is  not  the  only  substance  tlius  sen- 
sitive to  light.  Still  louder  sounds  than  these 
obtained  from  the  selenium  directly,  though  not 
articulate,  were  got  from  diaphragms  of  hard 
india-rubber  and  of  antimony;  and  sounds  of 
varying  inlensily  were  given  out  by  many  other 
substances,  including  gold,  silver,  platinum,  cop- 


Selenium. 

PHOTOPLAY,  the  technical  name  given 
to  a  moving-picture  which  presents  a  complete 
drama.  The  conditions  under  which  a  moving- 
picture  is  made  and  exhibited  place  the  photo- 
play ID  a  distinct  class  by  ilsclf.  It  cannot,  like 
the  novel,  short  story,  or  the  regular  theatrical 
play  depend  upon  language  to  explain  situations 
or  to  express  thoughts  and  emotions.  Its  sole 
medium  of  expression  is  self-explanatory  ac- 
tion. The  photoplay  dilfers  from  other  mov- 
ing-pictures in  that  it  has  a  definite  plot,  which 
is  worked  out  by  a  scries  of  dramatic  scenes. 
There  is  no  limit  to  the  number  of  these  sepa- 
rate scenes;  ihcy  may  run  up  to  40  or  SC^  if 
necessary  to  round  out  the  story.  Nor  are  there 
any  bounds  within  which  the  plot  action  shall 
loove  forward.  The  ability  to  join  into  one 
picture  films  made  at  the  opposite  ends  of  the 
earth,  if  desired,  give  the  wioest  latitude  to  the 
inventive  faculties  of  the  author.  In  these  pe- 
culiarities the  photoplay  leans  more  toward  the 
plan  of  the  novel  than  to  the  theatre  play  pre- 
sented in  three  or  four  acts,  and  within  the  con- 
fines of  the  stage.  The  scenes  In  which  the 
photoplay  is  presented  are  not  required  to 
progress  consecutively  as  lo  time  of  happening: 
It  is  entirely  permissible  for  the  action  lo  "cut 
back*  as  in  the  novel,  to  take  up  a  parallel 
sequence  of  events  needed  to  bring  the  action 
to  a  climax. 

The  elimination  of  the  spoken  language 
normal  to  the  stage  play  and  such  a  large  auxil- 
iary in  the  development  of  the  story  in  the 
novel,  necessarily  shortens  the  time  required 
to  present  a  photoplay  covering  the  same  re- 
dial.  Thus  a  play  which  would  consume  per- 
haps three  hours  on  the  stage,  stripped  to  its 
physical  action  oidy  may  be  shown  as  a  photo- 
play in  the  course  of  20  minutes.  One  of 
the  results  of  this  condensation  is  to  give  the 
photoplay  a  peculiar  hurried  effect.  There  is 
entire  absence  of  repose,  so  indispensable  in  a 
stage  play  or  novel  as  a  foil  to  even  the  minor 
action.  The  consequence  of  these  limilalions 
is  to  place  the  photoplay  on  so  high  a  plane 
of  intensity  that  all  action  is  exaggerated  far 
bej^ond  the  normal.  This  apparent  haste  in  the 
action  is  enhanced  by  the  characteristic  focal 
expression  of  the  photographic  lens,  with  its 
distorted  perspective  —  distorted  as  compared 
with  the  elastic  vision  of  the  human  eye.  The 
difHculties  for  both  author  and  audience  are 
mutu^ly  recopniied,  and  certain  auxiliary  de- 
vices for  helpmg  the  presentation  along  are  ac- 
cepted as  conventional.    The  use  of  some  lan- 


guage is  permissible  in  the  line  of  subtitles, 
leaders  or  captions,  as  they  are  variously  called 
When  skilfully  composed  they  not  only  intro- 
duce the  scene  about  to  come  on  the  screen, 
but  link  it  with  the  action  of  the  scene  jnat 
halted.  'Inserts*  are  bits  of  language  of  a 
different  sort,  arranged  as  a  part  oi  the  plot 
action  — as,  for  instance,  the  display  on  the 
screen  of  a  letter,  telegram,  or  scrap  of  news- 
paper, that  the  spectators  may  read,  each  for 
himself.  These  adjuncts  however,  are  to  be 
avoided,  and  wherever  passible  substituted  b; 
action  which  will  suggest,  if  not  actually  depict, 
the  progress  of  the  plot. 

The  conventional  measure  of  length  of  B 
photoplay  is  the  "reel,*  This  is  a  strip  of  film 
1,000  feet  long,  and  requiring  about  20  minutes 
for  its  display  on  the  screen.  A  photoplay  may 
be  a  one-reel  play,  or  two-reel  play,  or  longer; 
or  it  may  be  less  than  one  reel,  in  which  case 
it  is  termed  a  "split-reel."  Photoplay  writers 
usually  endeavor  to  adapt  their  productions  to 
these  conventional  limits  without  unduly  ex- 
panding, or  "padding"  the  manuscript  of  the 
play,  or,  on  the  other  hand,  skimping  the  scenes, 
leaders,  inserts,  etc.,  so  that  the  plot  Is  not 
clearly  worked  out.  In  the  one-reel  photoplay 
there  should  be  about  20  scenes,  averaging  one 
minute  each  upon  the  screen  ;■  and  five  or  six 
leaders  and  inserts  combined  for  this  length  of  • 
film  is  regarded  as  very  good  work. 

The  production  of  a  photoplay  requires  the 
perfect  collaboration  of  several  highly  skilled 
specialists.  The  author  devises  his  plot  and  to 
a  large  degree  the  scenes  which  shall  express  it. 
His  manu.script  is  submitted  to  the  photoplay 
editor,  who  passes  on  the  availahili^  of  the 
story  for  photoplay  presentation.  He  may  re- 
ject it  altogether,  return  it  to  the  writer  with 
suggestions  for  amendment,  or,  if  the  subject 
apl>ea1s  to  him  as  worthy,  may  make  the  emen- 
dations himself.  In  the  larger  establishments 
the  editor  has  a  corps  of  readers  to  assist  him 
in  winnowing  the  great  mass  of  manuscripts 
submitted  by  woul<Pbe  photoplaywrights.  For 
every  manuscript  accepted  more  than  700  arc 
rejected  as  unsuitable.  The  accepted  photo- 
play goes  to  the  director  of  the  establishment. 
His  is  perhaps  the  most  vital  part  of  all,  as 
it  is  his  task  to  make  real  what  the  author  and 
editor  have  imagined.  He  decides  upon  the 
make-up  of  the  scenes,  what  scenery  Is  to  be 
ttscd,  or  perhaps  made  especially,  what  setting, 
the  actors  who  are  to  take  part,  the  clothes 
they  are  (o  wear,  their  appearancea  and  posi- 
tions on  the  stage,  the  conduct  of  rehearsals,  and 
the  ultimate  direction  of  the  actualproduction 
of  the  play  before  the  camera.  The  camera 
man's  work  is  largely  mechanical,  but  calls  tor 
extreme  accuracy.  The  exposure  being  made, 
the  film  goes  to  the  developm^  room  where  the 
negative  made  in  the  camera  is  developed,  and 
a  positive  such  as  Is  used  for  projection  upon 
the  screen  is  printed  from  it.  Then  comes  ttie 
"try-out,"  when  the  complete  film  is  exhibited 
on  a  screen  for  the  judgment  of  an  exceedingly 
critical  jury,  made  up  of  the  editor,  the  direc- 
tor, the  actors,  the  camera  men,  and  every  one 
else  who  has  had  a  responsible  part  in  the  pro- 
duction. Some  of  the  scenes  may  prove  to  be 
inadequate,  and  may  have  to  be  done  over  again 
—  or  possibly  omitted  altogether.  Perhaps  the 
whole  play  will  be  rejected  as  not  up  to  the- 
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standard  of  the  firm  whkb  must  stand  sponsor 
for  it  in  the  film  market  The  editor  and  di- 
rector then  decide  as  to  the  inserts  actually 
needed  to  give  the  utmost  finish  to  the  play, 
and  these  are  made  bv  the  photographic  statt, 
put  into  their  proper  places  in  the  negative,  and 
the  whole  cemented  into  one  continuous  strip. 
When  this  is  finally  satisfactory,  many  copies 
are  made  and  distributed  by  the  business  de- 

fartment  of  ihe  producing  company  to  the  ex- 
ibiiing  houses  all  over  the  country,  and  in 
foreign  lands  as  well.  So  that  no  one  locality 
may  have  an  advantage  over  another  in  point 
of  time  on  any  given  picture-plav,  it  is  custom- 
aty  (or  the  manufacturer  to  place  a  'release 
date*  on  Che  film,  before  which  time  it  may  not 
be  shown. 

The  studios  of  the  larger  photoplay  com- 
panies are  marvels  of  scientific  adulations  of 
means  to  end.  Some  of  them  are  enclosed  with 
^ass  and  the  scenes  photographed  in  daylight 
Others  are  fitted  with  electric  lights  of  great 
power,  which  can  be  grouped  for  any  desired 
effect  of  lighting.  For  small  scenes  the  actual 
space  within  which  the  play  is  enacted  may  not 
be  more  than  8  or  10  feet  wide  and  about  6 
feet  in  depth.  In  a  large  studio,  50  to  60  feet 
long,  it  is  not  uncommon  to  have  three  or  four 
scenes  In  action  at  one  time,  each  attended  by 
.  its  own  director  and  camera  man. 

In  these  establishments  a  permanent  com- 
pany  of  actors  is  in  constant  attendance,  and 
each  studio  has  its  list  of  special  actors  who 
can  be  called  on  at  any  time  for  special  service. 
A  statT  of  artists  and  mechanics  —  carpenters, 
masons,  smiths  and  scene  painters,  is  also  a 
p«rmanent  part  of  the  personnel;  the  prepara- 
tion of  the  scenery  for  a  single  20-minute  play 
occupying  the  time  of  several  men  perhaps  for 
three  or  four  weeks,  In  the  property  room  of 
such  a  studio  is  gathered  a  collection  of  the 
oddest  description,  ranging  from  the  primitive 
bow  and  arrow  of  the  abon^nal  Indian  to  a 
modern  quick-firer;  from  the  New  England 
wheelbarrow  to  an  oldtime  'prairie  schooner* ; 
the  dobe  hut  of  the  Mexican,  and  the  rose-cov- 
ered porch  of  an  old  Virginia  mansion  —  any- 
thing and  everything  which  may  add  impressive 
reality  to  the  detail  of  any  possible  story.  In 
the  costume  room  are  literally  thousands  of 
garments  of  acvery  age  and  nationality.  Some 
studios,  in  addition  to  all  these,  support  exten- 
sive stables  to  provide  horses  of  certain  re- 
quired training,  be^de  cattle  and  other  lesser 
livestock  called  for  by  the  play  approved  by  the 

Mention  has  been  made  of  the  reiy  larae 
proportion  of  photoplay  manuscripts  rejected  by 
readers  and  editors  as  compared  with  the  very 
few  accepted.  Scores  of  books  have  been  pub- 
lished to  aid  those  who  have  the  ambition  to 
write  photoplays,  but  beside  the  mastery  of  the 
technique  of  expression  peculiar  to  the  photo- 
play, a  genuine  gift  for  story-telling  isasinequa 
non  of  the  successful  writer's  equtpment  The 
great  difficulty  of  getting  really  good  plays  which 
are  new  as  well  as  effective  on  the  screen  has 
led  the  large  film  companies  to  employ  a  regular 
staff  of  slcilled  writers  to  produce  the  bulk 
of  the  {Jays  eventually  exhibited,  the  small  sup- 
ply received  from  the  outside  public  being  imde- 
pendable  when  compared  with  the  constant  and 
unporlunate  demand  of  the  trade  —  amounting 


to  an  aggr^ate  of  5,000  to  6,000  new  plays 
annually.  The  literature  of  all  countries  is 
searched  by  staffs  of  translators  for  plots  which, 
though  not  new,  may  be  at  least  made  to  ap- 

?;ar  so  by  presenting  them  in  varied  settings. 
his  matter  of  changing  the  setting  of  an  origi- 
nal story  has  developed  business  enterprises  of 
great  complexity.  Some  of  the  larger  photo- 
play makers  have  traveling  companies  of  actors 
who  wander  about  the  earth  enacting  the  scenes 
of  plays  to  which  they  are  assigned  —  in  the 
Western  Plains,  in  the  jungles  of  the  tropics, 
among  the  palms  of  the  West  Indies,  beside 
the  pyramids  of  Egypt,  in  the  white  snowficlds 
of  the  Arctic,  or  within  the  hallowed  precincts 
of  the  Holy  Land.  The  same  plot  worked  out 
in  such  widely  varying  environments,  with  ap-  | 

propriate  costumes  and  with  characteristic  per-  I 

sonnel,  will  give  a  whole  series_  of  plays  hardlv  | 

to    be    recognized   by   the    ordinary   photoplav  ; 

audiences  as  being  of  even  remote  relationship.  i 

A  more  intimate  knowledge  of  the  subject 
will  require  the  concentrated  study  of  the  very 
extensive  literature  of  the  photoplay,  of  which  1 

only  a  few  titles  may  be  mentioned  in  this 
article.  See  also  Moving  Pictures,  for  descrip- 
tion of  the  instruments  and  processes  used  in 
making  and  exhibiting  the  films. 

Bibliography.— Consult  Bemique,  J.,  'Mo- 
tion Picture  Acting  for  Professionals  and  Ama- 
teurs' (Chicago  1916)  ;  Croy.  H.,  'How  Motion 
Pictures  are  Made'  {New  York  1918)  ;  Dimick. 
H.  ].,  'Photoplay  Making'  (Ridgewood,  N.  J., 
1915)  :  Esenwein,  ].  B.  and  Leeds,  A,  'Writing 
the  Photoplay'  (Springfield,  Mass..  1913) ; 
Freeburg,  V.  O.,  'The  Art  of  Photoplay  Mak- 
ing* (New  York  1918) ;  Harrison,  L.  R., 
'Screencraft'  (New  York  1916)  ;  Lomas,  H. 
M.,  'Picture-Play  Photography'  (London 
1914);  Muensterberg,  H.,  'The  Photoplay:  A 
Psychological  Study'  (New  York  1916);  Nel- 
son, J.  A.,  'The  Photoplay'  (Los  Angeles 
1913) ;  Phillips,  tt.  A.,  'The  Photodrama' 
(Larchmont,  N.  Y..  1914);  Sargent,  E.  W., 
'Technique  of  the  Photoplay'  (New  York 
1916). 

PHOTO-SCULPTURE,  a  novel  process 
used  by  sculptors  for  producing  statuettes  by 
the  aid  of  photography.  It  was  invented  by  M. 
Vill^me,  a  Frendi  sculptor.  The  mode!  stands 
in  a  studio  of  special  construction,  in  the  centre 
of  a  circle  of  24  cameras,  by  all  of  which  he  is 
photographed  at  the  same  moment.  The  24- 
negatives  are  then  projected  in  succession  on  a 
screen  by  means  of  an  optical  lantern  and  the 
artist  goes  over  the  outline  of  each  with  the 
tracer  of  a  pantograph,  a  cutting  tool  acting 
upon  a  lump  of  modeling  clay,  mounted  upon  a 
turn-table,  being  substituted  for  the  usual  pencil. 
After  eadi  photograph  is  gone  over,  the  clay 
is  turned  through  15°,  and  after  a  complete 
revolution  it  is  removed  and  finished  by  hand. 

PHOTOSPHERE,  in  astronomy,  the  lu- 
minous envelope,  supposed  to  consist  of  in- 
candescent matter,  surrounding  the  sun.  See 
Sun. 

PHOTOSYNTHESIS,  the  synthesis  of 
chemical  compounds  by  the  action  of  light.  The 
broader  subject  of  photochemistry  includes  all 
chemical  reactions  that  are  induced  or  main- 
tained by  Ihe  action  of  light,  whether  they  result 
in  true  synthesis  or  not;  but  photosynthesis,  in 
the  strict  sense,  is  a  constructive  process,  re- 
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salting  in  the  production  of  substances  thai  are 
higher  in  type  than  the  materials  from  which 
they  are  formed,  by  reason  of  possessing  a 
more  complicated  structure  or  of  containing  a 
greater  quantity  of  energy  per  unit  of  wei^t. 
Photochemical  p  roc  esses  occur  in  inorganic 
nature  and  also  in  the  animal  world  (notably  in 
the  retina  of  the  eyel  ;  but  the  most  important 
case  of  photosynthesis  consists  in  the  formation 
of  starch  and  other  related  compounds,  from 
carbon  dio:<ide  and  water,  in  the  green  leaves 
of  plants. 

Light  cannot  produce  chemical  changes  un- 
less it  is  absorbed.     This  rather       ''     '    '— 


but  it  was  also  independently  staled  by  Draper 
in  1841,  and  from  this  circumstance  it  is  some- 
times called  'Draper's  law.'  It  does  not  follow, 
however,  that  chemical  change  will  result  merely 
because  light  is  absorbed,  and  substances  that 
show  well' defined  absorption  bands  in  the 
speclrum  may  not  be  affected  by  light  in  the 
least  degree  so  far  as  sensible  changes  in  their 
chemical  properties  are  concerned.  Light-energy 
that  is  absorbed  without  producing  chemical 
effects  is  doubtless  transformed  into  simple 
heat-energy,  which  merely  causes  the  absorbing 
substance  to  become  warmer.  In  order  to  pro- 
duce chemical  action  the  light  must  apparently 
excite  some  special  resonant  mechanism  in  the 
molecule,  ana  certain  additional  conditions  at 
present  unknown  must  doubtless  .be  fulfilled  also 
tn  connection  with  the  chemical  potentials  of  the 
absorbing  substance  and  the  other  substances 
that  might  conceivably  be  produced  from  it. 
Light  is  an  exceedingly  rapid  periodic  disturb- 
ance of  the  ether  that  fills  space  and  pene- 
trates between  the  ultimate  particles  of  which 
matter  is  composed ;  and  when  a  substance 
undergoes  chemical  moditication  in  consequence 
of  being  subjected  to  the  action  of  light,  it  is 
probable  that  some  part  of  the  molecular  mech- 
anism of  the  substance  has  a  vibration  period 
equal  to  that  of  the  light  that  produces  the 
change.  When  bodies  or  systems  that  are  large 
enough  to  be  dealt  with  individtially  and  which 
are  capable  of  vibratine  or  oscillating  in  certain 
definite  periods  are  subjected  to  a  disturbance 
of  external  origin  having  this  same  periodicity, 
we  know  that  their  motions  may  undergo 
marked  and  important  chan[jes,  and  we  can 
hardly  doubt  that  the  same  thmg  is  true  of  the 
molecular  systems.  A  homely  illustration  of 
the  absorption  of  vibratory  energy  in  this  way 
may  be  had  by  singing  a  loud  note  into  a  piano. 
Certain  of  the  strings  of  the  instrument  — 
namely,  dtose  that  are  capable  of  vibrating  with 
the  same  frequency  as  the  air  waves  constituting 
the  tone  that  is  sung — are  set  in  motion,  and 
if  the  sin^ng  is  abruptly  stopped  these  par- 
ticular strmgs  give  out  a  faint  sound  of  the 
same  pilch,  thereby  proving  that  they  have 
absorbed  vibratory  energy  from  the  air.  When 
light  penetrates  a  substance  that  is  capable  of 
having  photochemical  changes  induced  in  it, 
energy  is  absorbed  by  the  molecules  or  atoms 
of  the  substance  in  a  presumably  similar  way, 
and  it  is  this  absorbed  energy  that  brings  about 
the  change.  This  mudi  appears  fairly  evident, 
though  we  do  not  know  the  precise  mechanism 
by  which  the  result  is  accomplished.  In  some 
cases  in  triiich  an  effect  of  this  kind  occurs  the 
molecules  may  be  merely  shaken  apart,  widi 


the  consequent  formation  of  new  compounds  of 
a  simpler  nature;  and  when  this  occurs  the 
disruption  may  be  attended  by  the  liberation 
of  energy,  so  that  the  final  products  contain 
less  energy,  on  the  whole,  than  the  parent  sub- 
stance from  which  they  were  produced.  Other 
compounds,  more  stably  constituted  or  more 
elliciently  absorptive,  m^  be  able  to  store  up 
the  vibratory  energy  of  the  light  until  they 
become  capable  of  entering  into  combinations 
of  a  higher  type,  and  in  a  case  of  this  kind 
we  should  have  a  true  photosynthesis. 

Inasmuch  as  light  must  be  absorbed  in  order 
to  give  rise  to  photochemical  action,  we  find  that 
such  action  is  characterized  by  high  absorption 
power  on  the  part  of  the  substance  that  under- 
goes the  chemical  transformation.  If  all  the 
incident  light  were  absorbed  the  substance 
would  reilect  noihing  and  would,  therefore, 
appear  black.  If  the  absorption  were  only  par- 
tial and  if  it  took  place  in  such  a  way  that  the 
absorbed  energy  constituted  the  same  fraction 
of  the  incident  white  light  at  every  wave-length, 
then  the  reflected  light  would  contain  all  the 
colors  that  exist  in  sunlight  and  in  the  same 
proportion  in  which  these  colors  must  be  present 
to  produce  the  sensation  of  whiteness;  and 
hence  in  this  case  the  substance  would  appear 
white  or  gray.  In  the  actual  case  as  we  find 
it  in  nature,  the  incident  light  is  only  partially 
absorbed,  but  the  absorption  is  quite  marked 
(and_  may  even  be  almost  complete)  between 
certain  wave-lengths,  while  in  other  parts  of  the 
spectrum  there  is  little  or  no  absorption.  The 
absorbing  substance,  therefore,  appears  colored, 
since  it  absorbs  certain  wave-lenglhs  with 
marked  efficiency  and  gives  off  the  others  by  re- 
flection. In  studying  the  absorption  of  light 
scientifically  the  spectroscope  is  employed,  and 
the  particular  wave-lengths  that  are  absorbed 
are  determined  by  allowing  the  spectrum  to  fall 
upon  a  uniformly  thick  layer  of  the  substance 
under  investigation  and  examining  the  trans- 
mitted light  to  see  what  particular  colors  have 
been  absorbed- — absorption  being  indicated  by 
the  presence  of  dark  bands  (or  "absorption 
bands")  in  the  spectrum  of  the  light  that  has 
passed  through  the  test  layer,  in  the  case  of 
the  green  coloring  matter  of  plant  leaves,  the 
absorption  band  that  corresponds  to  the  photo- 
synthetic  activity  is  in  the  red  part  of  the 
spectrum. 

It  is  not  possible  to  determine  with  precision 
the  efficiency  with  which  the  absorbed  vibratory 
ener^  of  tne  light  is  converted  into  potential 
chemical  energy  in  the  leaf  of  a  growing  plant, 
but  it  is  known  that  this  efficiency  is  quite 
high.  Accordiw!  to  the  best  available  estimates 
it  may  range  from  40  per  cent  upward,  and 
some  authorities  have  even  estimated  it  at  98 
per  cent  in  special  cases. 

The  synthesis  of  highly  organized  cmn- 
pounds  from  carbon  dioxide  and  water  is  per- 
formed by  living  organisms  in  various  ways. 
Certain  of  the  bacteria,  for  example,  perfonB 
syntheses  of  this  kind  by  utilising  the  energy 
obtained  by  the  simultaneous  oxidation  of  hy- 
drogen or  other  substances  that  may  be  present. 
.Most  of  the  plant  life  of  the  worid,  however, 
depends  upon  photosyndiesis,  effected  through 
.  the  agency  of  the  green  "chlorophyll*  that  the 
leaves  contain.  The  coloring  matter  extracted 
from  green  leaves  contains  four  recogniiably 
distinct  constituents  —  two  of  which  a 
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and  iwo  yellow.  The  green  substances  appear 
to  be  the  ones  thai  effect  the  photosynthesis. 
One  of  them  ("a-chlorophyll*)  is  blui^  B<'*en 
in  color  and  the  other  Cb-chlorophyll")  is 
yellowish-green,  and  appears  to  be  an  oxide  of 
a-chlorophyil.  These  constituents  are  probably 
identical  in  alt  plants,  and  they  contain  mag- 
nesium and  nitrogen,  but  no  phosphorus  or 
iron.  The  yellow  pj^rments  that  are  present  in 
the  leaves  are  carolm  (CoHu)  and  its  oxide 
xanthophyll  (CoHmOi).  Carotin  is  identical 
with  the  'lutein"  that  occurs  in  the  corpora 
lutea  of  mammals,  and  xanthophyll  is  isomeric 
with  the  "lutein"  of  fowl's  eggs.  The  view  that 
xanthophyll  is  related  to  cholesterol  is  now 
known  to  be  erroneous.  Carotin  may  perhaps 
assist  in  the  decomposition  of  carbon  dioxide. 
There  is  3  close  and  su^eslive  structural 
umilarity  between  chlorophyll  and  the  haemo- 
globin of  the  human  blood,  and  this  fact  may 


how  it  affects  the  synlhe^s  of  starch  and  sugar 
ftvm  carbon  dioxide  and  water.  In  the  living 
leaf  the  chlorophyll  occurs  in  the  form  of  con- 
centrated layers  upon  (or  near)  the  surfaces 
of  certain  tiny  structural  granules  called 
•chloroplasts,'  which  appear  to  perform  an 
important  function  of  some  kind  or  Other.  It 
has  been  shown,  for  example,  that  when  a 
seedling  is  grown  in  the  dark  and  subsequently 
placed  m  the  light  it  does  not  necessarily  pos- 
sess photosynthetic  power  as  soon  as  chloro- 
phyll appears  in  it ;  and  this  shows  that  other 
elements,  structural  or  rfiemical,  are  needed  be- 
fore photosynthesis  can  occur.  It  is  also  inter- 
esting to  note  that  a  mere  trace  of  chloroform 
vapor  in  the  air  stops  photosynthetic  activity, 
even  in  a  healthy  ana  vigorous  leaf. 

The  fascinating  suggestion  has  been  made 
that  formaldehyde  is  first  formed  in  the  leaf  in 
accordance  with  the  simple  equation  COi  + 
HjO  =■  CH.O  +  0..  If  it  could  be  demonstrated 
that  this  action  really  occurs,  we  should  prob- 
ably be  justified  in  the  expectation  thai  the 
mysteries  of  the  green  leaf  will  soon  be  cleared 
tip.  Formaldehyde  easily  polymerizes  with  the 
formation  of  higher  compounds,  and  there 
would  not  be  any  great  difficulty,  apparently,  in 
accounting  for  the  formation  of  starch,  sugar 
and  other  related  substances  after  formaldehyde 
had  once  been  obtained.  The  fact  that  for- 
maldehyde has  a  strong  toxic  effect  on  living 
matter  would  not  necessarily  constitute  an  ob- 
jection to  the  theory,  because  lite  formaldehyde 
might  become  polymerized,  in  the  growing  leaf, 
almost  as  rapidly  as  it  was  formed,  so  that  it 
would  never  be  present  in  sufficient  quantity  to 
«xert  a  harmful  influence.  Considerable  doubt 
has  been  thrown  upon  the  formaldehyde  hy- 
pothesis by  the  work  of  Schryver,  Wager  and 
Warner,  who  find  that  although  an  aldd^e  of 
some  kind  appears  to  he  formed  in  the  leaf,  it 
probably  is  not  formaldehyde.  Moreover,  the 
presence  of  carbon  dioxide  is  not  essential  to  its 
production. 

The  carbon  dioxide  absorbed  by  the  leaf 
may  combine,  first,  with  the  chlorophyll  and 
dien  split  oil  in  a  difiFerent  form,  bttt  we  have 
no  proof  as  yet  that  an  action  of  this  kutd 


'Principles   of  General  Physiolopf.'      For 


W.,  'Recent  Advances  in  Organic  Chemistry.' 
•  Allan  D.  Risteek. 

PHOTOTHERAPY,  the  treatment  of  dis- 
ease by  lig^t  —  sunlight  and  electric  light  (For 
treatment  by  the  Roentgen  ray  or  X-ray,  see 
Rabiotherapy). 

From  the  very  earliest  times  sunlight  has 
been  considered  an  important  aid  in  the  pres- 
ervation of  health.  The  ancient  Greeks  and 
Romans  exposed  their  naked  bodies  to  the  sun 
in  the  open  air  to  recruit  mental  and  physical 
energies,  and  built  balconies  or  terraces  (.so- 
laria)  on  the  roofs  or  southern  walls  of  their 
dwellings,  so  that  the  occupants  could  sun 
themselves.  Exposure  to  the  sun's  rays  was 
also  adopted  by  the  physicians  of  those  times 
as  a  remedy  for  many  affections,  "especially 
dropsy,  inflammation  of  the  kidneys,  and  paral- 
ysis,* Celsus,  ihe  Latin  writer,  recommended 
for  those  with  weak  digestion  a  house  'well 
lighted,  having  the  winter  sun" ;  but  while  he 
and  Galen  advocated  sunlight  as  a  remedial 
agent  diey  pointed  out  the  evils  resulting  from 
excessive  insolation.  Much  has  been  written 
within  the  last  centun  on  the  remedial  value 
of  sunlight.  In  1815  Cauvin  presented  a  thesis 
"on  the  benefits  of  insolation* ;  prior  to  1820 
Ebemier,  Girard  and  others  discussed  the  ef- 
fects of  sunlight  on  animal  life;  and  in  1847 
Richter,  at  Gottingen,  wrote  on  "insolation,  or 
the  power  of  the  sun  on  the  human  body.*  In 
1848  Perreira  s[K>ke  of  solar  light  as  a  'vivify- 
ing and  viial  stimulus,"  adding :  "In  maladies 
characterized  by  imperfect  nutrition  and  san- 
guinification,  as  scrofula,  rickets  and  aiuemia. 
and  in  weakly  subjects  with  cedematous  limbs, 
free  exposure  to  solar  light  is  sometimes  at- 
tended with  the  happiest  results.* 

The  importance  of  light  for  healthy  growth 
and  development  has  been  recognized  by  san- 
itarians for  many  years.  Solaria  or  sun-rooms 
arc  a  part  of  some  modem  hospitals.  Houses 
and  rooms  receiving  little  or  no  sunlight  are 
unhealthful.  In  a  military  barrack  at  Saint 
Petersburg  the  mortality  was  three  times 
greater  on  the  dark  than  on  the  light  side  of 
the  building.  Animals  and  plants  living  in  the 
dark  become  bleached,  as  is  celery.  Clinical 
observations  show  that  a  want  of  sunligjit  pro- 
duces depression  of  spirit,  lack  of  eneigy,  loss 
of  appetite,  disturbance  of  digestion,  turbid 
urine  and  a  kind  of  homesickness.  The  face 
becomes  pale  (etiolation),  the  blood  is  thin,  the 
red  corpuscles  are  diminished,  pulse  is  frequent 
and  weak,  palpitations  of  the  heart  occur  on 
the  slightest  exertion,  there  is  muscular  debility, 
little  recuperative  power,  and  an  increased  sus- 
ceptibility to  contagious  diseases. 

Interesting  experiments  and  observations 
have  been  made  as  to  light  by  Beeklard, 
Becmierel,  Draper,  Edwards,  Gardner,  Hunt, 
Lanagrebe.  Hammond  and  others;  but,  as  one 
of  the  writers  observes,  "we  do  not  know  what 
is  the  exact  effect  produced  by  li^ht  Does  it,» 
he  inquires,  *act  directly,  or  is  its  only  effect 
to  modify  die  intensity  of  certain  functions, 
such  as  respiration  ?"  Later  Edward  Smith 
proved  that  lij^t  is  a  powerful  stimulus  to 
re^nilion  that  "under  the  influence  of  d«r- 
Vi^X  ooe-tbird  more  atmospheric  air  enters  the 

.1  .CooqIc 


PHOTOTMBRAPY 


lungs  than  under  darkness  or  even  under  ex- 
posure to  artificial  Hgnt.*  Hence  the  vigor  of 
the  "ruddy,  healthy  peasant  who  retires  to  rest 
with  his  cattle  and  is  up  with  the  Iftrk'*  is  be~ 
Keved  to  be  mainly  due  to  the  thorough  oxy- 
geoa^on  and  subsequent  reddening  of  the  blood 
by  much  contact  with  oxygen  in  the  hgfat  and 
air  of  the  day.  Where  direct  sunlight  cannot 
be  obtained  in  rooms,  reflected  sunli^t  by 
means  of  mirrors  has  been  found  serviceable, 
in  the  maintenance  of  health.  A  room  with  a 
southern  exposure  is  desirable.  Stentber^  and 
others  have  shown  that  bright  sunli^t,  inde- 
pendently of  the  heat  of  the  sun,  is  germicidal, 
destroying  various  pathogenic  organisms,  some- 
limes  within  a  single  hour.  Sunlight  is  thus 
an  important  disinfectant  TTie  sterilizing  in- 
fluence of  tight  in  the  purification  of  water  and 
sewage  has  been  repeatedly  proved  (see  Steb- 
ILilATiON).  But  the  fact  that  the  germicidal 
property  of  light  chiefly  d^ends  on  its  4lue  and 
violet  rays  was  proved  by  Finsen  near  the  close 
of  the  19th  century.  It  has  been  recently  stated 
that  the  strongest  sunlight  has  too  feenle  bac- 
tericidal properties  for  therapeutic  purposes; 
for  example,  it  does  not  kill  iba'^terial  skin-dis- 
case  in  the  sttmmer;  but  a  concentrated  focnsed 
light,  transmitting  as  many  blue,  violet  and 
ultra-violet  rays  as  possible,  such  as  the  con- 
centrated electric  light  cf  Finsen,  is  necessary. 
This  light  kills  bacteria  in  a  few  seconds  '^en 
spread  on  a  thin  film  of  agar.  But  Angell  in 
1878  bad  reported  cases  of  acne  speedily  cured 
*by  exposure  to  direct  and  entire  stmlighL* 

Light  has  long  been  considered  a  complex 
agent.  It  has  been  knoivn  that  the  sunbeam  it 
resoh'able  into  rays  of  various  colors  (violet, 
indigo,  blue,  yellow,  green,  orange,  red),  which 
embody  luminosity,  heat  and  actinism,  the 
chemical  ptoperfy  of  light  It  was  known  that 
the  red  rays  of  the  spectroscope  were  heat- 
rays  ;  that  the  rays  toward  the  violet  side  were 
actinic  or  chemical ;  that  luminosity  was  stronfj- 
est  in  the  orange  and  yellow  rays.  Later  it 
was  discovered  that  there  are  invisible  heat- 
rays  beyond  the  red,  and  actinic  rays  be^nd 
the  violet,  and  these  were  called  ultra-violcL 
Atxiut  1845  Gardner  and  R-  Hunt  experimented 
with  the  rays  separated  by  a  prism,  and  ascer- 
tained some  interesting  facts  as  to  the  eSects 
of  blue,  yellow  and  violet  rays  upon  vegetation. 
Ponza,  an  Italian  physician,  found  4}lue  and  vio- 
let light  to  be  soothing  to  the  insane.  Gen. 
Alfred  Fleasanton,  in  his  advocacy  of  blue 
light  as  an  invigoralor,  claimed  too  much  for  it, 
and  the  'blue-grass'  craze  died  ouL  Most 
physicians  believed  that  treatment  by  isolated 
rays  of  light  did  not  possess  "very  essential 
therapeutic  value.'  A  few  dung  to  the  idea 
that  if  the  excess  of  heat  and  light  could  be 
eliminated  the  actinic  rays  might  be  of  value. 

It  was  reserved  for  Niles  R.  Finsen,  a  physi- 
cian of  Copenhagen,  in  1895,  to  utilize  scientifi-. 
calty  the  constituent  or  spectroscoinc  elements 
of  fiajit  as  therapeutic  agents.  In  1832  Pictou 
of  new  Orleans  published  a  pamphlet  proving 
that  the  absence  of  liriit  would  prevent  sup- 
puration and  pitting  (scarring)  m  smallpox, 
and  recommended  that  the  eruption  should  be 
protected  from  air  and  light.  Finsen,  by  nu- 
tnerous  experiments  on  worms  and  insects,  con- 
vinced himself  that  under  red  light  they  were 
comfortable,  and  under  blue  light  were  irri- 
tated.    Then    reading    Pictou 's    pamphlet,    he 


inferred  and  advised  that  keeping  smallpox 
patienis  in  a  red  tight  would  be  as  dficacious  as 
darkness  in  preventing  pock'tuarks  by  exclud- 
ing the  irritating  actinic  rays.  If  the  skin  is 
protected  against  the  chemical  rays  inflamma- 
tion will  dimini^  and  suppuration  be  prevented 
In  August  1893  Svendson  in  Norway  and  in 
Novemher  1893  Benckert  in  Sweden  used  the 
red-light  treatment  with  smallpox  patients,  and 
found  that  suppuration  was  abolished,  scars 
were  rare  and  insignificant  and  the  disease  was 
shortened.  Even  a  very  little  dayh^ht  admitted 
to  the  room  did  harm,  so  sensitive  was  the 
inflamed  skin  to  the  actinic  rays.  In  mild 
cases  a  dear  red  light  was  found  sufiiciewt;  in 
severe  cases  a  deep  red  light  was  necessary. 
Having  proved  that  red  li^t  was  inimical  to 
the  germs  of  smallpox  and  other  enipiive  dis- 
eases, Pinsen  turned  his  attention  to  the  effect 
of  decomposed  light  on  other  germ-diseases, 
especially  lupus.  He  proved  (1)  that  the  bac- 
tericidal action  of  light  is  practically  limited  to 


of  a  suitable  apparatus;  (2)  that  the 
aclinic  rays  so  concentrated  will  penetrate  the 
skin  to  a  small  degree  and  will  go  dewier  if 
the  red  blood  be  pressed  out  of  it  —  hence  they 
would  be  of  value  in  superficial  cancer,  baldness 
of  microbic  origin,  acne,  etc. ;  (3)  that  they 
have  power  to  produce  inflammation  of  the 
skin  {erythema  lolare).  Finsen's  first  case  of 
lupus  was  successfully  treated  in  1895,  with  an 
ordinary  arc  electric  light  and  a  hand-lens,  the 
red  and  ultra-red  rays  being  filtered  out  through 
blue  water.  He  tiien  devised  and  used  a  stm- 
apparatus  consisting  of  two  lenses  of  glass,  one 
plain,  the  other  coirvex,  framed  in  a  brass  ring, 
mounted  on  a  stand,  and  which  admitted  of 
adjustment  and  focusing.  Between  the  lenses 
was  a  bright  blue  weak  ammoniacal  solution  of 


killing  bacteria,  he  abolished  the  bhie-wat 
filter  which  prevented  the  ultra-violet  rays  from 
passing,  and  used  clear  distilled  water,  which 

sufliciently  absorbs  the  red  and  ultra-red  burn- 


ing rays.  Lenses  of  clear  quartz-cr^tal  were 
substitQled  for  those  of  glass,  it  bang  found 
that  they  are  better  heat-filters  and  alio* 


chemical  rays  to  pass  almost  unimpaired.  As 
sunlight  could  not  be  depended  upon  for  regtt- 
jar  and  systematic  trea1«ient,  Finsen  turned  to 
the  electric  light 

The  Finsen  apparatus  as  now  constructed 
consists  of  an  arc-lamp,  of  from  40  to  80  am- 
peres and  one  or  more  telescopic  tubes  of  brass 
for  concentration  and  focusing.  Eadi  tube 
closed  is  three  feet  four  imdies  tong  and  can  be 
extended  10  inches.  The  head-i»ece  of  the  tube 
has  (wo  platio-convex  lenses  of  quartz-crystal, 
one  with  the  convexity  toward  the  light,  the 
other  with  the  plane  surface  in  contact  with 
the  plane  surface  of  the  first  lens.  Toward 
the  lower  end  of  the  tube  there  is  a  chamber  for 
distilled  water,  designed  to  diminish  the  heat- 
rays  not  eliminated  by  the  crystal  lenses.  The 
light-rays,  emerging  from  this  bath,  are  con- 
centrated by  another  quartz-crystal  plano-con- 
vex tens  at  the  distal  end  of  the  tube  upon  the 
surface  to  be  treated,  the  convex  surface  of 
the  lens  being  toward  the  patient.  To  enable 
the  rays  to  penetrate  the  surface  more  deeply 
by  squeezing  out  the  blood  a  compressor  may  be 
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used,  consisting  of  two  quartz-crystal  lenses, 
one  plane,  the  other  convex,  with  a  chamber 
between  having  an  inlet  and  outlet,  through 
which  water  can  be  kept  continuously  flowing 

still  further  to  cool  the  rays.  This  compresaor 
is  either  held  in  place  by  an  attendant  or  tied 
on.  An  improventent  l^  Hopkins  of  Brooklyn 
admits  of  the  adjustment  of  Uie  tube  on  a  stand 
to  suit  the  case  to  be  treated,  as  in  uterine 


The  objection  to  the  Finsen  apparatus  are 
the  cost,  the  UGually  frequent  and  tedious  treat- 
ment necessary  —  one  hour  a  day  for  months — 
and  the  effects  sometimes  produced  on  the  eyes. 
It  has  mainly  been  used  in  cases  of  lupus  vut' 
garis,  and  lupus  erytkematoiaf  birlh^marks, 
acne,  and  rodent  ulcer.  Dr.  Rolher  of  Switzer* 
land  has  had  great  success  in  employing  the 
sun's  rays  for  the  open  air  treatment  of  tuber- 
culous joint  affections  in  children. 

Though  Flnsen's  discovery  may  not  do  all 
that  has  been  claimed  for  it,  it  marks  a  great 
advance,  especially  in  the  cure  of  lupus.  Out 
of  456  cases  treated  by  Finsen.  130  were  cured; 
the  disorder  had  not  recurrea  in  from  one  to 
five  years.  Cases  of  abdominal  malignant  can- 
cer have  been  successfully  treated  in  this  coun- 
try.  It  is  claimed  by  onginators  of  improved 
apparatus  that  as  much  can  Be  done  therewith 
for  lupus  in  20  minutes  as  Finsen  effected  in 
.an  hour  or  more,  that  only  30  amperes,  instead 
of  80  are  necessary  and  that  one  application  in 
several  days  is  sufficient. 

The  Uinim  light,  suggested  by  Minim  of 
Saint  Petersburg,  which  is  an  ordinary  incaiir 
descent  light,  covered  by  a.  bulb  of  natural 
blue  glass,  with  a  reflector,  has  proved  valua- 
ble in  the  treatment  of  various  forms  of  ulcers, 
in  alopecia  areata,  in  contusions  and  in  other 
acute  injuries.  Minim  also  offers  tliis  Ught  as 
a  substitute  for  the  Finsen  light  in  lupus. 

Doctor  Hopkins  of  Brooklyn  claims  the 
treatment  by  the  light  of  the  Hopkins  lamp  is 
a  cure  for  pulmonary  tuberculosis  in  the  first 
stage,  as  well  as  for  many  cases  in  the  second 
stage  and  that  it  has  been  of  great  comfort  and 
has  prolonged  life  in  a  number  of  instances  in 
the  third  stage  of  the  disease.  The  lamp  con- 
sists of  a  50-ampere  searchUght  in  a  brass  cyhn- 
der,  with  a  French  condensing-lens,  18  inches  in 
diameter.  It  focuses  at  a  distance  of  about  12 
feet  The  light  passes  through  a  sectional 
screen  of  blue  glass,  two  feet  square,  to  cut  out 
the  heat-rays  and  impinges  upon  the  chest  of 
the  padenL  Half-hour  exposures  to  this  light 
are  found  to  be  sufficient 

The  German  Light-Bath  is  used  for  treating 
the  naked  bodv  by  concentrated  Ught  It  con- 
sists of  a  coudi  in  a  cabinet  or  sheet  enclosure, 
with  two  or  more  lamps  within  it  comprising. 
from  40  to  80  amperes.  This  bath  of  tight  hai 
proved  efficacious  in  malnutrition,  marasmus, 
and  various  forms  of  debility  and  In  neuras- 
thenia and  other  neurotic  affections. 

The  mercury  vapor  lamp  of  Kronmaycr,  in 
which  the  rays  are  passed  through  a  window 
of  rock  crystal,  the  crystal  not  filtering  out  the 
ultra-violet  rays  has  made  it  possible  to  pro- 
ject intense  radiations  and  so  produce  very 
violent  reactions  from  short  exposures.  By 
careful  management  it  is  possible  thus  to  re- 
move angioma,  rosacea,  patches  of  lupus,  etc 
In  carbuncles,  radiant  lisht  and  heat  may  be 
employed  alone  to  abort  tne  condition  if  applied 


in  the  early  stages  and  for  long  periods.  Li;^t 
has  proved  effective  also  in  tuberculosis,  peri- 
tonitis and  other  tuberculous  conditions. 
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PHOTOTOPOGRAPHBR.       See     Stni- 

VEYINC. 

PHOTOTROPISH,  same  as  beliotropism 

Cq.V.). 

FHRANZA,  fran'ia,  or  PHRANZBS, 
fran'zas,  George,  Byzantine  historian:  b.  1401; 
d.  about  1477.  He  was  chamberlain  of  Manuel 
II  (Paheologus)  and  was  a  warrior  and  diplo- 
mat in  the  service  of  Constantine  XJII,  whose 
life  he  saved  in  the  siege  of  Patras  (M29). 
After  the  capture  of  Constantinople  by  Moham- 
med II  (1453)  he  escaped  to  Corfu  and  retiring 
to  a  monastery,  wrote  his  interesting  and  reli- 
able 'Chronicon'  or  Byzantine  history,  cover- 
ing the  period  from  1259  to  1477  and  the  chief 
authority  for  the  author's  own  time.  There 
are  cdiUons  by  Alter  (1796)  and  Bekker  (with 
Latin  translation  1838). 

PHRASB.  in  music,  a  short  division  of  a 
composition,  in  compound  time  sometimes  con- 
tained within  one  measure,  but  usually  consist- 
ing of  two  or  more  measures,  closing  with  a 
half-cadence  or  a  cadence.  Two  united  phrases 
ending  in  a  cadence  form  a  section,  and  two 
sections,  the  first  iterminating  with  the  dominant, 
and  the  second  with  the  tonic  harmony,  consti- 
tute a  perfect  musical  idea.  The  musical  phrase 
is  analo^us  to  the  literary  sentence ;  thein 
proper  inteirretation  and  rendition,  termed 
•phrasing,*  into  which  the  due  elements  of 
accent  and  rhythm  enter,  is  one  of  the  distin- 
guishing characteristics  of  the  art  of  the  vocal- 
ist or  instrumentalist,  without  which  any  musi- 
cal performance  is  merely  mechanical.  The 
term  phrase  is  applied  also  to  any  short  pas- 
sage performed  without  ■break,  and  the  irregular 
phrase  qualifies  a  passage  with  any  unusual 
number  of  measures. 

PHRENOLOGY  (Greek,  phrm.  mind; 
logos,  discourse),  the  science  which  teaches 
tha4  there  exists  a  relation  between  the  several 
faculties  of  the  mind  and  particular  re^ons  of 
the  brain,  and  that  these  are  the  organs  of 
those  faculties ;  in  accordance  with  this  theory 
phrenologists  chart  the  cranium  of  man  in  sec- 
tions, each  section  being  taken  to  represent  the 
seat  in  the  brain  .of  some  definite  faculty  or 
mental  or  moral  dispositiofu  That  the  brain 
as  a  whole  is  the  organ  of  mind  we  should  in- 
cline to  regard  as  an  instinctive  judgment  were 
it  not  thait  some  of  the  most  highly  ^fted 
races,  as  the  Hebrews,  the  Egyptiani.  nay  even 
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ihe  Hellenes,  as  is  proved  by  their  vocabulsries 
and  their  literature,  recognized  various  (Hrgans 
and  viscera  as  the  seats  of  the  intellective  and 
of  the  emotional  faculties;  the  heart  for  ex- 
ample, was  for  the  primitive  Romans  the  seat  of 
understanding,  of  wisdom,  as  also  for  (he 
Egyptians,  the  Hebrews,  the  Greeks ;  but  at  the 
same  time  it  was  for  them  the  orgqn  of  feeling 
and  emotion.  But  Pythagoras  (6th  century 
B,c.)  held  the  brain  to  be  Ae  seat  and  organ  of 
understanding;  yet  Aristotle,  200  years  later, 
tau^t  that  the  heart  is  the  master  organ  of 
life  and  inelligence,  and  that  the  brain  is  a  cold, 
inert,  bloodless  organ,  the  sole  f miction  of 
which  is  to  temper  the  heart's  excessive  heaL 
But  for  Plato  the  heart  was  the  chief  organ  of 
inteUect,  and  the  great  naturalists,  anatomists, 
and  physicians  who  lived  later  adhert.d  to 
Pythagoras'  view  despite  the  very  hidi  anlhority 
of  the  Stagirite.  Even  in  the  Middle  Ages 
when  Aristotle's  authority  was  supreme,  the 
scholastic  philosophers  rejected  his  doctrine  on 
this  point,  and  Albertus  Magnus,  in  the  13 th 
century,  and  very  many  other  philosophers  and 
naturalists  after  hitHj  divined  a  localization  of 
faculues  in  the  bram.  Albertus  saw  in  the 
anterior  region  the  scat  of  judgment  or 
ratiocitiation,  in  the  medial,  that  of  imagination, 
and  in  the  posterior  region  the  seat  of  the  mem- 
ot^;  and  his  successors  in  a  similar  way  dis- 
Inbuted  the  seats  of  the  several  faculties  of  the 
soul  in  the  different  regions  of  the  brain. 
Hence.  Francis  Joseph  Gall,  though  justly  ac- 
counted the  founder  of  modem  phrenology, 
did  but  revive  the  ancient  know4ed^e  and  oe- 
Tclop  it  further.  He  expounded  his  views  on 
the  subject  in  lectures  at  Vienna  in  1796  and 
later,  but  in  18Q2  was  compelled  to  discontinue 
them  by  order  of  the  Austrian  government 
prompted  by  the  ecclesiastical  authorities.  Gall- 
bad  already  attached  to  himself  a  gifted  pupil 
and  efficient  coadjutor  in  the  person  of  John 
Caspar  Spurxheim,  and  the  pair  pursued  their 
investigations  in  concert  and  delivered  lectures 
on  phrenology  throughout  France  and  Great 
Britain.  In  both  countries  they  gained  enthu- 
siastic disciples  not  only  among  the  less  e<hi- 
cated  class  hut  among  the  learned  also  —  such 
men  as  Sir  George  Mackenzie,  Archbishop 
Whately,  Laycock,  Macnish,  Andrew  Combe: 
the  last  named  was  universally  recognized  as 
the  ablest  expositor  of  the  doctrine  in  Great 
Britain,  and  its  indefatigable  propagandist. 
Phrenological  sodeties  sprang  up  everywhere  in 
En^and  and  the  United  States,  and  the  prin- 
ciples of  the  science  were  propounded  and  de- 
fended in  a  number  of  penodicals,  British  and 
American,  the  first  both  in  point  of  lime  and  in 
authority  being  the  British  Phrenoiogical  Jour- 
nal, piAlisbed  in  Edinburgh  and  edited  by  Dr. 
Coiid>e  till  his  death  in  the  United  States,  1847. 
The  popular  interest  in  phrenology  which  for 
30  years  or  more  was  at  fever  heat  languished 
and  died  away  till  now  phrenological  societies 
are  heard  of  no  more  and  phrenology  for  years 
bad  but  one  represenutive  in  the  periodical 
prew  of  the  United  States.  Fowler  and  Wells 
of  New  York  were  the  last  publishers  to  take 
an  active  interest  in  the  science,  and  Nelson  A. 
Sizer  was  the  last  of  active  phrenologists. 

Phrenology,  as  finally  developed,  is  the  work 
rather  of  Spurzheim  and  of  Combe  than  of  its 
first  foimder.  Gall.  Gall  located  27  special 
facnities  out  of  the  35  usually  recognized;  bat 


to  Spunhtim  is  due  the  credit  of  having  sys- 
tematiied  and  justified  Gall's  data  and  ot  hav- 
ing enriched  the  science  with  important  dis- 
coveries. Not  the  least  of  Dr.  Spurzheim's 
merits  is  the  improvement  made  by  nim  in  the 
nomenclature  of  the  science:  for  example,  when 
what  in  Gall's  scheme  is  called  murder,  Spurz-' 
heim  calls  destmclwtness,  a  term  which  is  more 
comprehensive  as  well  as  more  exact:  or  when 
of  Gall's  two  terms  vetteration  and  feligion- 
Spuriheim  retains  only  the  first,  in  which  tbe 
second  is  comprised.  The  27  faculties  identified 
by  GaB  are  t^  Gall  himself  named  and  num- 
bered as  follows:  1,  veneration;  2,  love  of  off- 
spring; 3,  friendship;  4,  courage,  self-defense; 
S,  murder;  6,  cunning;  7,  the  sentiment  of 
property;  8,  pride,  self-esteem,  haughtiness;  9, 
vanity,  ambition;  10,  cautiousness;  11,  memoiy 
of  things,  educabihty;  12,  local  memory;  13, 
the  memory  for  persons;  14,  memory  for 
words;  15,  memory  for  languages;  16,  colors; 
17,  music;  18,  nmnber;  19,  aptitude  for  draw- 
ing conclusions;  22,  wit;  23,  poetry;  24,  good 
nature;  25,  mimtcry;  26,  religion:  27,  firmness 
of  character.  (The  numerical  figures  do  not 
apply  to   Spurzheim's  phrenolo^cal  chart). 

Spurzheim  classified^  these  faculties,  propen- 
^ties  and  other  characters  as  follows: 

SpcniZH  mil's    Classitication    and    Localiza- 
tions. 
Spurzhdm  recognizes  two  great  classes  of 
human  faculties,  namely: 
I.  Feelings,  divided  into : 

1.  Propensities,  or  pretGspositions  only  to 

certain  kinds  of^acts. 

2.  Sentimenis,   or  impulses  which  prompt 

to  emotion  as  well  as  to  action,  and 

these  are  either 
a.  Lower,  common  to  man  and  lower 

animals ;  or 
6.  Higher,  peculiar  to  man. 
IL  Intellective  faculties: 

1,  Perceptive    faculties. 

2.  Reflective  faculties. 

PBOPENSITIES. 

1,  Amativeness.  2.  Philoprogenitiveness.  3. 
Concent  rati  veness.  4,  Adhesiveness.  5.  Conriiat' 
iveness.  6.  Destructi veness.  6a.  Alimentivc- 
ness.     7.  Secreti veness.    8,  Acquisitiveneu.    9, 

Construe  ti  veness. 

sentiments:  Lownt. 


SENTIIIENTS;    HtCRER. 

13.  Benevolence.  14.  Veneration.  IS,  Con- 
scientiousness. 16.  Firmness.  17.  Hopefulness.' 
la  Wonder.  19.  Ideality.  20.  Wit.  21.  Imita- 
tion. 

PEKEPnVE    FACtTLTlES. 

22.  Individuality.  23.  Form.  24.  Size.  25. 
Weight.  26.  Color.  27.  Locality.  28.  Number. 
29.  Order.  30.  Eventuality.  31.  'Time.  32.  Tune. 
33.  Language. 

KDLECnvs  FACULTIES. 

34.  Comparison.    35.  Casualty. 

Phrenology  was  popular  during  Hie  middle  of 
the  19th  centui^,  but  suffered  from  the  lack  of 
true  science  displayed  by  many  of  its  advo- 
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ottes,  wbo  ftssamed  altogether  too  mneb  for  ii, 
and  made  money  out  of  it  by  charting  heads  of 
those  interested  at  from  50  cents  (o  $S  per  chart 
The  most  necessary  thing  for  a  professor  of 
(Penology  was  a  happy  faculty  of  flattering 
everybody,  and  the  more  they  flattered  the  more 
people  paid  to  have  their  heads  charted,  to  set 
icformHiton  as  to  their  characteristics.  A  few 
men  of  large  perceptioa,  like  the  late  Nelson  A. 
Sizer,  gave  value  for  the  examinations  they 
nude,  tint  they  appear  to  have  used  phys- 
iogoomy  to  assist  tnem,  and  to  have  been  also 
very  shrewd  observers,  discovering  characteris- 
tics in  h^f  a  dozen  ways,  besides  examining 
the  skulls  of  their  subjects.  Another  blow  was 
given  phrenologj^  as  anatomy  advanced.  The 
study  of  the  brain  functions  on  the  dissecting 
table  did  not  carry  out  all  the  assumptions  of 
the  phrenologists;  the  colleges  refused  to  teach 
it  as  a  science,  and  it  gradually  fell  into 
desuetude.  Yet  there  seems  to  have  been  a 
mistaken  haste  in  condemning  phrenology. 
Like  chiropractic  science, —  which  was  de- 
veloped ^  non- scientific  men,  until  the 
scientific  had  to  take  it  up  and  acknowle<^e  its 
many  virtues  —  phrenoloey  contains  truths 
that  should  not  be  overlodied.  Herbert  Spen- 
cer emphasises  these :  "No  physiologist  can  long 
reject  the  conviction  that  tufterent  i>arts  of  the 
cerArum  subserve  different  kinds  of  mental  ac- 
tion. Localization  of  function  is  the  law  of  all 
organization;  separateness  of  duty  is  univer- 
sally accompanied  with  separateness  of  struc' 
ture,  and  it  would  be  marvelous  were  an  ex- 
cepuon  lo  exist  in  .he  cerebral  hemispheres. 
,  .  .  ThesemoreorkssdistinakinJsof  psy- 
chical activity  must  be  carried  on  in  more  or 
less  distinct  parts  of  the  cerebral  hemisphere." 
Dr.  Bernhard  Hollander  investigated  the  sub- 
ject at  great  length,  and  endeavored  to  find 
proof  in  hospital  records,  finally  giving  his 
attention  mainly  to  cases  of  mental  disease  and 
injury,  and  the  effects  on  the  areas  of  the  brain. 
After  an  examination  of  hundreds  of  cases, 
which  he  cites  in  his  book,  'The  Mental  Func- 
tions of  the  Brain,'  he  concludes:  *(1)  Melan- 
cholia is  especially  associated  with  injury  or 
disease  of  the  parietal  lobe  of  the  brain.  (2) 
Mania  furiosa  is  especially  associated  with  in- 
jury or  diseases  of  the  central  portion  of  the 
temporal  lobe.  (3)  Mania  with  suspicions  and 
delusions  of  persecution  is  especially  associated 
with  injury  and  disease  of  the  posterior  por- 
tion of  the  temporal'  lobe.*  Dr.  Hollander  dep- 
recates the  false  notion  of  "bumps"  and  *de' 
prcssions^  of  the  skull  as  indications  of  facut' 
ties,  while  claiming  that  the  general  -develop- 
ment of  certain  areas  is  evidence  of  certain 
characteristics;  and  this  is  borne  out  by  com- 
mon observation.  No  one  of  any  fair  degree 
of  observation  on  being  shown  the  portraits  of 
the  philosopher  Emerson,  the  prizefighter  John 
L.  Sullivan,  and  the  capitalist  Andrew  Carnegie 
could  fail  lo  decide  at  once  which  was  which. 
Priiefi^ters  have  big  ifcick  strong  back-heads; 
unselfish  philosophers  have  small  4)ack-heads, 
but  very  high  heads ;  while  accumulating  busi- 
ness men  have  broad  faces,  and  usually  heads 
long  from  front  to  rear,  rather  than  long  in 
hci^t.  Some  men  have  a  special  ability  for 
judging  of  the  character  of  men  applying  for 
ettMoytaeai,  and  putting  the  right  men  in  the 
right  places  —  they  are  natural  phrenologists; 
but  it  must  he  admitted  that  they  use  other 


means  dian  examining  the  heads  of  applicants. 
Phrenology  was  disowned  by  science  because 
too  much  was  claimed  for  it,  and  too  much  ex- 
pected. Like  physiognomy  (q.v.)  it  is  a 
valuable  aid  to  estimating  character. 

Biblioenphy.— Gall  and  Spuriheim,  'Anat- 
omic et  Pfaysiokjgie  du  Systeme  Nerveux' 
<ISI0-19)  ;  Gall,  'Des  Dispositions  Inn£es  de 
I'Amc  et  de  I'Esprit'  C1812);  Sewall,  <An  Ex- 
amination  of  Phrenotogv'  (1837);  Fowler, 
•Phrenology  and  Physiology'  (1844);  Wundt, 
W.,  'Grundziigc  der  Physiologischen  Psy- 
chol(«ic>  (Leipzig  1888) ;  Donaldson.  'The 
Growth  of  the  Brain>  (1898);  Barker.  'The 
Nervous  System'  (1899);  HoHander,  <The 
Mental  Functions  of  the  firain>  (1901) ; 
'Scientific  Phrenology'  (1902),  and  the  files  of 
the  Phrenological  Journal. 

PHRIXUS,  phrDt'siis,  in  Greek  mythology, 
the  son  of  Athamas  and  Nephele,  and  the 
brother  of  Helle.  When  about  to  be  sacrificed 
to  Zeus,  he  was  rescued  by  his  mother  and 
carried  with  bis  sister  to  Colchis  upon  a  ram 
with  golden  fleece.  Helle  fell  into  the  sea  and 
was  drowned  on  the  way  and  the  waters  where 
it  took  place  were  called  the  Hellespont,  It 
was  the  fleece  of  this  ram,  given  lo  King  .^etes, 
and  kept  by  the  king  in  a  garden  guarded  by  a 
fiery  dragon,  in  search  of  which  Jason  went  in 
the  expedition  of  the  Argonauts. 

PHRYGIA,  frij'i-4,  in  ancitnt  geography, 
a  country  of  Asia  Minor,  occupying  the  central 
plateau  west  of  the  Halys  and  the  interior 
desert,  but  otherwise  very  ill-defined,  since  the 
country  varied  much  at  diflerent  times  and  in 
general  was  an  ethnological  rather  than  a 
geographical  term,  as  it  was  applied  to  the 
district  occupied  by  the  Phryges  or  Phrygians. 
The  region  was  broken  by  snatp  valleys,  was 
extremely  fertile,  especially  on  its  western  slope, 
and  was  rich  in  gold  as  is  evidenced  by  the 
myth  of  its  King  Midas.  He  was  said  to  be 
the  second  king  of  the  country  succeeding  his 
father  Ciordius,  a  common  laborer  who  founded 
the  kingdom,  about  800  B.C.  The  names  of 
Gordius  and  Midas  are  frequently  repeated  in 
the  list  of  Phrygian  kings,  and  this  account  of 
the  foundation  of  the  kingdom  is  scarcely 
credible.  Indeed  it  seems  that  a  much  earlier 
Phrygian  civilization  spread  over  Lydia,  Cap- 
padocia  and  Lycaonia  as  well  as  Phrygia,  leav- 
ing behind  it  monuments  of  its  peculiar  art  and 
a  road  system  later  utilized  by  the  Persians. 
Intercourse  with  the  Greek  cities  of  Asia  Minor 
seems  to  date  from  the  9th  century  ac.,  and 
with  the  European  Greeks,  through  the  colony 
of  Sinope  (founded  751)  in  the  8th  century. 
Bui  100  years  later  the  Phrygian  kingdom  was 
wiped  out  (680-670  B.C.)  by  the  invasion  of 
the  Cimmerians,  who  seem  to  have  held  the 


of  Lydia  by  Persia,  Persia's  downfall  trans- 
ferred PhrygiA  to  Macedonia,  and  it  became  a 
part  of  Pergamus,  and  in  90  B.C.  was  incor- 
porated into  the  Roman  province  of  Asia. 
Phrygian  slaves  were  highly  prized  among  the 
Greeks,  probably  as  early  as  the  5th  century. 
Ethnologically  the  Phrygians  seem  to  have 
been  closely  related  to  the  Armenians.  Both 
were  of  In  do-Germanic  stock,  as  has  been 
proved  by  recent  studies  on  the  Phrygian  lan- 
guage, which  is  known  to  us  ooly  from  the 
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scanty  remains  of  widely  scattered  inscriptions 
and  a  few  glosses ;  many  of  the  funeral  in- 
scriptions are  in  Greek,  save  for  the  curse  at 
the  end  on  him  who  'disturbs  my  bones,"  which 
was  written  in  Phrygian.  The  language,  like 
Atmenian,  seems  to  be  Iranian  in  its  amnities. 
Inscriptions  in  its  peculiar  alphabet,  the  exact 
value  of  some  signs  which  arc  still  unknown, 
are  found  in  Lemnos  and  in  Egypt.  Some  few 
of  ils  words  agree  almost  exactly  with  the 
Greek,  and  many  loan  words  from  the  Phrygian 
seem  to  be  found  even  in  the  Homeric  dialect 
Most  of  the  sepulchral  inscriptions  alluded  to 
are  found  on  tombs  with  peculiar  conventional 
pattern  of  great  boldness  and  skill  in  deEign, 
the  figures  being  mostly  of  a  heraldic  type 
strangely  suggestive  of  Oriental  rugs.  The  most 
famous  of  these  tombs  are  those  of  the  early 
kings,  including  Midas,  in  the  hills  near  San- 
ganus  —  all  apparently  were  memorials  and  not 
actual  burial  places.  The  Phrygians  seem  to 
have  been  essentially  a  rustic  people,  and  their 
religion  was  a  nature  worship,  in  which  the 
i;reat  divinity  was  Ma  or  Ammas,  the  Great 
Mother,  also  called  Cybele,  which  seems  to  have 
meant  "the  mountain  goddess.*  Her  seats  were 
Dinditnus,  Sipylus  and  Ida,  and  she  was  the 
goddess  of  vegetation  and  of  all  kfe  and  gen- 
eration. Her  cult  passed  to  Greece  in  the  Sth 
century,  and  her  black  stone  image  was  carried 
to  Rome  in  204  B.C.  Closely  associated  with  her 
was  Attis,  again  a  divinity  of  nature's  powers 
of  reproduction. 

Bibliography.— History :  Rams^,  *His- 
lorical  Geography  of  Asia  Minor'  (18*),  'Cities 
and  Bishoprics  of  Phrygia'  (189S-97)  and  'Gties 


n  language  and  inscriptions,  Ramsay,  in  'Jc  _. 
nal  of  Hellenic  Studies'  (1882,  1884),  'joumal 
of  the  Royal  Asiatic  Society'  fl88^,  and 
'Zeitschrift  fur  vergleichende  Sprachforschung' 
(1887) ;  and  on  archology  and  myth  and  re- 
ligion: Perrot  and  Chipiez,  *Histoire  de  I' Art 
dans  I'Antiquite'  (Vols.  Ill  and  IV,  1886,  1890), 
and  Roscher,  'Lexikon  der  giiechischen  und 
romischen  Mythologie,'  s.  w.  Attis,  Kybele, 
Men.  etc.  (18S4  seq). 

PHRYGIAN  CAP,  or  LIBERTY  CAP, 
a  peaked  headdress  worn  by  the  ancient  Phry- 
gians. Such  a  cap  when  placed  upon  the  heads 
of  Greek  and  Roman  slaves  became  a  token 
of  their  freedom.  Hence  it  has  become  a  sym- 
bol of  liberty.  The  Roman  conspirators,  after 
murdering  Oesar,  carried  it  through  the  streets 
on  a  pole  and  it  was  stamped  on  coins.  It  was 
also  connected  with  the  French  Revolution. 
Louis  XVI  was  compelled  to  wear  it  in  1792 
in  order  to  show  his  agreement  with  the  peo- 
ple's desires.  In  the  same  ^ear  it  was  made 
the  tnark  of  a  *patriotJP  It  is  alto  seen  on  the 
head  of  the  Goddess  of  Liberty,  on  some  of 
the  coins  of  the  United  States,  and  has  -been 
adopted  by  some  foreign  comitries,  bang  in- 
scr^d  on  tbar  coats  of  arms. 

PHSYQIAN  LANGUAGE.  See 
Pbrygia. 

PHRTNB,  f rfng,  famous  Greek  courtesan : 
h.  Thespise,  B<eolia,  in  the  4th  century  b,c. 
She  was  named  Mnesarete,  but  on  her  coming 
to  Athens,  where  she  became  a  flute  player  and 
later  a  hetxra,  was  called  Phiyne  (literally 
■load»)    'because    of    her    complexion."     She 


grew  rich  in  ber  profession  and  became  the 
mistress  of  the  sculptor  Praxiteles,  who  modeled 
after  her  his  statues  of  Aphrodite  and  made 
two  portrait  statues  of  ber.  Many  stories  of 
her  are  told,  the  most  famous  being  that  of  her 
promise  to  rebuild  from  her  own  purse  the  city 
of  Thebes  on  the  condition  that  the  city  shotild 
be  inscribed  •Destroyed  by  Alexander;  rebuilt 
by  Phryne"  —  an  offer  which  was  declined. 
Quintilian  is  the  first  authority  for  the  stoiy  of 
her   trial  before   the  Areopagus,   in  whidi  her 


shoulder,  showing  the  judges  a  beauty  s 

feet  as  to  force  them  to  declare  her  ini_ 

During  an  Elcusinian  festival,  another  story 
relates  that  she  aM)eared  in  the  sea  bathing  in 
full  view  of  the  pilgrims,  a  theme  taken  by  the 
painter  Apelles  for  his  picture  of  Aphrodite 
Anadyomene  (that  is,  'rising  from  the  sea- 
foam*).  In  later  art  Phryne  figures  in  a  fa- 
mous fresco  at  Pompeii,  and  in  Oie  painting  of 
Gerome  (1861),  and  in  the  statue  by  Pradier. 

PHRYNICHUS,  frin'I-fciis,  early  Greek 
trsgic  poet.  He  was  an  Athenian,  won  his  first 
tragic  victory  in  511  B.C,  and  was  writing  in 
476   B.C.,   at   which   time   his    'PhtEfiiasgE*    was 

E resented  with  much  pom^  by  Themistocles. 
esides  the  'PhcEuissx,'  which  was  imitated  by 
.^chylus  in  the  *PersK,*  Phrynichus  wrote 
several  works,  the  titles  of  nine  others  having 
been  preserved.  His  'Capture  of  Miletus,' 
Herodotus  says,  was  the  cause  of  bis  being 
fined  for  thus  employing  a  national  calamity, 
and  of  a  law  against  tragedies  of  political  con- 
tent. Phrytiichus  is  said  to  have  been  the  orig- 
inator of  several  improvements  in  the  drama. 

PHTHA,  tha.    See  Ptah. 

PHTHIOTIS,  thl-o'lTs,  the  southernmost 
of  the  tetrads  of  ancient  Thcssaly  and  now 
forming,  with  Phocis,  a  nomos,  or  govern- 
mental division  of  the  Greek  kingdom.  The 
ancient  district,  famed  as  the  home  of  Achilles, 
included  the  re^on  about  the  Othrys  range  be- 
tween the  valley  of  the  Sperchius  and  the  great 
plain  of  Thcssaly.  The  present  division,  which 
before  1899  formed  a  noraos  together  with 
Phocis  (q.v.),  has  now  been  separated;  its  area 
is  about  1,800  square  miles;  pop.  about  73/XIO. 
Capital  city  Lamia. 

PHTHISIS,  thesis.     See  Comsumption. 

PHYCOCYANIN,  fi-ko-sfq-nln,  PHY- 
COERYTHRIN,  PHYCOPHffilN,  pig- 
ments coloring  the  blue-green,  red  and  brown 
seaweeds  respectively.    See  Alcjr. 

PHYCOLOGY,  that  department  of  bot- 
any which  treats  of  the  algae  or  seaweeds. 

PHYC0MYCETE8,  PHYCOPHYTES. 
See  FuNc.i. 

PHYPE,  flf,  William  Henry  Plokney, 
American  author;  b.  New  York,  13  Tune  1855; 
d.  7  March  1915.  He  received  his  education  at 
Columbia  College  and  devoted  himself  to  a 
study  of  spelling  and  pronunciation,  on  which 
subject  he  wrote  'The  School  Pronouncer ; 
How  Should  I  Pronounce?'  'Seven  Thousand 
Words  Often  Mispronounced,'  subsequently  re- 
vised to  include  10,000  words;  again  in  1908, 
12,000  words,  and  in  1914,  18,000  words.  He 
was  also  the  author  of  'Napoleon,  the  Return 
from  Saint  Helena'   (1908). 
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PHYl-ACTERY  —  PHYLLOXERA 


PHYLACTERY  (Gr.  <t«ia>^^p^,  a  re- 
ceptacle for  safe-keeping.    The  Hebrew  word 

means  "frontlet")  ;  a  sort  of  small  box  contain- 
ing four  passages  from  the  Pentateuch,  namclj;, 
Exodus  xtii,  1-10,  11-16,  Deuteronomy  iv,  4-9,  xi, 
13-21.  The  phylactery  or  tephillah  was  a  small 
leather  case  fastened  to  a  band,  and  each  male 
Jew  of  13  years  of  age  and  upward  wears  two 
of  ihem  at  morning  and  evening  prayer.  One 
is  bound  round  the  head  in  such  a  way  that  the 
case  comes  between  the  eyebrows.  In  this  case 
are  four  compartments,  each  containing  a  strip 
of  parchment  with  one  of  the  four  passages 
above  mentioned.    The  other  band  with  a  simple 

fihylactery  is  fastened  round  the  left  arm,  the 
ittle  case  being  turned  toward  the  heart.  The 
practice  of  wearing  these  lephiUin  was  devel- 
oped out  of  the  commands  in  Exodus  xiii,  9 
and  16,  and  Deuteronomy  vi,  8,  and  in  its  pres- 
ent form  dates  from  about  the  1st  century 
before  the  Christian  era.  In  Matthew  xxiii,  5, 
Jesus  condemns  the  Pharisees  for  making  broad 
iheir  phylacteries.  The  name  phylactery,  from 
a  Greek  word  meaning  *to  guard,'  refers  to 
their   use  as   amulets    for   protection    against 

PHYLJE,  fi'le,  in  Greek  history,  the  sev- 
eral tribes  of  a  city  or  nation,  each  composed  of 
men  who  traced  uieir  descent  to  a  sincle  com- 
mon ancestor.  The  lonians  were  made  up  of 
four  such  tribes  which  settled  themselves  in 
Attica,  namely  the  Geleones,  the  Hopletes,  the 
Agikores  and  the  Argades.  They  were  the 
foundation  of  the  Athenian  state  and  were  di- 
vided into  three  phratries.  Solon  recognized 
these  four  Old  Ionic  tribes.  Cleisthenes  organ- 
ized them  into  10  tribes  which  he  called  after 
Old  Ionian  heroes ;  and  these  were  again  divided 
into  demes.  In  307  b.C  two  new  tribes  were 
added,  and  these  in  honor  of  Demetrius  and  his 
father  Antigonus  were  named  Demetrias  and 
Antigonis.  A  I3lh  Hadrianis  was  added  in 
honor  of  the  emperor  Hadrian  (123  a.o.).  The 
Dorians  had  three  tribes,  the  Hjrlles,  Dymanes 
and  Pamphyles,  forming  the  main  body  of  the 
state,  and  in  Sparta  were  divided  into  10  Obes. 

PHYLARCHUS,  fi-larlriis,  Greek  histo- 
rian, who  flourished  about  215  B.C.  He  was, 
according  to  some,  an  Athenian,  according  to 
others  an  Egyptian.  He  wrote  2S  books  of 
'laTopiaT  ('Histories'),  a  worir  ^iparcntly  con- 
taining accounts  of  not  ooly  Greec;  and  Mace- 
donia, but  also  Egypt  and  other  contemporary 
slates.  It  covered  the  period  from  the  invasion 
of  the  Peloponnesus  by  Pyrrhus  to  the  death  of 
King  Cleomenes  of  Sparta.  Poly  bins  and 
Plutarch  attack  his  credibiKty,  yet  Plutarch 
made  extensive  tlse  of  Phylardius  work  in  his 
own  Jives  of  Cleomenes  and  Aratus.  Only  a 
few  fragments  remain. 

PHYLLIS,  fills,  M  Greek  myth,  a  dan^h- 
ter  of  Sithon,  king  of  Thrace,  wbo  fron  grief 
at  the  absence  of  her  beloved  Demophon  took 
her  own  life,  and  was  changed  into  a  leafless 
almond  tree.  When  DemoiMion  returned  and 
flung  his  arms  around  the  tree  it  burst  into  full 
leaf. 

PHYLLITE,  (1)  a  mineral  related  to  or  a 
variety  of  ottrelite,  found  as  micaceous  scales  in 
the  mica  schist  of  various  parts  of  Massa- 
chusetts and  Rhode  Island.  Hardness  six  to 
seven;  color  greenish-gray  to  black.     In  com- 


position a  hydrated  silicate  of  ii  . 
and  manganese.  (2)  A  finely  crystalline  meta- 
morphic  rock  which  is  a  Cine-grained  mica  schist 
and  may  be  considered  a  transition  type  between 
an  ordinary  mica  schist  and  a  slate. 

PHYLLIUM.    See  Leaf-insect. 

PHYLLOCARIIDA.  a  name  ffttn  by  Padc- 
ard  to  the  group  of  crustaceans  called  Ltpto- 
straca  by  other  authors.  But  a  single  genus 
{Nebalia)  is  known,  a  small  shrimp-tike  form 
occurring  in  seas  of  moderate  depth.  The  group 
is  characterised  by  having  a  bivalve  carapace, 
21  body-segments,  of  which  eight  are  in  the 
abdomen,  and  leaf-like  thoracic  feet  resembling 
those  of  the  Phyliopoda. 

PHYLLOPODA,  th«  most  primitive 
group  of  existing  xrustacea.  The  name  refers 
to  the  feet,  which  are  broad  leaflike  structures, 
the  thoracic  appendages  being  unjointed,  while 


between  very  wide  hmils,  those  of  the  abdomen 
being  without  appendages.  In  all  except  the 
Branchipida,  a  carapace  is  developed,  cither  as 
a  broad  oval  plate  covering  the  thorax,  or  as  a 
bivalve  shell  closed  by  adductor  muscles  like  a 
clam  


the  species  being  inhabitants  oE  fresh  water 
(see  APt;s)  ;  and  the  Cladocera  in  which 
the  segments  number  less  than  a  dozen,  the 
species  being  some  inhabitants  of  fresh  water, 
others  of  the  sea.  Most  of  the  fresh-water 
species  are  normally  parthenogenetic  (see 
Parthenoceresis),  the  males  appearing  only 
at  rare  intervals;  indeed  the  males  of  some 
species  are  unknown.  Many  are  inhabitants  of 
pools  which  dry  up  in  hot  weather:  and  it  has 
been  found  that  with  some  species  the  eggs 
need  to  be  dried  before  they  will  develop. 
Many  species  lay  two  kinds  of  eggs,  thin-shelled 
summer  eggs  and  thicker- shelled  winter  ^gs. 
In  the  Cladocera  the  dorsal  part  of  the  cara- 
pace serves  as  a  brood-pouch,  the  eggs  here 


specie^  of  Aritmia  are  remarkable  fro__  .... 
fact  that  they  live  in  salt  springs  and  lakes,  or 
in  tubs  and  vats  filled  with  brine,  but  are  un- 
known in  the  sea  or  in  fresh  waters.  (See 
Brine  Shbimp),  Consult  Packard,  A,  S., 
'North  American  Phyllopod  Crustacea'  (Wash- 
ington 1883)  ;  id.,  'Text-book  of  Zoology>  (11th 
etf,  New  York  1904), 

PHYLLOTAXIS,  in  botany,  the  arrange- 
ment of  leaves  on  a  stem,  three  common  posi- 
tions being  opposite,  alternate  and  veriidllate. 
See  Leaves. 

PHYLLOXERA,  or  VINE-PEST,  an 
American  aphiet  (Phylloxera  vastatria),  de- 
structive to  grapevines.  It  has  four  forms ; 
sexual,  leaf-gall,  root  and  winged.  The  sexual 
female  lays  an  egg  upon  the  vines  during  the 
autumn.  About  the  time  the  buds  open,  the 
larva  hatched  from  this  egg  forms  a  gall  upon' 
the  upper  surface  of  a  leaf  and  in  aemit  two 
weeks  commences  egg-laying,  soon  producing 
from  500  Jo  600  eggs  within  the  gall  it  Las  made. 
The  young  which  appear  in  about  a  week  dis- 

fiersc  to  other  parts  of  the  vine  and  form  galls 
ike  the  first.  During  the  summer  six  or  more 
generations  are  produced  and  the  leaves  may 
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be  comidetely  covered  with  galls.  The  last 
brood  produced  before  cold  weather  mig rales  to 
the  roots  where  the  insects  hibernate  until 
spring.  During  the  growing  season  of  the 
second  year  several  generatioas  of  wingless 
females  are  produced  upon  the  rootlets  which 
swell  more  or  less  at  the  points  of  attack.  In 
early  autumn  these  root  forms  may  produce 
winged  females,  which  fiy  to  the  vines  and  lay 
eggs  to  continue  the  life-cycle.  Often,' however, 
no  winged  forms  may  he  produced  for  several 
years,  Vbt  root  forms  being  capable  of  continued 
reproduction  under  favorable  conditions.  Flight 
b  not  the  only  means  the  insect  has  ^or  *s- 
tributton ;  it  may  be  carried  by  vines  trans- 
planted from  infested  vineyards 
by  birds  and 


J  whose  bodies  the  leaf 


';  and  through  the  crawling  of  the 
form  through  cracks  in  the  earth. 

Though  the  insect  is  an  American  species,  it 
has  done  litlile  damage  npon  American  varieties, 
since  these  are  more  resistant,  probably  because 
of  the  thicker  bark  of  their  roots  and  their 
robust  habit  of  growth.  But  upon  the  Euro- 
pean varieties  of  yitis  vinifera  the  root-form 
is  especially  troublesome.  It  was  introduced 
into  France  upon  American  vines  about  1859, 
and  not  only  in  France  but  throughout  the 
grape-growing  sections  of  Europe  it  (luickly 
spreaa  and  thd  enormous  damage.  It  is  now 
taiown  in  nearly  ail  grape-growing  countries  of 
the  world.  It  is  believed  to  be  responsible  for 
the  failures  of  European  varieties  in  America 
where,  however,  it  was  unknown  at  first  ex- 
cept in  the  Roclty  Mountain  region,  and  then, 
somewhat  later,  in  California  t:^n  European 
vines.  Since  the  root  form,  which  is  seldom 
seen,  is  the  destructive  form  methods  for  com- 
bating it  were  rarely  satisfactory.  The  most 
frequently^  tried  were  probably  bisulphide  o£ 
carbon  injected  into  the  soil  and  fiooding  the 
ground.  The  one  preventive  remedy  now  prac- 
tised is  the  grafting  of  the  European  varieties 
upon  the  roots  of  American  varieties,  especially 
those  derived  from  Vilis  labrusca.  v.  tzilivalis, 
and  V.  riparia.  Since  this  discovery  was  made, 
experiments  have  been  made  in  the  growing 
of  European  varieties  in  America,  the  vines 
having  American  roots,  the  object  being  to 
discover  the  cause  of  previous  failure  of  the 
European  varieties.  Consult  Marlatt,  'Frinci- 
nal  Insect  Enemies  of  the  Gr^e>  (United 
States  Department  of  Agriculture,  Farmers' 
Bulletin,  No.  70;  Washington  1898).  See  Grape 
Ihsect-fests. 

PHYLOGENY,  the  development  or  evolu- 
tionary history  of  an  animal  grmip  considered 
as  a  whole.  This  branch  of  knowledge  is  based 
on  the  study  of  embryology  of  animals  and  the 
facts  thus  Drought  to  tight,  which  are  supple- 
mented tn*  the  study  of  paleontology.  See  Evo- 
lution; FALI0NT0U>Glf. 

PHYSA.    See  PoND-SNAit. 

PHY8AX.XA.  See  PincruGuesB  Man-op- 
Wab. 

PHYSIC-HUT,  or  CURCAS,  the  seed  of 


and  used  in  medicine  tmder  the  name  of  jatro- 
pha-oil.  The  seeds  of  another  species  (/. 
multifidus)  are  called  French  or  Spanish 
physic-nuts,  and  these  yield  oU  of  pinhoen.  See 
Jatbopha, 

PHYSICAL  CONSTANTS.  See  Umtts 
or  Measueekent  ;  Weights  and  Measures. 

PHYSICAL  CRYSTALLOGRAPHY 
treats  of  the  phjisical  properties  of  crystals  and 
their  determination,  ui  generalany  measurable 
property  will  yield  results  varying  with  the  di- 
rection and  auke  only  in  directions  which  are 
siructuraliy  enujvajent  If  these  results  are 
represented  by  straight  lines  of  proportionate 
length  in  the  given  directions  they  determine  a 
closed  surface  which  in  symmetry  and  dimen- 
sions represents  that  property  in  that  crystal. 

The  physical  characters  may  be  subdivided 
into  those  which  depend  upon  cohesion  and 
elasticiw,  and  upon  the  action  of  radiant  energy 
(light,  neat,  mapietism  and  electricity). 

The  Properties  Dependent  upon  Cohesion. 
—  The  resistance  opposed  by  a  crystal  to  forces 
tending  to  separate  its  particles  is  shown  by 
various  important  properties,  as  cleavage,  glid- 


been  described,  see  Cleavage,  and  hardnes 
discussed  under  the  article  M1K£KA1.ogy. 

Gliding  is  the  tendency  of  the  particles  to 
slip  or  gUde  without  separation  parallel  to  a 
so-called  gliding  plane,  which  js  always  a  pos- 
sible crystal  face,  wh«i  pressure  is  exerted  in. 
a  certain  direction.  Thus  if  a  slender  crystal 
of  stibnite  supported  at  the  ends  is  pressed 
downward  with  a  dull  knife  edge,  it  is  oent  at 
this  point  without  affecting  the  other  parts. 
The  gliding  may  be  accompanied  by  a  revolu-. 
tion  of  180  degrees  bringing  a  part  of  the  crys- 
tal into  twiiming  position.  Unlike  cleavage 
planes,  which  are  at  right  angles  to  directions 
in  which  the  particles  are  furthest  apart^  gliding; 
planes  are  at  right  angles  to  directions  in  which 
the  particles  are  very  close  together! 

Paf/tng.— The  planes  along  which  gliding  has 
taken  place  often  become  planes  of  easy  sepa- 
ration and  are  then  called  parting-planes.  Part- 
ing resembles  cleavage,  but  is  distinguished  by 
the  fact  that  it  takes  place  only  in  certain  deh- 
nile  planes,  those  of  the  molecular  disturiKUicej 
while  cleavage  may  be  obtained  in  any  part  of 
the  crystal  in  the  given  direction. 

Etih  figtwei. —  When  a  ciTstal  is  attacked 
by  any  solvent  the  action  proceeds  with  differ- 
ent velocities  in  crystallographically  different 
directions,  and  if  stopped  before  the  solutiim 
has  pitJCeeded  far,  the  crystal  faces  are  often 
pitted  with  little  cavities  of  de&nite  shape 
usually  bounded  by  minute  faces. 

The  figures,  whatever  their  shape,  conform 
in  symmetiv  to  the  class  to  which  the  crystal 
bdongs  and  as  the  faces  rarely  belong  to  limit 
forms  common  to  several  classes,  etch  figures 
are  very  useful  in  delerduning  the  true  symme- 
try o£  the  crystal. 

Etch  figures  are  alike  on  faces  of  the  same 
crystal  form  and  generally  unlike  on  faces  of 
different  forms. 

Corrosion. —  The  unequal  rapidity  of  solu- 
tion in  different  crystallo graphic  directions  is 
sometimes  studied  by  immersing  a  crystal  in  a 
solvent.  This  may  result  in  the  development  of 
new  faces  conforming  in  position  to  the  sym- 
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raetiy  of  the  crystal.  Sometimes  a  sphere  is 
cut  trora  tlie  crystal  and  submitted  to  the  ac- 
tion of  the  solvenL  Thus  a  sphere  of  quartz 
subjected  to  the  protonged  action  of  hydro- 
fluoric add  was  attacked  rapidly  in  the  direction 
o£  the  vertical  axis  but  scarcely  at  alt  in  the 
direction  of  the  horizontal  axes,  the  resulting 
form  being  a  subtriangular  lens. 

Percussion  Figures. — Cracks  parallel  to 
crystallograirfiic  directions  are  sometimes  devel- 
oped by  pressing  or  tapping  a  conical  point 
against  a  face  of  a  crystal  Examples  are  mica 
and  common  salt 

The  Properties  Dependent  upon  Bluticit]r. 
—  If  rods  of  the  same  length,  breadth  and 
thickness  arc  cut  from  different  parts  of  the 
same  crystal  and  subjected  to  equal  strains,  they 
are  found  to  undergo  different  extensions,  and 
if,  from  the  resulting  coefficients  of  extension 
for  all  directions,  the  extension  surface  is  con- 
structed, this,  while  often  a  very  complex  shape, 
is  found  always  to  be  symmetrical  to  the  axes 
and  planes  of  symmetry  of  the  crystal. 

Pressure  in  different  directions  will  modify 
the  optical  characters  of  a  crystal.  For  in- 
stance, isotropic  crystals  may  he  made  to  yield 
uniaxial  or  biaxial  phenomena  according  to  the 
direction  in  which  the  pressure  is  applied. 

The  Optical  Fropertiea  of  Crystals. —  Al- 
though the  electromagnetic  tlieory  of  li^t  is 
now  generally  accepted,  the  terminology  of  the 
older  undulator^  theory  is  still  conveniently 
used  in  discussing  the  optical  characters  of 
crystals.  It  is  assumed  that  while  the  direction 
01  advance  in  a  homogeneous  medium  is  in 
Straight  lines,  the  transmission  is  due  to  vibra- 
tion (or  waxing  and  waning  of  force)  at 
right  angles  to  this  direction  of  advance.  This 
may  be  called  a  vibration  and  designated  in 
direction  and  intensity  by  a  straight  line.  The 
advance  during  a  complete  vibration  is  called 
a  wave  lentrth  and  determines  the  color  of  the 
light  while  the  amplitude  of  the  vibration  deter- 
mines die  intensity. 

The  properties  of  light  are  elsewhere  de- 
scribed (see  Light).  Those  most  used  in  the 
study  of  crystals  are  refraction,  double  refrac- 
tion, polarization  and  absorption.  In  other 
words,  because  crystals  on  account  of  their 
structure  retard  the  transmission  of  li^t  dif- 
ferently in  dif!ercnt  directions,  both  with  re- 
spect to  the  velocity  of  transmission  and  the 
quantity  transmitted,  these  properties  of  trans- 
mission are  utilised  to  determine  crystalline 
structure. 

Refraelion. —  Rays  of  light  in  passing 
ahliquely  from  one  me<Uum  to  another  In  vrtiidt 
the  velocity  of  transmission  is  different  are  bent 
or  refracted.  If  the  velocity  is  lessened  the 
bending  is  toward  the  perpendicular  to  the  sur- 
face of  contact,  if  the  velocity  is  increased  the 
bending  is  away  from  the  perpendicular. 

The  ratio  of  Che  vektdties  of  lieht  tn  the 
two  media  is  called  the  index  of  refraction  of 
the  second  medium  with  respect  to  the  first  and 
it  has  been  proved  that  whatever  Che  angle  of 
inddence,  the  ratio  of  the  dnes  of  the  angles 
of  inddence  and  the  angle  of  refraction  is  con- 
stant for  the  same  two  media  and  equal 


index  of  refraction,    l^at  i 


Vi 


iceland  spar  apfieared  double,  one  image  con- 
forming to  ordinary  refraction,  the  otaer  not 
so  coniortning.  For  instance,  one  of  the  two 
rio's  had  a  fixed  index  of  refraction  (1.658  for 
yellow  light)  while  the  index  of  the  other  varied 
for  different  directions  of  transmission  from 
1.658  to  1.486.  As  early  as  1678  Huj^ens 
showed  that  the  optical  bdiavior  could  be  rq>re- 
sented  by  a  double  shelled  surface  like  that 
later  described  under  optically  uniaxial  crystals. 

Double  refraotion  could  be  proved  for  only 
a  few  crystalline  substances  by  the  direct  ob- 
servation of  double  images.  Other  methods, 
however,  prove  that  it  is  a  general  property  of 
all  crystals  except  those  of  the  isometric  system. 

Polarized  Light, —  In  ordinary  light  the  vi- 
brations are  assumed  to  take  place  at  ri^t 
angles  to  the  line  of  transmission  but  in  any 
plane.  Malus  discovered  that  light  reflected 
from    inclined   plates    of    glass,    when    viewed 


_ positions  of  the  iceland  spar^o .... 

other  image  disappeared.  Light  so  modified  is 
said  to  be  polarized  and  the  vibrations  are  con- 
sidered to  take  place  in  one  plane  only. 

The  rays  transmitted  by  any  doubly  refract- 
ing crystal  consist  of  polarized  light  and  tor 
any  direction  of  transmission  the  planes  of  vi- 
bration of  the  two  emerging  rays  are  at  right 
angles  to  each  other. 

Absorption  and  Pleochroism. —  Light  passing 
through  any  substance  is  partially  absorbed 
the  amount  increasing  with  the  thickness.  If 
the  light  is  composite  the  component  lights  of 
different  wave  length  may  not  be  absorbed  in 
the  same  ratio  and  the  substance  will  appear 
of  the  color  due  to  the  uuabsorbed  portions  of 
the  components. 

In  doubly  refracting  crystals  die  two  rays 
transmitted  tn  an^  direction  are  apt  to  undergo 
different  absorptions  and  may  emerge  of  dif- 
ferent color  and  intensity.  Furthermore  in 
different  directions  in  the  same  crystals  the  so- 
called  *twin  colors"  may  notably  differ  and  in 
such  a  case  the^lcochroism"  is  observable  by 
the  eye  alone.  Thus  a  crvstal  of  iolite  appears 
bluish  in  one  direction  ana  yellowish  in  another. 

The  Optical  Clasvification  of  Crystals.— 
According  to  their  optical  behavior  crystals  may 
be  classified  as  1.  Optically  isotropic,  2.  Op- 
tically anisotropic  tmiaxial,  3.  Optically  aniso- 
tropic biaxial. 

Optically  Isotropic  Crystals. —  Isometric  cry- 
stals show  the  same  optical  properties  in  all 
directions,  yielding  in  all  directions  the  same 
index  of  refraction  and  the  same  rate  of  ab- 
sorption. They  are  singly  refracting  or  rarely 
drcularly  polarizing. 

Optically  Anisotropic  Uniaxial  Crystals. — 
In  tetragonal  and  hexagonal  crystals  the  op- 
tical be&vior  varies  with  the  direction,  the 
principal  crystalk^raphic  axis  is  also  an  axis 
of  optical  symmetry,  for  in  all  directions  equally 
inclined  to  it  the  same  optical  tests  are  ol>- 
tained.  It  is  a  direction  of  single  refraction  or 
of  circular  polarization. 

The  optical  properties  of  a  uniaxial  crystal 
are  best  understood  by  considering  the  shape 
of  the  Ray  Surface,  which  consists  of  two  shells 
with  a  common  centre.  One  is  a  sphere,  the 
other  an  ellipsoid  of  revolution,  cadi  passing 
throi^h  points  on  the  rays  determined  by  the 
velodties  of  transmission.  ^  , 

.1  .(.--ooqIc 
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Evidently  for  eveiy  direction  except  that  of 
the  optic  axis  two  rays  are  transmitted,  an 
ordinary,  with  a  -velocity  indicated  hy  the 
sphere  radius,  and  an  extraordinary,  with  a 
velocity  indicated  by  the  corretpcmding  radms 
vector  of  the  ellipsoid,  and  the  grealeit  differ* 


angles  and  to  three  planes  each  through  two 
o(  thCM  lines.  Two  of  the  three  lines  are  the 
vibradon  directions  of  the  fastest  ray  and  the 

:niy.    - 

8  of  u 
indde  witb  planes  i 


slowest  ray.    It  may  be  noted  that  when  pi: 

I  geometric  symmetiy  exist  ihcy  co- 
-'     — T  axes  of  optical  symmetry. 


If  the  vibration  directions  of  die  fastest  and 
slowest  ray  are  denoted  by  X  and  Z  respec- 
tively and  a  direction  at  right  angles  to  these 
by  Y,  the  shape  of  the  ray  surface  may  be 
judged  from  the  shape  of  the  principal  sec> 
tions  XY,  XZ  and  YZ. 


Fra.  3. 


The  section  XY  (Fig.  3)  cuts  the  two  shells 
of  the  ray  surface  as  a  circle  within  an  ellipse 
with  radius,  major  and  minor  axes  respectively 
slowest,  fastest  and  intermediate  velodties, 
while  the  section  YZ  (Fig.  4)  cuts  the  two 
shells  of  the  ray  surface  as  an  ellipse  within  a 
circle  with  radius,  major  and  minor  axes  re- 


ence  of  velocity  exists  for  the  direction  of 
transmission  at   right  angles  to  the  optic  axis. 

The  spherical  shell  may  surround  the  ellip- 
soid shell  or  vice-versa.  The  former  combi- 
nation is  called  a  positive  ray  surface  (Fig.  1), 
the  latter  a  negative   (Fig.  2). 

The  Optically  Anisotropic  Biaxial  Crystals. — 
In  all  ortborhombic,  monoclinic  and  triclinic 
ciysiak,  the  optical  behavior  varies  with  the 
direction,  and  while  there  are  no  true  optical 
axes,  there  are,  for  monochromatic  light  and 
constant  temperature,  two  directions  oi  single 
refraction  which  are  called  optic  axes  from 
analogy  with  the  direction  of  single  refraction 
in   the  uniaxial  crystals. 

The  ray  siirface  consists  of  two  intersecting 
shells  symmetrical  only  (o  three  lines  at  right 


spectively    fastest,    intermediate    and    slowest 
velocities. 

The  section  XZ,  the  plane  of  the  optic  axes, 
cuts  from  the  ray  surface  an  ellipse  and  a  circle 
which  intersects  the  ellipse  in  four  symmetri- 
cally placed  points,  E  (Fig.  S>.  The  radius, 
major  and  minor  axes  are  respectively  the 
intermediate,  fastest  and  slowest  velocities. 


Near  but  not  o*  die  points  E  common  tan- 
gent planes  can  be  drawn  to  each  shell.  The 
directions,  AA,  normal  to  these  common  tan- 
gent planes  are  directions  of  single  refraction, 
the  so-called  optic  axes.  The  acute  angle  be- 
tween these  is  called  the  optic  axial  angle.  . 
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As  in  the  uniaxial  ray  surfaces  there  are  two 
types,  the  dexcribed  sections  being  those  of  a 
potiUvt  ray  surface  with  Z  bisechng  the  ae»l* 
angle  between  the  optic  axes;  when  X  bisects 
this  an^  the  ray-surface  is  said  to  be  negative. 
Determining  the  Optical  PropertieB  of 
Cn'Stals.  The  Light  Used. —  In  general  the 
light  used  is  polanzed,  as  the  effects  of  the 
crystalline  structure  upon  ihis  are  more  readily 
studied.  Some  of  the  tests  also  require  the  use 
of  tnonochromatic  light,  that  is  of  light  of  one 
definite  wave  length,  while  other  tests  are  made 
with  white  light. 

Obtaining  the  Polarised  LiaAf.— Although 
occasionally  produced  by  reflection  of  common 
a  definite  angle,  or  by  double  refraction 
and  absorption,  as  in.  the  sim- 
ple poiariscope,  known  as  the 
tourmaline  pincers,  the  usual 
method  is  by  sending  common 
light  through  one  of  the  vari- 
ous forms  of  *ni cols'  prisms, 
the  original  form  of  which  de- 
scribea  by  Prof,  William  Nicol 
was  constructed  as  follows  r 
A  cleavage  prism  of  transpar- 
ent caldte  [Fig.  6)  is  cut  di- 
agonally along  the  line  H  H 
and  then  the  two  parts  are  ce- 
mented ttwether  with  Canada 
balsam.  The  end  faces  are 
ground  off  slightly  so  that  an 
sngle  of  68  degrees  is  formed. 
__  (See  Rg.  6).     The  ordinary 

""■^  ray  o  with  an  index  of  refrac- 

tion of  1.66  is  totally  reflected.  The  extraordi- 
nary ray  e  with  an  index  of  refraction  of  1.54 
(practically  that  of  the  balsam)  passes  through 
the  prism  with  little,  it  any,  change.  The  plane 
of  vibration  of  the  nicol  is  assumed  to  be 
through  the  shorter  diagonal. 

The  Polarixing  Microscope.— The  various 
polariscopes  of  former  days  have  been  replaced 
almost  entirely  for  crystal  study  by  the  polariz- 
ing microscope  the  simplest  form  of  which 
necessarily  includes  the  esjentiali  of  an  ordi- 
nary microscope  (a  stand  supporting  a  tube 
carrying  objective  and  ocular,  a  tilatform  or 
stage  and  means  of  focusing  and  itlnmiDating}, 
and  in  addition  a  nicol,  'the  polarizer,"  below 
the  object,  to  polariie  the  incident  light,  and 
another  above  the  objective,  'the  analyzer'  ar- 
ranged to  be  thrown  in  or  out  and  *crossed" 
with  respect  to  the  polarizer. 

To  these  essentials  may  be  added  many  de- 
vices  and  attachments   for   special  purposes. 

The  tests  usually  are  made  in  known  cryslal- 
lographic  directions,  preferably  upon  "plane 
I^rallel*  sections  or  through  natural  faces  at 
ri^ht  angles  to  the  desired  direction  of  trans- 
mission. 

'Crossed  Nicols.' — When  the  vibration  di- 
rections of  the  upper  and  lower  nicol  are 
crossed,  the  polarized  light  from  the  lower 
nicol  cannot  penetrate  the  upper  nicol  and  the 
field  is  dark.  If  when  a  transparent  section  of 
a  ciystal  is  placed  on  the  stage  and  revolved, 
the  field  is  slill  dark,  the  direction  of  transmis- 
sion is  one  of  single  refraction,  but  if  during 
the  rotation  the  field  is  in  general  illuminated. 


These  four  positions  of  darkness  or  'ExHhc- 
tian'  occur  when  the  vibration  directions  of  the 
two  polarized  rays  emei^ng  from  the  section 
are  parallel  to  those  of  the  two  nicols  for  then 
only  the  polarized  light  from  the  lower  nicol  is 
transmitted  by  the  sectiMi  with  unchanged 
vibration  direction  and  cannot  pass  through  the 
upper  nicol. 

With  crossed  nicols  and  a  doubly  refracting 
crystal  section  the  light  effect  at  any  point  is 
due  to  the  contbined  effect  of  two  (»mponents 
with  vibrations  in  the  same  plane.  In  general 
they  have  been  imequalty  retarded  during  trans- 
mission and  may  supplement  or  neutralize  each 
other.  If  for  instance  monochromatic  light  is 
used  and  the  difference  in  retardation  of  the 
two  rays  is  denoted  by  A  and  the  wave-length 
of  light  by  A  then : 

If  A—  a,  2*.  3^, .  .  ,  B  a  the  two  compo- 
nents following  the  same  path  will  oppose  and 
exactly  neutralize  each  other,  the  light  will  be 
slopped  and  darkness  wilt  result  for  all  posi- 
tions of  the  crystal  section. 

Similarly  if  A  =-  J4*,  Vt*.  Vt*.  etc  ,  the 
maximum  illumination  results. 

Since  A  increases  with  the  thickness  these 
facts  may  be  shown  by  use  of  a  thin  wedge  of 
a  double  refracting  crystal.  Under  low  magnifi- 
cation this  will  show  with  monochromatic  light 
equidistant  dark  bands  with  brightest  illumi- 
nation midway  between  them.  When  white 
li^t  is  used  instead  of  monochromatic  lig^t 
'interference  colors'  result  because  for  any 
section  A  may  be  at  the  same  time:  (a)  ap- 
proximately a  multiple  of  the  wave-length  of 
light  of  one  or  more  colors,  which  would,  there- 
fore, be  shut  out:  (6)  closely  an  odd  multij>le 
of  the  half  wave-lengths  of  other  colors  leaving 
these  at  nearly  their  full  intensity,  and  (f)  in- 
termediate, with  still  other  colors. 

For  any  value  of  A  there  is  an  absolutely 
fixed  interference  color  and  as  these  to  some 
extent  repeat  periodically  they  are  conveniently 
divided  into  "orders"  the  transition  color  be- 
tween orders  being  a  sensitive  violet  so-called  be- 
cause very  minute  changes  in  A  result  in  de- 
cided changes  to  blue  or  red.  The  first,  second 
and  third  orders  end  respectively  at  A  =  575, 
1,130,  1,652  milUonths  of  a  millimeter. 

Determining  the  Fact  of  Single  or  Double 
Refraction. —  If  with  crossed  nicols  and  the 
crystal  section  on  the  sla^  the  field  remains 
dark  throughout  the  rotation  of  the  stape  the 
crystal  is  singly  refracting  in  the  direction  of 
transmission.  If  the  fiela  is  dark  at  intervals 
of  90  degrees  and  elsewhere  illuminated  the 
crystal  is  doubly  refracting. 

Deltrvnning  Indices  of  Refraction: — Ac- 
curate determinations  require  monochromatic 
light,  constant  temperature  and,  except  in  iso- 
tropic substances,  those  directions  of  transolis- 
sion  which  yield  the  principal  indices.  The  more 
used  microscopic  methods  are  those  of  Becke 
and  Van  der  Kolk  both  of  which  involve  a  com- 
parison with  the  known  indices  of  liquids. 

Becke's  method  is  based  upon  total  reflection 
at  an  approximately  vertical  boundary  between 
two  substances  and  the  consequent  concentra- 
tion of  li^t  upon  the  side  of  the  substance  wiOi 
the  higher  index  of  refraction.  After  focussing 
sharply  upon  a  fraemcnt  or  grain  with  an  ap- 
proximately vertical  boundary  or  edge  and  sur- 
rounded by  the  liquid,  the  ob)ecttve  is  slightly 
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laised,  ^ving  the  cEFect  of  a  bright  band  mavit^ 
into  the  denser  substance. 

Van  der  Kolk's  method  is  beiter  for  irregular 
fragments  and  is  based  lipon  the  behavior  of 
ihe  fragment  in  obliquely  incident  light.     With 

?raficr  adjustments  approximately  leni-sfaaped 
ngtneats  become  more  strongly  illuminated 
nn  one  side  or  the  otbcT  accorduik  u  theti  in- 
dices  of  refraction  are  ^eater  or  TesB.than  that 
of  the  surrounding  liquid 

Accurate  detenninations  of  the  principal  in- 
dices of  refraction  are  often  preferably  made 
by  the  'prism  method"  involving  the  measure- 
ment of  ihe  "angle  of  least  deviation'  and  of 
the  prismatic  angle.  Up  to  a  value  of  about 
1.8  ibcy  are  very  convemently  made  by  the  use 
of  refractomeiers  based  upon  the  principle  of 
toul  reBectioQ,  in  which  the  indices  of  refrac- 
tion can  be  rapidly  determined  upon  polished 
or  natural  surfaces  from  a  milliineter  in 
diameter  op. 

In  a  much  used  type  the  surface  of  contact 
is  the  diametral  plane  of  a  glass  hemisphere  of 
very  high  index  of  refraction,  the  crystal  sur- 
face is  placed  on  this  with  a  drop  of  some 
liquid  also  of  high  indeic  The  diffused  light 
from  one  side  is  in  part  totally  reflected  and 
the  °limit  line"  found  by  a  telescope.  The 
index  is  calculated  from  the  angle  at  which  the 
telescope   obtains   the  adjustment 

Determming  Birefriitgtnct. —  The  birefrin- 
gence or  strength  of  double  refraction  of  any 
doubly  refracting  crystal  is  the  difference  be- 
tween its  maximum  and  minimum  indices  of 
refraction.  If  these  indices  can  be  determined 
to  the  third  decimal  their  difference  may  be 
taken  as  the  birefringence. 

In  practice  the  birefringence  is  usually  de- 
termined from  the  retardation  A  and  conse- 
quent interference  color  and  the  thickness  of 
the  section,  by  the  relation  A=((n.— «). 

The  retardation  A  can  be  measured  with 
great  accuracy  by  compensators.  The  thick- 
ness determination  is  less  accurate. 

The  function  of  the  compensator,  which  in 
its  simpler  form  is  a  wedge  of  doubly  refract- 
ing crystal,  is  to  lower  the  vaJue  of  A  by  tnoiwi 
amounis  until  A^O. 

Determining  Extinction  Angles. —  The  angle 
between  an  extinction  dit      ' 


ference  in  color  (or  the  direction  of  t; 

sion.    The  pleocfaroism  may  appear  as  a  change 
in  color  or  a  change  in  the  ^ade  of  the  tattm 

It  is  sometimes  more  satisfactory  to  observe 
the  "twin"  colors  wde  by  side  by  use  of  a  di- 
chrosoope  which  in  its  essentials  is  a  cylindrical 
casing  with  a  rectangular  hole  at  one  end  and 
a  lens  at  the  other  and  between  a  rhomb  of 
calcite  of  such  a  length  that  the  two  images  of 
the  hole  are  juil  in  contact 

The  section  is  held  close  to  the  rectangular 
hole  and  the  instrument  rotated  until  the  two 
images  are  alike  in  color.  Midway  between  two 
such  positions  the  colors  differ  most. 

Determining  Uniaxial  or  Biaxial  by  Inter- 
ference Figuret. —  By  introducing  a  convergent 
lens  below  the  sta^e  of  the  microscope  polar- 
ized rays  are  sent  through  the  section  in  a  great 
number  of  directions  and  a  simultaneous  pic- 
ture is  obtained  of  the  interference  phenomena 
due  to  the  varying  structure  in  all  these  direc- 
tions. Usually  a  hi^h  power  objective  is  needed 
and  the  so-called  interference  figure  may  be 
seen  by  removing  the  ey^-piece  and  looldntt 
down  the  tube  or  by  retaining  the  eye-piece  and 
usine  suitable  extra  lenses. 

No  interference  figure  is  obtained  from  any 
section  of  an  isotropic  (isometric)  crystal.  The 
field  remains  dark. 

Uniaxial  Crystals  give  their  most  character- 
istic interference  figure  when  the  section  is  at 
right  angles  to  the  optic  axis.  This  figure  con- 
sists of  a  dark  cross,  the  arms  of  which,  called 


angle  of  the  section. 

The  best  general  method  is  to  carefully  de- 
termine the  position  of  the  crystalline  direction, 
then  rotate  the  stage  clockwise  until  the  field  is 
dark  at  some  reading  a.  Continue  the  rotation 
unii]  the  field  is  light,  then  turn  back  counter 
clockwise  to  some  reading  a'  where  the  field  is 
again  dark.  The  reading  halfway  between  is 
near  maximum  darkness. 

Test  plates  are  also  used  which  between 
crossed  nicols  develop  some  sensitive  interfer- 
ence color.  This  color  is  not  changed  when  the 
section  being  tested  is  in  its  extinction  position, 
but  is  notably  changed  for  any  other  position. 

Defermining Pleochroism. — Pleochroism  may 
be  detcnnined  with  the  polariiing  microscope 
as  follows  : 

The  extinc^on  directions  are  found  and  then 
ihe  upper  nicol  is  pushed  out  and  the  colors  for 
Ihe  two  extinction  poiitiotrs  noted  and  com- 
pared.    These  positions  ^ve  the  r  "' 


the  "isogyres,'  intersect  in  the  centre  of  the  field 
and  remain  parallel  to  the  vibration  directions 

of  the  nicols  during  rotation  of  the  fragments. 
It  is  due  to  those  rays  which  then  have  their 
vibration  planes  parallel  to  the  nicols.  As  the 
stage  is  rotated  successive  rays  come  into  these 
positions,  maintaining  the  same  effect. 

With  monochromatic  light  the  field  will  be 
of  the  color  used,  but  if  the  section  is  not  too 
thin,  the  centre  of  (he  black  cross  will  be  sur- 
rounded by  concentric  dark  circles,  correspond- 
ing to  rays  for  which  A—   \  Z\  3^,  etc. 

With  white  light  the  concentric  circles  will 
be  color  rings,  arrange'd  strictly  in  the  order  of 
the  interference  color. 
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Biaxiai  Crystals  yield  characteristic  interfer- 
ence figures  both  with  sections  normal  to  an 
optic  axis  and  with  sections  normal  to  the  bi- 
seetrics  X  and  Z.  In  the  former  the  isogyre  is 
a  single  black  bar,  essentially  straight,  when  the 
trace  of  the  plane  of  the  optic  axes  coincides 
with  the  vibration  direction  of  either  nicol,  but 
for  all  other  angles  of  rotation  it  is  curved  and 
resembles  one  arm  of  an  hyperbola.  This  arm 
rotates  in  the  opposite  direction  to  the  rotation 
of  the  stage. 

If  the  section  is  not  too  thin  there  will  be 
black  and  often  nearly  circular  interference 
bands  with  monochromatic  tight,  and  colored 
curves  with  white  light  corresponding  to  A" 
a,  2\  31,  etc. 

Sections  normal  to  a  bisectrix  yield  an  inter- 
ference figure  in  which  the  "isogyres"  appear 
as  two  dark  bars  or  brushes.  For  the  so-called 
normal  position  (Fig.  8)  one  bar  connects  the 
points  of  emergence  of  the  optic  axes,  the  other 
IS  a  thicker,  lighter  band  at  right  angles  to  the 
first  and  midway  between  the  axes. 


If  the  stage  is  rotated  the  straight  ba 
to  dissolve  into  an  hyperbola,  the  vcr 
which  are  the  loci  of  the  optic  axes  and  the 
branches  of  which  rotate  in  the  opposite  direc- 
tion lo  the  rotation  of  (he  stage. 

With  convergent  monochromatic  light  there 
will  be,  in  a  field  of  the  color  used,  black  closed 
curves  around  the  loci  of  the  optic  axes  cor- 
responding to  A^=  ^,  21,  31,  etc.  IE  while 
light  is  used  isochromatic  curves  result,  but  the 
interference  figure  may  be  much  more  complex 
than  with  monochromatic  light  as  neither  the 
axial  loci  nor  the  isogyres  nor  the  curves  of 
equal  retardation  coincide  for  different  wave 
lengths.  The  angle  between  the  optic  axes  may 
be  obtained  from  the  last 'described  interference 

Under  favorable  conditions  interference 
fibres  obtained  with  white  light  will  serve  to 
distinguish  between  the  orthorhombic,  mono- 
clinic  and  triclinic  systems,  for  Ihey  conform  in 
shape  and  <Ustribution  of  color  to  the  sym- 
meiry  of  the  system.  With  orthorhombic 
crystals  the  figure  will  be  symmetrical  to  the 
line  joining  the  optic  axes,  to  the  line  through 
the  centre  at  right  angles  thereto  and  to  the 
central  point,  with  monoclinic  crystals  the  figure 
will  be  symmetrical  to  only  one  of  these  and 
with  tricbnic  crystals  to  none. 

Interference  figures  furnish  a  ready  means 
for  ascertaining  whether  the  ray  surface  Js 
positive  or  negative. 

Thermal  Properties  of  CrTatals^— Heat 
rays  differ  from  liRhf  rays  in  thrir  relatively 
greater  length,  but  may  be  reflected,  refracted. 


doubly  refracted,  polarized  and  absorbed,  and 
il  is  possible,  though  difficult,  to  determine  a 
series  of  thermal  constants  for  crystals. 

"Conductivity. —  Crystals  conduct  fcea*  with 
unequal  rapidity  in  different  directions.  If  a 
crystal  face  or  cleavage  surface  is  coated  with 
an  easily  melted  wax  and  touched  with  the 
point  of  a  hot  wire  the  wax  will  melt  in  a 
drde  wijh  either  an  isometric  crystal  or  a 
basal  section  of  a  hexagonal  or  tetraRonal 
crystal.  All  other  sections  will  yield  ellipses 
varying  in  eccentricity  and  in  position  of  axes. 

Expansion, —  When  a  crystal  is  uniformly 
heated,  directions  crystallographically  alike  ex- 
pand in  the  same  proportion,  but  directions  un- 
like do  not  TTiis  is  shown  by  the  fact  that  cer- 
tain interfadal  angles  are  changed,  others  are 
not,  and  the  expansion  may  be  accurately  meas- 
ured for  any  direction,  hut  the  methods  in- 
volve apparatus  of  great  precision  and  cost. 

The  Magnetic  Properties  of  Crystals. — 
All  crystals  and  indeed  all  substances  are  to 
some  extent  either  attracted  or  repelled  when 
placed  in  the  field  of  a  powerful  electro- 
magnet. Those  that  are  attracted  are  para- 
magnetic those  repelled,  diamagnelic.  The 
Strength  of  the  magnetization  varies  with  the 
direction  in  crystals,  and  so  far  as  studied  the 
magnetic  relations  are  analogous  to  the  optical 
relations  with  the  curious  exception  that  the 
isometric  crystals  of  magnetite  are  not  mag- 
netically isotropic,  bat  show  fiflerent  magnetic 
intensity  in  different  directions. 

Electrical  Properties  of  Crrstals. — Electric 
waves  are  like  light  w'ves;  they  travel  with 
the  same  velocity,  exhibit  the  phenomena  of 
reflection,  refraction  and  polarization  and  differ 
only  in  much  greater  length.  Bose  has  <Ie- 
scr&ed  an  electric  polariscope,  with  which  it 
may  be  possible  to  test  opaque  crystals  as  we 
now  test  transparent  crystals. 

Electric  Conducliz/ity. —  In  the  few  tested 
crystals  there  has  been  found  a  dependence  of 
electric  conductivity  upon  crysiallographic  direc- 
tion, conforming  to  the  thermal  conductivity. 

Fyroelectriciiy. — Change  of  temperature  will 
develop  electric  charges  in  certain  classes  of 
crystals.  Usually  the  crystal  is  heated  and  al- 
lowed  to   cool      During   the    cooling   of    the 


crystal  positive  charees  collect  at  the  so-called 
antihgue  pole  and  tnc  neg 
analogue  pole. 


PieeoelectricUy. —  Similar  charges  are  de- 
veloped by  pressure,  for  instance  tourmaline 
compressed  in  the  direction  of  the  vertical 
axis  develops  a  positive  charge  at  the  antilogue 
end  and  a  negative  charge  at  the  analogue  end, 
or  precisely  the  charges  which  would  result 
from  cooling  a  heated  crystal. 

Bibliography. —  Most  of  larger  textbooks  of 
mineralogy  and  special  works  such  as  v.  Groth, 
P.,  'Physikalische  Krysfallographie'  (Ldpzig, 
also  translation  of  part  by  Jackson.  New  York 
1910)  ;  Becker,  A,.  'Krystalloptik  F.  Erike> 
(Stuttgart  1903);  Fletcher,  L.,  'The  Optical 
indicatrix'  (London  1892)  ;  Tamman,_  G., 
'Kristallisire 
Voigt,  W.,  _ 
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PHYSICAL  CULTURB.  S«  Physicai, 
TtAiNiNa 

PHYSICAL  ECONOMICS.  See  Eco- 
nomic Value  of  Man  and  the  Measurement 
OF  Damages  from  Injury  or  Disease. 

PHYSICAL  EDUCATION.  See  Health 
Education. 

PHYSICAL  GEOGRAPHY.  See  Physi- 
ockafht;  Geography. 

PHYSICAL  OPTICS.    See  Light. 

PHYSICAL  SOCIETY.  American,  a  so- 
ciety affiliated  with  the  American  Association 
for  the  Advancement  of  ScicDce  (q.v.).  It  was 
founded  in  New  York,  20  May  1899.  From  that 
date  to  June  1902  it  published  quanerly  a  'Bul- 
letin.' After  that  the  proceeding  of  the  society 
and  the  papers  read  at  its  meetings  were  pub' 
Hshed  in  Tkt  Fhyikal  Review,  a  monthly 
founded  in  1893  and  published  with  the  assist- 
ance of  Cornell  University  at  Lancaster,  Pa,, 
and  Ithaca,  N.  ¥.  In  January  1913  this  publi- 
cation vras  talcen  over  by  the  society  and  is  now 
managed  by  an  editonal  board  appointed  by 
tbt  latter.  The  society  has  no  definitely  estab- 
lished headciuarters,  but  holds  frequent  meet* 
ing:s  in  various  parts  of  the  United  States  for 
the  reading  and  discussion  of  papers  on  the 
subject  of  physics. 

PHYSICAL  SOCIETY  OF  LONDON, 
The,  a  learned  organization  established  on  14 
Feb.  1874,  having  for  its  object  the  advancement 
of  a  knowledge  of  physics.  The  society  pub- 
lishes 'Proceedings'  bi-monthly  from  December 
to  August.  Its  headquarters  are  at  the  Imperial 
College  of  Science  and  Technology,  London, 

PHYSICAL  TRAINING,  a  term  used  to 
indicate  the  systematic  development  and  main- 
tenance of  bodily  power  and  health.  In  the 
broad  sense  it  includes  gymnastic  and  athletic 
exercise,  active  sports,  person al^  public  and 
school  hygiene.  While  the  term  is  often  used 
in  its  broad  sense  as  health  training,  this  article 
has  special  reference  to  physical  exercise  as 
rdated  lo  this. 

Systematic  training  of  the  body  has  been  fol- 
lowed in  some  form  by  probably  every  nation 
and  race,  savage  and  civilized.  In  the  past  it 
has  taken  the  varied  forms  of  training  for  war- 
fare through  exercise  for  developing  endurance, 
(trength  and  sldll;  recreadve  and  competitive 
tports;  gynmastic  dances  for  religious,  martial 
or  recreative  purposes,  and  remedial  exercises 
for  the  cure  of  disease,  often  associated  with 
religion  and  administered  by  the  priesthood. 
The  highest  development  in  many  ways  that  the 
snbject  has  ever  known  was  in  ancient  Greece, 
where  athletic  games  held  a  place  in  the  politi- 
cal, religious,  intellectual  and  artistic  life  of  the 
country  that  made  them  one  of  the  greatest 
human  institutions  in  history.  (See  ATRLencs; 
Gambs).  The  physical  training  of  women  in 
andenl  Greece  consisted  mostly  of  dancing  and 
ball-playing,  though  the  women  of  Sparta  were 
not  allowed  to  marry  until  they  had  given  a 
public  exhibition  of  proficiency  in  gymnastici. 
After  its  decline  in  Greece  physical  training 
next  arose  to  the  dignity  of  an  institution  in 
the  age  of  chivalry  when  physical  strength  and 
prowess  were  again  apotheosized  for  noble  uses. 
(See  Games).  Following  this,  development  of 
^e  bo(^  fell  under  the  ban  of  an  ascetic  age. 


where  it  remained  until  early  in  the  19th  cen- 
tury despite  the  protests  of  such  philosophers 
and  reformers  as  Rabelais,  Montaigne,  RoUs- 
seau,  Pestalozzi,  Luther,  Milton  and  Locke.  At 
the    time    mentioned   began    a    renaissance    of 


the  modern  gymnasium,  a  wholly  unique  insti- 
tirtion  in  its  construction,  equipment,  and  the 
kinds  of  exercise  adapted  to  it.  This  exercise 
includes  gymnastics  proper,   with  and  without 


and  athletics.  With  the  growth  of  c 
ing  large  numbers  of  people  in  limited  space 
and  curtailing  facilities  for  outdodr  exercise, 
the  gynasium  has  come  to  mean,  not  only  a  prep- 
aration for  competitive  sports,  but  for  thou- 
sands of  people  the  only  opportunity  for  vigoi^ 
ous,  all-over  bodily  exercise.  At  the  same  time 
there  has  developed  a  scientific  and  educational 
understanding  and  application  of  the  subject 
in  marked  contrast  to  earlier  methods.  Exer- 
cise in  its  early  forms,  as  inspired  by  considera- 
tions of  religion,  warfare  or  competitive  sport 
was  used  with  a  purely  empirical  Knowledge  01 
its  effects.  With  the  development  of  physiology, 
psychology  and  related  sciences,  has  come  a 
closer  analysis  and  das sifi cation  of  exercises 
for  their  effects  upon  the  physiological  func- 
tions, a  clearer  knowledge  of  the  relation  of 
exercise  to  psychological  and  moral  develop- 
ment, its  adaptation  to  individual  needs^  and  its 
use  as  an  instrument  of  education.  Germany 
and  Sweden  were  pioneers  in  this  modern  ai> 
vance  of  the  subject,  aiid  the  principles  and 
methods  there  developed  have  had  a  profound 
influence  upon  the  physical  training  of  other 
European  countries  and  America, 

German  gymnastics  have  been  developed  in 
societies  organized  into  the  Tumerbund,  which 
is  the  largest  organization  for  gymnastic  pur- 
poses that  the  world  has  ever  known.  It  was 
founded  about  1810  by  Friedrich  Ludwig  Jahn 
(177B-1852),  who  invented  the  mode  of  exer- 
cise known  as  turning,  and  who  is  called  the 
Father  of  German  Gymnastics.  The  inspiring 
expressed  motive  for  Jahn's  work  was  patriot- 
ism—  the  development  of  strong  men  for  the 
•protection  of  the  fatherland."  No  institution 
of  physical  training  since  the  days  of  ancient 
Greece  has  had  sudb  a  popular  following  as  the 
German  Tumerbund.  Indeed,  it  bears  strong 
analogies  to  the  Greek  institution.  Among 
these  is  the  con^ination  of  intellectual,  artistic 
and  social  interests  with  physical  training.  For 
children  there  are,  in  many  Turnvereine,  classes 
iu  drawing,  modeling,  needlework  and  litera- 
ture. The  adults  have  debating  societies  and 
choral  and  dramatic  clubs.  The  social  element 
is  very  strong.  In  both  Germany  and  the 
United  States  the  German  turners  have  a  meet 
or  festival  every  four  years,  when  thousands 
of  participants  from  all  parts  of  the  country 
contest  for  honors  in  gymnastics,  athletics,  de- 
bating, singing,  etc  Frizes  of  laurel  or  oak 
leaves,  or  £plomas,  are  awarded  for  these  con- 
tests. Jahn  and  his  pupils,  building  upon  a  col- 
lection of  exercises  made  by  Gutsmuths  (1759- 
1839)  invented  a  number  of  pieces  of  apparatus 
and  exercises  to  be  (Krformed  Upon  them. 
Much  of  this  German  work  calls  for  (he  sus- 
taining of  the  weight  of  the  body  upon  the 
arms,  as  in  using  the  horizontal  and  parallel 


M 


PHYSICAL  TRAINING 


bars,  traveling  and  flying  rings.  The  vaulting 
horse  and  buck,  balance  boards,  ladders  and 
cUmbing  poles  are  also  prominent  in  German 
g)|innaslics.  Freehand  gymnastics  (namely, 
without  aivaraius)  and  work  with  light,  mov- 
able apparatus,  such  as  wands,  dumb-bells  and 
Indian  clubs,  were  developed  and  adapted  to 
schools  by  Adolph  Spiess  (1810-58).  The  es- 
tablishment of  gymnasiums  for  secondary 
schools  was  decreed  by  the  Prussian  govern- 
ment in  1844,  and  for  elementary  schools  for 
the  people  in  1860.  The  Royal  Central  Gym- 
nastic Institute  for  training  teachers  of  gym- 
nastics for  the  army  and  the  schools,  was  es- 
tablished by  the  government  in  1877.  Techni- 
cally, as  introduced  in  the  United  States,  Ger- 
man gymnastics  partake  of  the  empirical  char- 
acter of  earlier  forms  of  exercise.  The  work 
is  classified  as  tactics,  calisthenics,  fancy 
steps,  apparatus  work,  popular  gymnastics, 

fames  and  plays.  Within  these  divisions 
urther  classification  is  according  to  external 
features,  as,  exercise  on  the  upper  side  of  the 
1;idder,  on  the  lower  side,  outer  side,  etc.  The 
progressive  arrangement  of  exercises  is  accord- 
inc  lo  neuro- muscular  skill,  advancing  from 
:   to   complex   movements.    The   capacity 


children,  men,  women  and  old  men.  Almost  all 
possible  movements  are  permissible^  and  the 
ingenuity  of  teachers  has  resulted  m  a  large 
variely  of  exercises.  Indeed,  interest  and  en- 
joyment—  work  under  the  guise  of  youthful 
Happiness  and  sport — mark  the  general  spirit 
of  the  turner  gymnastics.  Games  for  both 
adults  and  children  are  a  prominent  feature, 
and  for  women  and  children,  figure  marching 
with  dance  steps  and  singing,  called  roundels 
or  rdgen.  The  method  of  teaching  and  con- 
ducting work  is  almost  invariably  imitative,  the 
pupils'  movements  bring  largely  reflex  and  auto- 
matic. This,  -with  the  use  of  apparatus,  gives 
an  objective  trend  to  the  mental  attitude  of 
pupils  which  reduces  mental  tension  to  a  mini- 
mum. The  musical  genius  of  the  German  peo- 
ple is  manifest  in  its  p^ymnastics,  not  only  in 
the  frequent  use  of  musical  accompaniment,  or, 
in  the  absence  of  music,  of  inspiring  rhythms 
beaten  out  by  the  instructor,  fcut,  in  a  larger 
sense,  in  the  artistic  arrangement  of  drills  or 
scries  of  exercises.  These  are  often  con- 
structed around  a  ^ven  exerdse  which  serves 
as  a  theme  on  which  variations  are  arranged, 
working  up,  as  it  were,  to  a  climax,  and  return- 
ing at  the  close  of  the  series  to  the  initial 
movements.  This  artistic  bent  shows  In  en- 
semble  effects  used  for  their  appeal  to  the  eye, 
as  when  alternate  lines  work  in  opposite  direc- 
tions, or  a  program  is  closed  widi  a  tableau 
or  pyramid  of  performers. 

Gymnastics  in  Sweden  are  also  '^the  length- 
ened shadow  of  one  man" —  Peter  Henry  Ling 
(1776-1839).  While  never  atiractit«  a  popular 
following  like  German  gymnastics,  those  of 
Sweden  are  also  under  government  ausfnces  and 
are  universally  used  in  the  schools  and  the 
army,  white  since  1814  a  Royal  Gymnastic  Cen- 
tral institute  for  the  training  of  teachers  had 
been  maintained  at  Stockholm  by  the  govern- 


upon  the  bo<^  of  various  positions  and  exer- 
cises, and  their  classification  according  to  these 
effects.  Developments  in  physiology  luve  modi- 
fied some  of  Ling's  conclusions,  but  ^e  under- 
lying principles  remain.  He  invented  a  num-  . 
ber  of  pieces  of  fixed  apparatus,  notably  the 
Stall  bars,  Swedish  horiiontal  bar  (boom)  and 
vaulting  box.  These  pieces  of  apparatus  a(biiit 
of  less  freedom  and  variety  of  motion  than  the 
German  apparatus,  but  lend  themselves  to  more 
closely  graded  mechanical  progression  in  the 
exercises.  No  light,  movable,  or  so-called  calis- 
thenic,  apparatus  is  used  in  the  Swedish  work, 
but  mudu  is  made  of  free-hand  gymnastics. 
All  exercises  are  carefully  selected  for  their  ef- 
fects upon  the  physiological  functions  or  bodily 
posture.  The  latter  is  especially  eraphasiied. 
No  exercises  are  admitted  which  even  tempont' 
rily  constrict  the  chest,  emlMrraES  the  respira- 
tion or  "produce  continuous  pressure  upon  the 
large  vascular  or  nerve  trunks."  Static  con- 
traction of  the  muscles  is  much  used,  however, 
in  holding  one  part  of  the  body  in  a  given  posi- 
tion (as  ibending  the  trunk  forward)  while  an- 
other part  (as  the  head  or  arms)  is  exercised. 
All  Swedish  gymnastics  are  taken  to  command, 
music  bring  entirely  eschewed.  These  com* 
mands  are  extremely  analytical,  practically 
nothing  bdng  left  to  the  iniuative  of  the  pupil 
or  to  the  sub-conscious  processes  of  muscular 
co-ordination.  Many  Swedish  instructors  teach 
new  exercises  entirely  from  command  or  verbal 
description  as  distinguished  from  imitative 
methods  of  presentation. 

As  introduced  in  the  United  States  Swedish 
gymnastics  have  been  characterized  by  an  arbi- 
trary and  minute  classification  of  exercises  and 
the  arrangement  of  these  in  a  'day's  order*  or 
lesson,  as  follows  (Posse):  (1)  introductions, 
(2)  archflexions,  (3)  heave  movements,  (4) 
balance  movements,  (5}  shoulder  blade  move- 
ments, (6)  abdominal  exercises,  (7)  lateral 
trunk  movements,  (8)  slow  leg  movements, 
(9)_  jumping  and  vaulting,  (10)  respiratory  ex- 
errises.  The  idea  of  orderly  progression  in  the 
use  of  exercises  with  regard  to  their  physiolog* 
ical  and  mechanical  difficulty  is  one  of  the  most 
valuable  contributions  made  to  modem  gymnas- 
tic practice.  For  instance,  the  effect  upon  cir- 
culation and  respiration  of  exercise  of  me  large 
muscular  grotqis,  as  of  the  thigh  and  trunk,  is 
much  greater  than  of  small  groups,  as  of  the 
arms  or  legs,  and  within  reasonaUe  limits  this 
effect  is  intensified  by  overcoming  t«sistance  ai 
in  lifting  the  weight  of  the  body  in  jumping  or 
other  precipitant  exercises.  Exercises  for  these 
mtiscular  groups  therefore  bear  a  logical  rela- 
tion to  one  another.  Muscular  strength  is  sim- 
ilarly amenable  to  progressive  development 
through  the  application  of  some  of  the  laws  of 
mechanics.  For  instance,  worit  of  the  trunk 
muscles  is  increased  by  alterii^  the  leverage 
through  positions  of  the  arms,  and  balance 
exercises  are  tnade  more  difficult  by  narrowing 
the  base  and  shifting  the  centre  of  ^avi^. 
The  Swedish  medical  gymnastics,  espeaaily  in 
orthopedic  practice  and  in  the  form  of  massage, 
are  widely  used. 

Physical  training  in  the  United  States  re- 
crived  its  first  popular  impetus  from  Dr.  Dio 
Lewis,  about  1860.  Dr.  Lewis  was  not  a  scien- 
tific worker,  but  aiming  to  put  the  spirit  of 
iport  and  play  into  gymnastics  promulgated 
some  good  all-over  exerdse  in  free-hand  move- 
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Dioits  and  with  dumb-bells,  wands,  Indian  clubs, 
bean  bags  and  some  apparatus  of  his  own  devis- 
ing—  the  'shoulder  pusher*  and  'iron  crown* 
This  work  had  an  extended  vogue  throughout 
the  county  with  both  men  and  women,  and  was 
introduced  into  many  schools.  Since  the  Civil 
War,  and  especially  in  the  last  10  years  of  the 
19lh  century  and  the  early  20th  century,  physical 
tTainine  has  undergone  a  steady  advancement  in 
the  United  States,  both  in  the  extent  to  which 
it  is  used,  and  in  die  development  of  the  subject 
itself. 

In  1870  and  later  Dr.  Dudlq-  A.  Sai^ent 
invented  a  series  of  pulley  wei^t  machines, 
some  40  in  nuntber,  which  have  since  held  a 
prominent  place  in  gymnastic  equipment.  The 
best  known  of  these  is  the  chest  weight 
machine.  By  means  of  these  appliances  exer- 
cise may  be  locatizcd  to  j^ven  groups  of  mus- 
cles, thus  developing  weak  or  undeveloped  parts 
of  the  body.  Obviously  measurement  and  gen- 
eral physical  examination  of  pupils  is  an  im- 
portant factor  in  the  thorough  use  of  such  a 
metliod. 

In  1887-88  there  swept  over  the  country  a 
popubr  fad  for  what  was  called  the  Delsarte 
system.  Francois  Delsarte  (1811-71)  was  a 
native  of  France,  whose  work  to  establish  laws 
of  expression  for  the  dramatic  art  probably  led 
to  the  origination  of  certain  forms  of  free-hand 
exercise,  xsthetic  in  character,  which  have  been 
developed  by  a  number  of  American  workers, 
tboug^i  his  daughter  has  e:niressly  denied  Biat 
he  had  anything  to  do  with  gymnastics.  His 
work  was  approached  entirely  fit>m  a  philosoph- 
ical, as  distinguished  from  a  physiological,  view 
point,  and  the  mystic  nuntber  three  and  its  mul- 
tiples governed  the  various  modes  of  movement 
and  expression.  That  every  movement  and  atti- 
tude of  the  body  should  express  an  emotion  was 
a  cardinal  point  The  cause  of  physical  train- 
ing was  for  a  time  retarded  by  the  sentimental, 
languid  and  unscientific  atmosphere  which  sur- 
rounded much  of  this  work,  but  with  the  pass- 
ing of  the  vogue  it  is  found  to  have  left  two 
distinct  types  of  exercise  and  certain  principles 
of  graceful  motion  which  have  permanent 
value.  To  make  the  body  flexible,  and  to  free 
it  from  habits  of  muscular  tension,  relaxing 
(devitaliiinp)  exerdses  are  used.  These  con- 
sist in  making  absolutely  limp  one  part  of  the 
body  after  another,  and  finally  the  whole  at 
once,  tiy  removing  all  tension  from  the  articu- 
lations. These  exercises  are  followed  by  a 
series  of  energizing  or  vitalizing  movements, 
stow  and  rhythmic.  Principles  of  grace  embodied 
in  these  include  the  slow  evolution  of  move- 
ment from  one  point  lo  the  next,  and  the  move- 
ment in  opposition  (opposite  direclions)  of  two 


warring  of  systems  has  largely  given  place  to  a 
troader  spirit  which  recognises  the  fact  that 
different  methods  of  gymnastic  procedure  are 
Atted  to  produce  difFerent  results  suited  to  dif- 
ferent conditions  and  temperaments.  Certain 
principles  have  emerged  which,  in  a  more  flex- 
ible guise  than  when  first  introduced  to  us,  are 
more  largely  entering  into  all  gymnastic  woric 
and  may  be  said  to  serve  as  criteria  of  its  qual- 
ity. These  principles  include  a  careful  con- 
sideration of  the  condition  and  needs  of  die 
individual,  a  purposeful  selection  of  exerdse 
with  regard  to  its  effects,  a  eeneral,  though  not 
of  necessity  an  tininterrupted,  progression  in  its 
use.  all-over  body  exercise  in  a  given  lessotL 
ana  its  arrangement  with  reference  to  curves  of 
effort — that  is,  the  gradual  approach  to,  and 
-■"tding   from,   maximal   heart   effects,     Awk- 


parts    moving    simultaneously.     Delsarte'! 
training. 


pressional   work  is   highly  valued   i 


Swedish  educational  gymnastics  were  intro- 
duced into  this  country  in  1888  by  Baron  Nils 
Posse,  having  been  preceded  many  vears  by 
German  gymnastics.  These  two  scnools  or 
lethods  of  work,  differing  radically. 


tern,*  implying  fixed  limits  and  arbitrary  .  . 
of  procedure,  as  distinguished  from  flexible 
methods,  capable  of  growth  and  adaptation, 
though  eadi  claimed  the  latter  quality.  A  bitter 
rivalry  ensued,  extending  over  many  years  and 
hindering  the  development  of  the  subject    This      the  taking 


training  of  the  power  of  muscular  co-ordina- 
tion' cultivation  of  erect  carriage  and  generally 
Sod  postnre  are  recognized  as  indispensable, 
ethods  of  teaching  gymnastics  are  found  to 
be  as  amenable  to  the  Taws  of  pedagogy  as  any 
other  branch  worthy  to  rank  in  the  science  of 
education,  and  recognition  is  given  to  the  train- 
ing or  use  of  psychological  powers  —  tfie  motor 
sense,  the  will,  objechve  and  subjective  inter- 
est, automatic  and  voluntary  attention,  etc.  In- 
deed, physiological  psychology  and  child  study 
have  contributed  as  much  to  physical  training 
as  has  the  physiological  laboratory. 

The  professional  training  of  teachers  of 
gymnastics  has  done  much  to  advance  the  cause 
of  the  subject  which  long  suffered  from  the 
idea  that  agility  of  performance  was  a  sufficient 
qualification  for  teaching.  There  are  in  the 
United  Stales  many  normal  schools. of  physical 
training,  offering  i:ourses  from  two  to  four 
years  in  length,  including  several  universities 
and  colleges  that  give  normal  instruction  in  the 
theory  and  practice  of  the  subject.  In  addition 
many  normal  schools  for  class  teachers  train 
titeir  students  to  conduct  class  exercises  in 
various  branches  of  physical  training.  There 
are  also  each  year  many  summer  schools  of 
physical  training.  The  subjects  studied  in  nor- 
mal schools  of  physical  training  include  physics, 
chemistry,  histology,  physiology,  anatomy, 
kinesiology,  anthropomotry,  biology,  symptom- 
oloey,  psychology,  pedagogy;  personal,  public 
ancschool  hygiene,  besides  the  various  kinds  of 
practice  work  in  gymnastics,  athletics,  swim- 
ming and  other  sports,  fencing,  games,  dancing, 
voice  training  and  practice  teaching. 

The  modem  gymnasium  requires  expert 
knowledge  for  its  design  and  construction. 
From  30  to  40  square  feet  of  floor  space  should 
be  allowed  for  each  pupil  exercising  in  a  class. 
Trusses  or  ceiling  beams  should  clear  the  floor 
20  feet  and  a  gallery  for  a  running  track  should 
be  10  or  11  feet  clear  from  the  floor.  Lockers, 
swimming  tank,  office  and  examining  room  for 
the  director  should  be  included. 

Anthropometry,  as  used  in  connection  with 
physical  training,  consists  mainly  of  the  meas- 
urement of  sigmficant  girths  with  a  steel  tape; 
depths,  as  of  chest  and  abdomen,  with  calipers; 
standing  and  sitting  heights  with  the  stadiom- 
eter;  strength  tests  of  the  various  muscular 
groups  with  dynamometers,  etc. ;  the  measure- 
ment of  lung  capacity  with  the  spirometer  and 
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hearing,  and  psycholo^cal  tests  for  reaction, 
time,  etc.,  are  often  included.  To  these  are 
added  examination  of  the  hear^  lungs,  spine, 
etc.,  and  a  tabulation  of  facts  of  personal  his- 
tory bearing  upon  heredity  and  other  significant 
influences.  Such  examination  is  made  by  the 
phj'sical  directors  of  practically  all  colleges  and 
universities,  secondary  and  normal  schools  and 
young  men's  Christian  associations.  From 
this  data  an  individual  may  be  compared  with 
the  mean,  average  or  nonnal  type  for  his  age 
and  height,  cxerdse  prescribed  according  to  bis 
needs  and  development  noted  from  time  to  time, 
Physical  examination  of  children  in  the  public 


quirine  such  regular  examinations  and  system- 
atic pnysical  training  for  children  of  school 
age.  Out  of  this  were  is  evolving  a  more 
scientific  correladon  between  the  laws  of  growth 
and  physical  exercise.  These  laws  have  been 
largely  formulated  on  the  classic  studies  first 
made  by  a  comnussion  in  Sweden,  and  in  the 
United  Slates  by  Dr.  W.  T.  Porter  in  Saint 
Louis  and  Dr.  H.  P.  Bowditch  in  Boston, 
From  these  measurements  have  come  a  recog- 
nition  of  growth  periods  and  laws  of  growth 
that  form  a  valuable  index  to  required  exercise. 
The  representative  organization  of  physical 
training  in  the  United  States  is  the  American 
Physical  Education  Association  (formerly  The 
American  Association  for  the  Advancement  of 
Physical  Education),  organized  in  1885.  The 
'Proceedings'  of  this  association  and  its 
official  organ,  'The  American  Physical  Eiuc»- 
tional  Rexiiew'>  published  since  1896,  form  the 
most  valuable  depository  in  English  of  the 
scientific    and    philosophical    material    on    the 

Other  organizations  of  national  scope  should 
be  mentioned,  each  of  which  is  devoted  to  a 
special  phase  of  physical  development.  Ath- 
letics and  sports  have  been  mainly  fostered  by 
the  Amateur  Athletic  Union,  the  National  CoU 
legiate  Athletic  Association,  The  Intercollegiate 
Association  of  Amateur  Athletes  of  America, 
The  Young  Men's  dristian  Association  Ath- 
letic League  and  Public  Schools  Athletic 
Leagues  for  Boys  and  Girls.  These  athletic 
organizations  govern  amateur  standards  and 
awards,  are  more  or  less  concerned  with  ar- 
rangements for  competitive  games  and  meets, 
furnish  officials  for  these  and  are  usually  rep- 
resented on  the  rules  committees  for  various 
j^imes.  The  Playground  and  Recreation  Asso- 
ciation of  America,  organized  in  1904,  has 
secured  children's  playgrounds  for  many  com- 
munities throughout  the  country,  and  has  fur- 
thered all  kinds  of  recreation  for  children  and 
adults,  including  leadership  in  war  camp  com- 
munity  service  during  the  World  War.  This 
organization  has  been  a  large  factor  in  wide 
recognition  of  play  as  a  factor  in  social 
economics  and  for  its  educational  values,  physi- 
cal, mental  and  moral.  The  American  Posture 
League,  founded  in  1914,  has  done  much  ijrac- 
tical  work  in  gaining  recognition  of  habitual 
body  posture  as  a  fundamental  feature  of  sound 
physical  development  and  health.  Its  educa- 
tional work  has  included  the  promulgation  of 
a  standardized  or  "Triple  Test"  for  posture 
that  has  furnished  means  of  measuring  educa- 
tional results  in  this  particular.  The  main  work 
of  the  society,  however,  has  been  lo  improve 


it  affects  posture,  by  fash- 
ioning in  correct  anatomic  form  many  article! 
of  every-day  use  that  mold  the  posture  of  the 
body  —  a  scientific  work  engaging  in  the 
league's  technical  committees,  orthopcedic  sur- 
geons, school  h^gienists,  etc,  and  resulting  in 
the  standardization  of  school  and  other  fur- 
niture, shoes,  corsets^  waists,  coats,  hose  sup- 
Krters  and  other  arudes.  The  Life  Extension 
stitute,  founded  in  1P15,  is  also  unique  as  an 
organization  in  the  field  of  public  health  and 
preventive  medicine.  It  undertakes,  by  stand- 
ardized periodic  examinations,  to  discover 
incipient  or  developed  pathological  conditions 
and  so  forestall  illness.  These  examinations 
are  made  by  contract  with  industrial  organiza- 
tions for  their  emplc^es,  or  for  individuals  on 
annual  membership  or  otherwise.  In  the  ex- 
aminadon  of  many  thousands  of  industrial  and 
office  workers  the  Life  Extension  Institute  ha> 
found  that  from  50  per  cent  to  59  per  cent 
have  impairments  of  arteries,  kidneys,  heart  or 
other  organs  that  indicate  breakdown  if  not 
taken  promptly  in  hand  and  remedied.  The 
army  draft,  with  its  rejection  of  40  per  cent 
on  grounds  of  physical  defects,  and  the  Marine 
Corps  rejection  of  90  per  cent  startled  the 
country  into  realization  of  the  need  for  better 
physical  development  for  children,  better  living 
and  working  conditions  for  adults  and  better 
personal  hygiene  for  all. 

In  1918  there  were  in  the  United  States  of 
America  57  societies  engaged  in  public  health 
work.  Twenty-eight  of  these  were  devoted  to 
such  work  exclusively  and  29  of  them  supple- 
mented their  main  work  of  social  or  educa- 
tional betterment  with  some  activity  in  pre- 
ventive medicine.  Among  the  many  other  indi- 
cations of  a  vast  movement  amona  the  more 
intelligent  public  to  improve  health  and  de- 
velopment and  forestall  illness  may  be  men- 
tioned the  great  health  engineering  work  of 
the  Rockefeller  Foundation  through  its  medi' 
cal  board,  of  the  Russell  Sage  Foundation, 
enormous  private  bequests  to  medical  research, 
the  improvement  of  health  conditions  and  the 
wiping  out  of  specific  diseases  in  whole  districts, 
as  in  New  Orleans,  Cuba  and  the  Panama  Canal 
Zone.  Much  of  this  has  been  the  work  of  the 
Federal  government  through  the  surgeon-gen- 
eral's office  and  its  other  agencies  (segr^ated 
in  1918  under  the  United  States  Public  Health 
Service).  The  community  surveys  and  co- 
operative work  of  all  health  agencies  in  the 
Seat  experimental  studies  in  Framingham, 
ass..  Jackson,  Mich.,  and  Gncinnati,  Ohio; 
the  anti-tuberculosis  crusade;  the  attention  to 
school  and  industrial  luncheons',  the  attention 
to  nutrition,  food  values  and  wholesome  food 
for  the  masses  preceding,  during  and  after  the 
war  —  these  are  all  parts  of  the  great  movement 
for  improved  health  standards. 

All  of  these  health  agencies  reco^ze  physi- 
cal exercise  as  a  fundamental  requisite  to  any 
health  program.  Conversely,  systemauc  work 
in  physical  exercise,  to  produce  its  best  results, 
should  be  related  to  other  health  considerations 
and  preceded  by  thorough  physical  examina- 
tion. It  has  been  estimated  (New  York  City 
Department  of  Health,  1916)  that  out  of  any 
1,000  industrial  workers  25  are  all  the  time 
absent  for  illness.  The  United  States  Health 
Service  has  estimated  the  annual  economic  loss 
from  illness  among  industrial  workers  in  tl^ 
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country  at  $75O,00O/)00.  The  future  of  the 
nation  in  its  economic  power  and  in  the  strenglh 
and  character  of  its  population,  is  thus  inherent 
in   this  subject  of  physical  development. 

Bibliognipby. — Ainerican  Association  for 
the  Advancement  of  Physical  Education,  Pro- 
ceeding^ (1885  to  18953;  Ameriran  Physical 
Education  Review  (1896  et  seg,> ;  Reports. 
United  States  Commissioner  of  Eaucation  ana 
United  States  Bureau  of  Education  (I89I,  1S97 
and  later) ;  Bibliography  of  Physical  Training, 
McCurdy,  1905;  Bibliography  of  Physical 
Training,  Bridges  (from  190S  to  19U),  put>- 
bshed  Iw  Y.  M.  C  A.,  1912;  Bibliography  of 
Physical  Training,  AiSeck,  published  in  Phytical 
Edticaiion  Review  semi-annual  ly  since  1913 ; 
Bibliography  on  Posture  and  related  subjects 
in  <The  Posture  of  School  Children,'  Ban- 
croft, 1912;  A  Bibliography  on  Educational 
Hygiene  and  Physical  Education,  Wood  and 
Reesor,  published  by  Columbia  University,  1911. 

Jessie  H.  Bancwjit, 
Astislant  Director,  Physical    Training,  Public 
Schools,  New  York  City. 

PHYSICIAN,  one  who  practises  or  is 
skilled  in  the  art  of  healing  and  in  methods  of 
ptreservtng  and  promoting  health,  especially  one 
who  prescribes  remedies  for  ihseases;  spedfi- 
cally,  one  who  is  legatlj]  authorized  to  practise 
me^cine.  In  the  United  States  physicians 
qualify  by  compliance  with  State  requirements. 
State  examinations  for  ascertaining  the  fitness 
of  candidates  for  this  calling  are  now  generally 
held,  and  to  those  who  successfully  pass  them 
license  to  practise  is  granted.  Usually  a 
physician  is  not  bound  to  attend  any  person 
who  may  call  him;  but  having  undertaken  to 
treat  a  patient,  he  is  liable  to  the  penalties 
of  malpractice  in  case  of  injury  resulting 
from  his  own  incompetence  or  neglect.  As 
between  physician  and  ^tient,  relations  are 
privileged  and  confidential,  and  a  patient's 
secrets  in  the  keeping  of  a  physician  are  in- 
violable, the  State  not  even  requiring  them  to 
be  made  known  in  legal  procedures.  The  rela- 
tions of  physicians  to  the  legal  fraternity  and 
to  the  legal  transactions  of  the  State  form  part 
of  the  subject  of  medical  jarirprudence  (q.v.). 
Consult  Mitchell,  S.  Weir,  'The  Physician,  a 
Poem'  (Boston  1900) ;  Moll,  A.,  'Aeritliche 
Ethik>  (Sti:ltgart  1902);  Mimiford,  J.  G.,  'A 
Narrative  of  Medicine  in  America'  (Phila- 
delphia 1903);  Schweninger,  £.,  <Der  Arzt' 
(in  Die  G eselhschafi ,  Vol.  VII.  Frankfort  on 
Main  1906) ;  Taylor,  A.  N.,  <The  Law  in  its 
Relation  to  Physicians'    (New  York  1900). 

PHYSICIANS,  Royal  CoUue  of,  Bdio- 
bOTEh,  incorporated  26  Mov.  1681  by  royal 
charter;  a  body  empowered  to  make  laws  for 
promotuu  and  regulating  the  practice  of  medi- 
cine within  the  city  of  Edinburgh,  town  of 
Leith,  and  districts  of  the  Canongate,  West 
Port,  Pleasance  and  Polterrow.  No  person 
was  to  be  allowed  to  practise  medicine  within 
these  limits  without  a  license  or  diploma  from 
the  colle^  and  all  medicines  sold  within  the 
same  limits  were  made  liable  to  be  inspected 
by  the  officers  of  the  coUoce,  together  with  a 
maeiEtrale  and  chemist,  who  were  authorized 
to  destroy  all  medicines  which  were  found  bad 
or  unwholesome.  No  apothecary  was  allowed 
to  open  a  shop  until  he  had  passed  an  examina- 
tion  before  the  president  and  censors  of  the 


college.  IiB  Fellows  were  freed  from  jury 
duty.  Many  of  the  riphts  and  practices  of  the 
college  gradually  fell  mto  abeyance,  due  to  the 
changes  in  customs  brought  about  as  time 
passed.  A  warrant  from  the  college  is  no 
longer  necessary  to  a  practitioner;  but  the  body 
is  now  represented  in  the  general  medical  coun- 
cil established  by  the  Medical  Act  of  1858.    A 


(iterates  at  the  present  time. 
In  connection  with  the  college  there  is  a  library, 
founded  in  1683,  and  a  museum  of  matena 
medica,  begun  in  1835.  The  college,  since 
IS46,  is  located  in  its  own  building  in  Queen 
street  Consult  'Historical  Sketch  and  Laws 
of  the  Royal  College  of  Physicians  of  Edin- 
burgh.  1681^1882'    (Edinburgh  1882). 

PHYSICIANS,  Royal  College  of,  Loo- 
don,  a  body  whose  oi^aniration  dates  from 
1518.  In  that  year  Thomas  Linacre,  the  cele- 
brated scholar  and  humanist,  one  of  the  i^ysi- 
dans  of  Henry  VIII,  obtained  from  him,  with 
the  aid  of  Cardinal  Wolsey,  letters  patent  dated 
23  Sept  1518  and  incorporating  all  men  of  the 
medical  faculty  in  London  as  one  body.  Vari- 
ous privileges  were  accorded  to  them,  diiefly 
that  of  prohibiting  any  one  from  practising  as 
a  physician  in  London,  or  within  seven  miles  of 
it,  unless  be  had  first  obtained  a  license  from 
this  corporation,  A  charter  granted  four  years 
later  confirmed  the  privileges  of  the  body,  ex- 
cept that  graduates  of  Oxford  and  Cambridge 
were  pennilted  to  practise  within  the  jurisdic- 
tion of  the  coU^e  without  previous^  being 
examined  by  it  Various  charters  have  been, 
since  grant«i  to  the  college,  but  from  the  pass- 
ing of  the  Medical  Act  of  1858  iu  license  has 
not  been  necessary  to  those  practising  in  Lon- 
don or  within  seven  miles  around.  At  present 
the  corporation  consists  of  a  president,  fellows 
and  members.  It  occupies  a  building  in  Pall 
Mall  East,  opened  io  1825.  Consult  Garth,  Sir 
S.,  'The  Dispensary,  a  Poem'  (London  n.  d.) ; 
Munk,  W.,  'llie  Roll  of  the  Royal  College  of 
Plorsicians  of  London,  1518-1825>  (3  vols., 
London  1878). 

PHYSICIANS'  LIABILITY  INSUR- 
ANCE.   See  Accident  Insurance. 

PHYSICK,  fizfk,  Philip  Syng,  American 
surgeon:  b.  Philadelphia,  7  July  1768;  d,  there, 
IS  Dec.  1837.  His  father,  Edmund  Physick, 
was  an  Englishman  and,  previous  to  the  out- 
break of  the  revolution.  Keeper  of  the  Great 
Seal  of  Pennsylvania.  Philip  SyJw  Physick 
was  graduated  from  the  Collie  of  the  Uni- 
versity of  Pennsylvania  in  178^  studied  medi- 
dne  under  Dr.  Adam  Kuhn,  a  well-known 
Philadelphia  [iractiiioner  and  pupil  of  Limueus 
and  at  the  University  of  Pennsylvania.  In  1789  ' 
he  accompanied  his  father  to  England  where 
he  continued  bis  medical  studies  under  Drs. 
Hunter,  Clark  and  Osborne.  In  January  1790 
he  was  appointed  for  one  year  to  the  positioa 
of  house  surgeon  at  Saint  George's  Hospital, 
London.  In  January  1791,  at  the  expiration  of 
his  term  at  the  hospilal,  he  recdvcd  us  dipltma 
from  the  Royal  College  of  Surgeons  in  London. 
Shortly  after  that  he  went  to  Edinburgh  where 
he  continued  his  medical  studies  until  May 
1792  when  he  recdved  the  degree  of  M.D.  from 
the  Universic^  of  Edinburgh.  He  returned  to 
Philadelphia  in    1792  and  began  practice,    In 


1793  he  did  valuable  service  during  a  severe 
epidemjc  of  ^llow  fever  as  the  physician  of  a 
special  hospital  established  by  the  board  of 
health.  He  himself  suffered  a  severe  attack,  but 
recovered.  His  fame  as  a  highly  skilled  and  suc- 
cessful surgeon  spread  rapidly.  As  early  as  1794 
he  was  elected  one  of  the  surgeons  of  the 
Pennsylvania  Hospital,  Philadelphia,  where  he 
performed  many  hilherto  more  or  less  unknown 
operations.  During  his  career  he  also  developed  a 
number  of  surgical  instruments  to  such  a  point 
of  perfection  that  some  of  them  are  still  used 
to-day  in  accordance  with  his  plans.  During 
the  repeated  yellow  fever  epidemics  of  1797, 
1798  and  1799,  he  w»  again  so  active  that 
be  suffered  a  second  attack  from  which 
he  recovered  only  after  a  severe  illness.  In 
1805  he  was  appointed  professor  of  surgery  at 
the  University  of  Peunsylvama  and  in  1819  be- 
came professor  of  anatomy  there,  which  post  iie 
held  Oil  1831.  In  1824  he  was  elected  president 
of  the  Philadelphia  Medical  Society,  continuing 
aa  such  until  his  death.  In  1825  he  was  made 
a.  member  of  the  Royal  Academy  of  Medicine 
of  France  and  in  1836  an  honorary  fellow  of 
the  Royal  Medical  and  Chirurgical  Society  of 
London.  He  has  been  styled  'the  father  of 
American  Surgery .»  Consult  Bell,  John, 
'Philip  Syng  Physick'  (in  'Lives  of  Eminent 
American  Physicians  and  Surgeons'  ed.  by 
Gross,  S.  D.,  Philadelphia  1861) ;  Randolph.  J., 
'A  Memoir  on  the  Life  and  Character  of  PhiUp 
Syng  Physick'    (Philadelphia  1839). 

PHYSICS  may  be  defined  as  the  science 
of  energy,  of  the  transformations  of  energy 
and  of  Its  relation  to  mailer.  This  is  an  im- 
perfect definition  in  that,  first,  a  comprehensive 
imderstanding  of  the  meaning  of  energy  involves 
a  complete  knowledge  of  physics;  and  second, 
the  science  of  energy,  in  its  broadest  sense,  com- 
prehends all  (sdencet  while  thei  content  of 
physics  is  generally  limited  to  ihe  scope  of 
the  topics  which  will  be  outUned  below.  In- 
deed, in  its  earlier  history  and  under  its  early 
title  of  natural  philosophy,  physics  did  encom- 
pass a  much  wider  scope;  but  by  a  process  of 
exclusion  of  certain  branches  as  they  developed 
into  specialized  sciences,  sudi  as  chemistry, 
astronomy,  metallurgy,  meteorology  and  ge- 
ology, it  has  been  limited  to  its  present  scope; 
and  about  1870  its  present  name  of  physics  took 
the  place  of  the  older  title.  This  process  of 
separation  is  still  going  on ;  as,  for  example, 
certain  parts  of  electricity,  that  have  heretofore 
belongea  to  physics,  are  gradually  bdng  de- 
veloped into  the  separate  science  of  electrical 
engineering,  as  distinguished  from  the  practice 
or  art  of  electrical  engineering.  At  the  same 
time,  investigation  and  discovery  are  adding 
,  new  fields  to  the  science  of  physics.  In  its 
applications  and  its  inter- relationships,  physics 
lies  at  the  foundation  of  all  of  the  expernnental 
sciences  and  still  assists  their  mttdem  develop- 
ment, to  a  lesser  extent  only  than  does  mathe- 
matics. Ill  us  the  interconnections  between 
physics  and  the  olhts  sciences,  particularly 
chemistry,  are  so  intimate  that  it  is  impossible 
to  draw  an  exact  line  of  separation^  so  that  in 
these  borderlands  between  the  sciences  have 
been  built  up  new  sciences  which  partake  of  the 
nature  of  both  and  which  have  consequently 
been  named  physical  chemistry  or  dtemical 
physics,  meteorological  physics,  physical  as- 
tronomy or  Bstro-pfay«cs,  etc. 


Modern  idiysics  is  an  inductive  science,  likt 
the  other  sciences,  it  is  based  upon  a  belief  in 
Uie  "constancy  of  nature* ;  upon  the  belief 
that  the  same  cause,  operating  under  the  same 
conditions,  wll  result  in  the  Same  effects  at  any 
time.  In  order  to  ascertain  the  cansal  rela- 
tions of  physical  occurrences,  or  phenomena, 
observations  are  made  of  what  conditions  seem 
to  affect  the  i^enomenon  under  study  and  ex- 
periments are  performed  in  which  the  condi- 
tions are  under  the  control  of  the  observer,  so 
that  they  may  be  varied  separately,  in  order  to 
determine  which  conditions  are  essential  and 
which  are  acddenial.  Then  exact  measure- 
ment! are  made  to  determine  the  quantitative 
relation  between  the  essential  conditions  and 
the  effect  resulting.  This  quantitative  relation, 
rigidly  established  by  exhaustive  experiments 
and  with  its  limitations  clearly  specified,  is 
known  as  a  physical  latv.  For  example,  it  is 
found  that  for  a  constant  mass  of  gas,  at  a 
constant  temperature,  the  product  of  its  pres- 
sure  by  its  corresponding  volume  is  a  constant 
for  most  gases  wiuiin  a  moderate  range  of  pres- 
sures; and  this  relation  is  known  as  Boyle's 
Law.  It  may  be  called  an  empirical  law,  in 
that  it  represents  a  relationship  between  two 
physical  quantities,  the  explanation  of  which 
It  does  not  give.  A  study  of  many  similar  or 
related  phenomena  suggests  a  generalization  or 
hypothesis  as  the  explanation  of  them  all.  This 
hypothesis,  tested,  modified  and  perfected  by 
extensive  study  and  experimentation  along  lines 
suggested  by  it  and  extending  to  all  known 
phenomena  to  which  it  may  have  any  relation 
and  strengthened  by  its  use  in  suggesting  and 
predicting  new  phenomena,  becomes  a  physical 
theory  and  may  later  attain  to  the  dignity  of 
a  general  physical  law.  Thus  a  further  study 
of  the  relations  between  the  pressure  and  vol- 
ume of  a  ^as  and  the  other  factors  (tempera- 
ture, chemical  structure,  etc)  which  might  be 
related  to  it,  led  to  the  kinetic  hypothesis  of 
gases  and  this  hypothesis,  suitably  modified, 
having  been  found  to  be  in  agreement  with 
the  phenomena  it  was  called  upon  to  explain 
and  to  be  still  further  supported  by  other 
phenomena  (such  as,  for  example,  the  Brownian 
movements)  has  become  the  kinetic  or  dynamic 
theory  of  ^ses. 

Physics,  as  the  sdetice  of  energy,  has  its 
unification  in  the  principle  of  the  conservation 
of  energy.  The  statement  of  this,  in  the  words 
of  Maxwell,  is;  "The  total  energy  of  any  ma- 
terial system  is  a  quantity  which  can  neither  be 
increased  nor  diminished  by  any_  action  between 
the  parts  of  the  system,  though  it  may  be  trans- 
formed into  any  of  the  forms  of  which  energy 
is  susceptible."  The  importance  of  this  princi- 
ple and  its  influence  in  unifying  and  m  de- 
veloping physics  cannot  be  overestimated  Just 
as  the  development  of  the  principle  of  conserva- 
tion of  matter  unified  chemistiy  and  put  into  the 
hands  of  the  chemist  a  rule  tor  measuring  his 
facts  and  for  checking  his  theories,  so  the 
principle  of  conservation  of  energy  has  become 
the  basic  law  connecting  all  physical  phenomena, 
for  testing  the  accuracy  of  physical  experi- 
ments and  for  checking,  modifying  and  extend- 
ing physical  theory.  Obviously,  a  great  deal 
depends  upon  our  definition  of  energy  and  the 
great  importance  of  the  conservation  principle 
lies  in  the  fact  tiiat  there  is  so  simply  definable 
a  physical  function  as  mechanical  enei^  which 


does  remain  invariant  in  a  *closed*  system; 
and  furthermore,  that  it  is  possible  to  express 
quantitatively  all  other  physical  manifestations 
of  nature  in  terms  of  this  invariant  energy 
function.  In  the  paragrapos  which  follow,  at- 
tempt is  made  to  outline  the  content  of  physics 
as  It  exists  al  the  present  writing.  It  should 
be  again  emphasized  here  that  this  content  can- 
not be  fixed  for  all  time;  that  tt  is  changing, 
undergoing  development,  essentially  dynamic  in 
its  nature.  It  is  at  present  generally  divided 
into  the  following  topics,  or  similar  ones :  me- 
chanics and  (medianicat)  properties  of  matter 
('pure*  and  'phjrsical*  medianics),  sound,  heat, 
light  and  magnetism  and  electricity.  This  divi- 
sion is  to  a  great  extent  arbitrary,  made  for  con- 
venience in  study  and  the  moaem  science  is 
careful  to  recognize  it  as  such  and  to  recogniEe 
the  unity  of  relationship  among  all  its  parts. 

Mechanics  (or  "pure"  mec^nics)  is  essen- 
tially a  branch  of  mathematics,  based  on  cer- 
tain axiuns  derived  from  physics,  but  its  basic 
importance  in  all  branches  of  physical  science 
makes  it  one  of  the  first  topics  mcluded  in  a 
study  of  physics.  It  is  that  branch  of  science 
which  deals  with  motion,  with  forces,  with  mat- 
ter in  so  far  as  it  is  affected  by  motion  and 
forces  i,e.,  mass  and  configuration,  and  with 
their  inter-relations.  It  is  generally  divided 
into  kinematics,  which  deals  with  motion  by 
itself;  and  dynamics,  of  which  statics  deals  with 
forces  alont,  under  conditions  of  balance,  or 
equilibriunL  and  kinetics  deals  with  mat- 
ter in  inoUon,  as  the  result  of  the  action  of 
forces,  and  with  forces  as  producing  motion. 
Hydrostatics  and  hydraulics  should  be  men- 
tioned 3S  important  branches  or  extensions  of 
tiris  part  of  the  science,  although  often  in- 
cluded in  the  next  topic. 

Properties  of  matter  ("physical*  mechanics) 
comprises  the  general  mechanical  properties  of 
matter  in  each  of  its  three  physical  states — solid, 
liquid  and  gaseous,  and  the  laws  that  express 
the  causal  relations  found  to  exist  among  them. 
It  includes  also  all  of  the  distinctive  data 
and  i^^cal  constants  obtained  by  experimenta- 
tion with  different  kinds  of  material.  Density, 
gravitation,  buoyancy,  gas  laws,  elasticity,  vis- 
cosity, diffusion,  osmosis  and  surface  tension 
are  some  of  the  important  sub-topics  of  this 
subject  Other  divisions  of  the  subject  arc 
often  made,  in  order  to  present  some  particular 
phase  or  viewpoint:  as,  for  example,  division 
iato   ■mass"   mechanics  and   ■molecular*   me- 

Although  wave  motion  is,  in  Its  madiemat^ 
cal  develofunent,  properly  a  branch  of  "pure* 
mechanics,  it  is  generallv  incladed  with,  or 
placed  just  before,  the  subject  of  sound,  since 
in  sound  waves  and  in  the  vibrations  of  sound- 
ing bodies  (stretched  strings,  rods,  bells,  air 
columns,  etc),  there  exist  the  most  perfect  and 
tangible  examples  of  such  motion.  And,  aside 
from  a  study  of  the  physical  diaracteriatics  of 
audible  sonnds,  particular^  musical  sounds  and 
their  f^yucal  relations  in  the  musical  scale  and 
in  musM^  composition,  and  quite  recently,  vowel 
sotmds  and  other  sounds  occurring  in  articulate 
speech,  the  studji  of  sound  is  the  study  of  a 
tvpical  wave  motion^  whose  characteristics  (re- 
Secdoa  refraction,  interference,  etc,),  may  be 
easily  demonstrated  on  a  convenient  scale.  The 
practical  importance  of  the  applications  of  the 
physics  of  sound,  in  the  design  of  sound-pro- 


ducing and  reproducing  instruments,  and  in  the 
design  of  auditoriums  and  similar  public  halU, 
has  attained  to  considerable  recognition  and 
emphasis  in  recent  years.  Descriptions  of  the 
mode  of  production  of  vocal  sounds,  and  of  the 
mechanism  of  audition,  is  usually  included  in  a 
general  treatise  on  pnysics,  although  they  now 
more  properly  belong  to  the  respective  domains 
of  physiology  and  of  the  new  (experimental) 
psychology. 

The  suh-topics  of  heat,  given  in  the 
usual  order,  are  thermometry,  thermal  ex- 
pansion, calorimetry,  change  of  state,  transfer- 
ence of  heat  and  thermodynamics.  Ther- 
mometry covers  the  usual  empiric  methods  of 
temperature  measurement;  the  idea  of  the 
Kelvin  or  thermodynamic  (absolute)  tempera- 
ture scale  is  left  to  the  proper  section  of 
thermodynamics.  Thermal  expansion  includes 
the  experimental  determination  of  the  empirical 
relations  existing  between  physical  dimension 
and  temperature  for  different  materials,  and  the 
principles  and  constants  thus  determined  are  of 
considerable  importance  to  the  design  of  all 
kinds  of  machinery  and  construction,  and  are  of 
vital  importance  in  physical  mensuration  and 
chronometry. 

Calorimetry  and  changes  of  state  deal  with 
measurements  of  quantities  of  heat  Although 
arbitrary  units  of  heat  quaptity  (calory,  British 
thermal  unit,  etc.),  are  most  frequently  used, 
the  establishment  by  Joule  and  others  of  the 
exact  equivalence  between  heat  quantity  and 
mechanical  energy  has  made  the  use  of  energy 
units  (erg,  joule,  etc.),  increasingly  more  com- 
mon. The  experimental  work  consists  largely 
in  the  determination  of  specific  heats  (latent), 
heats  of  changes  of  state  (fusion,  vaporization, 
etc),  and  of  solution,  combustion,  etc;  and  in 
the  study  of  the  physical  phenomena  which  ac- 
company change  of  state,  such  as  change  of 
volume,  of  specific  heat,  of  color,  etc,  and  of 
the  effects  of  all  the  pos«ble  external  factors 
which  may  affect  or  change  the  conditions  of 
chang^e  of  state.  The  values  of  these  physical 
quantities  and  relationship  for  the  pure  ele- 
ments and  for  their  compounds  has  assumed 
such  importance  in  chemical  theory  and  prac- 
tice that  their  determination  has  become  an  im- 
portant part  of  the  borderland  science,  physical 
chemistry.  The  study  of  change  of  state  has 
made  valuable  use  of  thermodynamic  reasMiing, 
and  among  the  important  developments  result- 
in|[  in  recent  years  should  be  mentioned  the  ob- 
tatnment  of  nearly  all  of  the  normally  gaseous 
elements  and  compounds  in  liquid  form,  and  in 
many  cases  in  sold  form  and  the  production  of 
extremely  low  temperatures  by  their  means. 
Transfer  of  heat  may  be  accomplished  by  three 
different  methods- — conduction,  convection  and 
radiation:  the  first  two  methods  depend  for  their 
operation  upon  intervening  material  media  and 
are  properly  a  transfer  of  heat  energy  as  such; 
while  the  third  is  a  type  of  electro-magtketic 
radiation,  and  is  more  completely  treated  tinder 
that  heading. 

Thermodynamics,  as  the  name  implies,  is 
involved  whenever  there  is  a  transfer  into  heat 
energy  of  any  other  form  of  energy,  or  vice 
versa;  and  for  the  investigation  and  study  of 
SMh  phenomena  there  have  been  developed  cer- 
tain general  relationships,  theorems  and  methods 
of  treatment,  which,  taken  together  in  their 
proper  arrangement,   form  a  peculiar  and  dis- 


tinct  rnathematical  branch  of  science  which 
we  may  desi^ate  as  'formal*  the rmo dynamics, 
to  distinguish  it  from  the  broader  field  of  gen- 
eral thermodynamics.  The  applications  of  this 
thermodynamic  reasoning  are  found  in  evey 
branch  of  physical  and  chemical  theory,  inclua- 
ing  electrical,  electro-chemical  and  radiation 
theory. 

The  best-known  of  the  relationships  of 
■formal"  thermodynamics  are  the  Camot 
theorem  and  the  Kelvin  or  thermodynamic  tem- 
perature scale.  The  lalter  furnishes  a  tem- 
perature standard  which  is  independent  of  the 


1  for  the  efficient  performance  of  any  heat 
engine  (sleanii  gas,  etc.),  the  purpose  for  which 
they  were  originally  developed,  hut  are  also 
the  basis  of  relationships  connecting  the  factors 
involved  in  change  of  slate  (e.g.,  the  Qapeyron- 
Oausius  equation),  thermo-electricity,  solution 
and   innumerable   other   physical    and   physico- 


.. have   been    formulated    to 

mplify  the  mathematical  treatment  of  these 
problems.  General  thermodynamics  includes,  in 
addition  to  the  reasoning  of  "formal"  thermo- 
dynamics and  the  applications  mentioned  above, 
a  thorough  study  of  the  relations  connecting 
the  mechanical  and  thermal  conditions  of  matter 
in  the  different  states,  and  in  the  transition 
states :  such  as,  for  example,  the  relation  of 
pressure  and  specific  volume  to  the  temperature, 
spedlic  heats,  heat  of  transformation,  etc.  and 
their  interpretation  according  to  thermodynamic 
reasoning.  The  idea  of  a  "perfect"  gas,  and 
the  evolution  of  the  kinetic  or  dynamic  (mole- 
cular) theory  of  gases,  are  logical  developments 
of  this  section  of  physics.  In  recent  years  the 
methods  of  'statistical*  mechanics  which  have 
been  developed  for  the  study  of  certain  types 
of  thermodynamic  problems  have  met  with  con- 
siderable success  in  the  study  of  the  "dynamic" 
theory  and  of  radiation  theory.  The  many  ap- 
plications of  thermodynamic  theory  and  rea- 
soning in  heat-power  engineering,  physical 
chemistry  and  other  fields,  miriit  properly  be 
classed  as  applied  or  technical  thermodynamics. 
Light  is  a  form  of  radiant  energy  capable 
of  stimulating  the  nerve  termini  of  the  retina 
of  the  human  eye.  Two  well-defined  methods 
of  study  are  generally  recogniied.  To  a  limited 
extent,  its  phenomena  may  be  studied,  and 
simple  laws  for  its  reflection  and  refraction  by 
mirrors,  prisms  and  lenses  be  deduced,  without 
reference  to  the  physical  nature  of  light  energy, 
or  of  its  propagation.  This  is  the  method  of 
geometrical  optics,  as  distinguished  from  phys- 
ical optics;  and  it  suffices  for  the  design  of 
cameras,  telescopes,  surveying  Instruments, 
range  fuiders,  etc.,  and  for  most  of  the  work 
of  perfecting  the  optical  surfaces  of  the  lenses 
used  in  such  instruments  (to  make  them  achro- 
matic, anastigmatic,  aplanatic,  etc.),  although 
intelligent  work  in  this  field  is  now  guided  by 
a  knowledge  of  many  of  the  phenomena  which 
come  within  the  scope  of  physical  optics.  In 
physical  optics,  the  phenomena  of  li^ht  are 
Studied  for  the  purpose  of  determimng  the 
of  light  energy  and  of 


well,  of  those  that  reflect,  refract  or  otherwise 
modify  its  character  or  propagation.  Study  of 
the  phenomena  of  interference,  of  diffraction, 
of  transmission  in  finite  time,  and  of  polariza- 
tion, established  the  theory  (the  wave  theory) 
that  light  energy  is  propagated  through  space 
as  a  transverse  wave  motion  at  a  finite,  though 
incredibly  high,  velocity.  Spectral  color  is 
identified  with  wave  length.  Later  investiga- 
tions have  identified  light  radiation  as  that  part 
of  electro-magnetic  radiation  whose  wave 
lengths  are  capable  of  exciting  the  visual  sense. 
The  wave  theory  of  light  gives  a  clear  and 
lo^cal  explanation  of  all  of  the  phenomena  of 
reflection  and  refraction,  and  in  addition,  has 
disclosed  physical  limitations  to  the  clearness 
of  the  optical  images  produced  thereby,  other 
than  the  limitations  to  the  perfection  of  the 
optical  surfaces,  the  knowledge  of  whidi  has 
done  much  toward  the  perfection  of  such  optical 
instruments.  Furthermore,  the  development  of 
apparatus  for  the  demonstration  and  study  of 
the  phenomena  peculiar  to  physical  optics  has 
resulted  in  the  invention  of  man^  new  and  valu- 
able physical  instruments  —  interferometers, 
diffraction  gratings,  polarimeters,  etc.— which 
open  up  new  fields  of  knowledge  and  stud}*, 
and  permit  of  the  measurement  of  many  physi- 
cal quantities,  both  new  and  old,  to  a  previously 
unheard-of  degree  of  accuracy. 

The  study  of  the  spectrum  has  proven  a  most 
fruitful  field  of  endeavor:  to  the  physicist,  in- 
tent on  knowing  the  structure  of  the  molecule 
and  the  atom,  it  has  suggested  some  of  his  best 
ideas;  while  to  the  chemist  is  given  the  ability 
to  identify  the  minutest  c(Uanlities  of  elements, 
by  examination  of  emission,  transmission  (ab- 
sorption), and  reflection  spectra'  and  to  the 
Astronomer  starlight  has  revealed,  in  its  spec- 
trum, the-  compositioD,  and  sometimes  the 
motion,  of  its  celestial  source.  Photometry,  the 
measurement  of  the  brightness  of  luminous 
sources  and  of  illuminated  surfaces  (illuminom- 
etry),  is  a  branch  of  the  applied  science, 
developed  by  the  physidst  and  psychologist  in 
close  co-operation,  which  is  of  great  import- 
ance to  the  physical  investigator,  as  well  as  to 
the  illuminatmg  engineer. 

Electricity  and  magnetism  are  nowadays 
treated  as  a  single  subject,  although  in  its 
earlier  stages  of  development,  different  types  of 


many  treatises,  particularly  by  those  who  favor 
the  historical  method.  Uagnetism  covers  the 
properties  of  permanent  magnets,  and  the  jite- 
nomena  of  magnetic  fields  proauced  by  such 
magnets.  Many  of  the  problems  of  terrestrial 
magnetism  may  be  considered  on  the  assump- 
tion that  the  earth  is  a  huge  magnet,  without 
regard  to  its  source  of  tnaf^etization,  and  most 
of  the  methods  of  magnetic  survey  have  been 
developed  under  this  heading.  The  magnetic 
properties  of  para-magnetic  and  dia-magnetic 
substances  (permeability,  hysteresis,  etc.)  may 
be  considered  here,  but  are  more  generally 
included  as  a  part  of  electrokinetics,  under  the 
lub-topk   of    electro-magnetism.     The   *mole- 
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coUr*  (Ewin^s)  theory  of  magnetistii  is  here 
used  to  explain  the  facts,  altfaough  it6  complete 
^domnent  also  properly  belongs  to  the  later 
section. 

The  qmnti^  factor  of  electrical  energy  is 
electric  chai^;  the  intensity  factor  is  electric 
potential  difierence.  The  presence  of  electric 
potential  difference  across  a  non-condactor 
(dielectric)  produces  what  is  often  described  as 
a  inlin^  up  on  the  opposite  boundaries  of  the 
dielectric  of  equal  and  opposite  quantities  of 
electric  chaise  (Maxwell's  explanation  of  this, 
as  a  Tnomentary  displacement  of  electric  charRC 
wross  the  dialectric  is  believed  at  present  to  Be 
a  more  rational  one)  ;  and  this  results  in  a  state 
of  strain,  described  as  a  field  of  electrostatic 
force,  throughout  the  dielectric.  The  presence 
of  electric  potential  difference  across  a  coii- 
ducior  produces  a  continuous  displacement  or 
*Qow*  of  electric  charge  across  the  conductor 
which  constitutes  an  electric  current,  and  which 
is  accompanied  by  a  state  of  magnetic  stiain  or 
a  field  of  magnetic  force  in  the  conductor  and 
in  the  surrounding  space.  Study  of  the  phe- 
nomena of  the  dectrostatic  field  constitutes 
electrostatics,  while  that  of  the  phenomena  ac- 
companying electric  flow  or  current  constitutes 
electrokinetics.  The  latter  topic  has  proven  up 
to  this  time  far  the  more  important,  although 
the  modem  physics,  both  in  theory  and  in  prac- 
tice, has  been  forced  more  and  more  to  consider 
dK  electrostatic  phenomena  which  accompany 
current  flow;  as  for  example,  in  eleciro-ma(f- 
netic  radiation  theory  and  ita  applications  m 
wireless  communication,  in  the  theory  and  the 
applications  of  gaseous  conduction,  and  iik  the 
design  and  operation  of  long  distance,  high 
potential  transmission  lines. 

Electrical  enetsy  becomes  manifest  to  onr 
senses  only  indirectly,  as  it  is  transformed  into 
Other  forms  of  energy,  such  as  heat  energy, 
chemical  energy  ana  mechanical  energy;  the 


of  measurement  and  of  utilization  of  electrical 
ener^  are  indirect,  tneasuring  and  utilizing  the 
transformed  energy.  On  the  other  hand,  elec^ 
trical  energy  is  produced  by  the  transformation 
of  the  other  fonns  of  energy  into  electrical 
energy,  and  the  commercial  utilization  of  elec- 
tricity became  practicable  only  after  the  inven- 
tion of  dynamo-electric  machinery,  which 
made  [lossible  the  efficient  transformation  of 
mechanical  energy  into  electrical  energy;  the 
other  methods  of  production  being  too  limited 
and  costly.  Too  numerous  to  mention  are  the 
inventions  and.  practical  applications  of  deo- 
triciiy  to  the  needs  of  humanity:  in  commtmi- 
cation,  from  the  earliest  telephone  and  the  first 
Atlantic  cable  to  the  wireless  telegraph  and 
telephone  of  to-day  and  to-morrow;  in  illumi- 
mtion,  where  electricity  has  revolutionized  the 
world's  lighting  methods;  in  power  transmis- 
sion, which  has  made  possible  the  utilization  of 
tie  least  accessible  of  the  world's  power  re- 
sources; in  power  application,  from  the  largest 
motors  to  the  smallest  motors  for  fans  and 
toys;  in  chemical  production  —  the  whole  de- 
velopment of  electro-chemistry;  in  medicine, 
as  in  the  applications  of  X-rays;  and  in  liter- 
ally millions  of  other  ways,  in  every  conceiv- 
able field,  electricity  is  serving  humanity.  The 
devdopioKot  of  the  production,  transmission 
and  uuli*at«>n  of  electric  power  constitutes  the 


business  of  the  electrical  engineer.  A  complete 
outline  of  this  quite  modem,  but  already  very 
extensive  subject,  with  its  relations  to  electro- 
chemistry and  electrical  engineering,  will  be 
found  elsewhere  in  these  volumes.  The  most 
recent  developments  of  electrical  science  in  the 
way  of  advancement  of  knowledge  of  the  nature 
of  electricity  itself  are  so  epochal,  so  extended 
and  so  far-reaching  in  their  bearing  on  all  other 
physical  theory,  that  their  consideration  ts 
properly  left  to  the  paragraphs  that  follow. 

Recent  E>evelopnientB. — Although  deTelo|»- 
ments  of  major  importance  have  been  made  m 
all  fields  of  the  science,  yet  certain  tines  of 
investigation  have  extrnded  so  far,  and  have 
established  such  profoimd  unifying  principles, 
as  to  justify  their  recognition  as  new  sections 
of  physical  science.  The  first  of  these  is  Elec- 
tro-magnetic Radiation,  Maxwell's  mathemati- 
cal theories  of  electricity  indicated  the  possi- 
bility of  the  propagation  of  energy  through 
space  as  electro-magnetic  wave  motion;  a  pos- 
sibility that  was  experimmtalty  verified  by 
Hertz.  The  velocity  of  these  "Hertrian*  waves, 
which  have  since  been  applied  with  such  great 
success  to  "wireless*  communication,  was  found 
to  be  the  same  as  the  velocity  of  light ;  and 
from  this  followed  directly  the  recognition  of 
the  identity  of  light  radiation,  of  heat  radia- 
tion, and  of  those  regions  of  radiation  of 
frequencies  above  and  below  those  correspond- 
ing to  visible  light,  respectively  called  ultra- 
violet and  infra-red  °^light'  or  radiation,  as  all 
one  and  die  same  type  of  radiation,  difCerit^ 
only  in  frequency  and  in  methods  of  detection; 
while  the  discovery  of  X-radiation  (and  gam- 
ma-radiation of  radio-active  materials)  has 
extended  our  knowledge  of  electro-magnetic 
radiation  to  what  seems  to  be  the  extreme  up- 
per end  of  the  frequent^  scale.  The  importance, 
of  this  unifying  principle,  in  connection  widi 
the  others  to  be  mentioned  later,  to  the  com] 
hension  of  Iis4it  phenomena  can  only  be  s 
gested  here;  me  study  of  light  is  now  the  stu^ 
of  electro-magnetic  radiation ;  and  theories 
advanced  to  explain  its  phenomena  may  be 
tested,  not  only  bbrou^out  the  little  more  than 
an  octave  of  frequencies  comprised  by  the  vi»' 
ible  spectrum,  or  even  the  much  greater  range 
available  when  the  ultra-violet  and  infra-red 
regions  are  included,  but  throughout  the  innu- 
merable octaves  included  between  the  longest 
'wireless*  rays  and  the  shortest  gamma  ra3rs. 
Big  unexplored  intermediate  gaps  still  exist  in 
the  "spectrum*  of  radiant  electrical  energy,  due 
to  the  lack  of  suitable  detectors  or  of  known 
radiators  for  those  regions,  which  leave  ample 
opportunity  for  future  investigation.  In  this 
field  of  study  belong  also  the  phenomena  of 
fluorescence  and  phosphorescence,  which,  to- 
gether with  those  of  the  •characteristic'*  X-radi- 
ation, form  a  fascinating  field  of  complex 
radiation  phenomena,  whi<£  seem  to  hold  manr 
of  the  secrets  of  the  structure  of  matter. 
On  the  theoretical  side,  mathematical  theories 
to  account  for  the  phenomena  of  thermal  radia- 
tion have  been  developed  by  Stephen,  Wien, 
Planck  and  others,  and  the  "quantum  theory,* 
first  advanced  by  Planck,  and  later  modified  by 
himself  and  others,'  has  aroused  widespread  iO' 
tercsi  both  on  account  of  its  revolutionary  sug- 
gestions, and  because  of  its  wide  application 
and  remaricafale  agreement  with  many  experi- 
mental  ^ts. 


.Goot^lc 


40 


Another  field  of  investisMion  is  that 
which  began  with  the  study  of  electric  dis- 
charKc  through  rarified  leases,  and  which  has 
reached  its  present  culmination  in  the  modem 
electron  theory  (q.v.)  of  electricity.  On  the 
practical  side,  the  toy  of  the  scientist,  the 
'vacuum"  tube,  has  proven  the  progetutor  of 
the  X-ray  tube,  the  "vacuum"  tube  so  essential 
to  'wireless"  apparatus,  the  thermionic  rectifier, 
("id  many  other  valuable  devices.  The  work  of 
J.  J.  Thomson,  C.  T.  R.  Wilson.  MUlikan.  and 
others  has  shown  that  the  "electrons'  or  car- 
riers of  negative  electricity  in  die  'vacuum' 
tuhe  discharge,  are  invariably  associated  with 
a  fixed  amount  of  charge;  and  that  this  charge, 
whose  value  has  been  determined  with  great 
accuracy,  is  the  'elementary'  electric  charge,  of 
which  all  other  charges  are  exact  multiples. 
And  this  conception  of  electric  charge,  together 
with  Maxwell's  theonr  of  electric  fields,  pro- 
vides a  rational  basis  for  the  study  of  all  of  the 
electrical  phenomena  of  conduction,  thermo- 
electricity and  the  like,  as  well  as  of  the 
phenomena  whose  existence  has  been  revealed 
to  us  throu^  this  theory,  such  as  thermionic 
currents,  photo-electricity,  ionization  in  gases, 
etc. 

Still  another  field  of  both  theoretical  and 
experimental  development  is  that  in  which  at' 
tempts  have  been  made  to  develop  theories  of 
the  structure  of  matter.  The  dynamic  theory 
of  gases,  previously  quite  fully  developed,  has 
been  further  advanced  by  ideas  derived  from 
progress  in  other  fields  and  extended  to  explain 
many  more  phenomena.  The  discoveries  in 
radio-activity,  disclosing  as  they  have  the  ex- 
istence of  atomic  disintegration,  reveal  a  new 
complexity  of  atomic  structure,  and  at  the  same 
time  suggest  a  simplicity  of  atomic  constituents, 
.which,  together  with  the  knowledge  already 
gained  by  the  observation  of  the  behavior  of 
Scctrons  in  "vacuum*  tube  discharge,  has 
stimulated  many  serious  attempts  to  build  up 
an  electric  atom,  consisting  of  some  form  of 
positively  cfaarge<^  nucleus  about  whose  centre 
electrons  cirde  or  vibrale  at  very  high  fre- 
quencies. As  is  to  be  expected,  only  very 
partial  success  has  been  obtained  in  devising 
such  an  atom  that  will  be  in  accord  with  all  oi 
the  known  atomic  phenomena,  stich  as  the 
phenomena  of  radiation  and  of  electridtv.  and 
which  will  at  the  same  time  have  all  of  the 
necessary  chemical  properties.  But  many  iso- 
lated phenomena,  sudi  as  dia-magnetism  and 
the  Zeeman  effect,  have  already  been  given  very 
satisfactory  explanations  in  this  way,  while 
promising  attempts  have  been  made  toward  the 
explanation  of  many  other  phenomena,  as  for 
example,  para-magnetism  and  thermal  radia- 
tion ('magrLeton"  and  "quantum*  theories),  and 
many  chemical  phenomena,  such  as  valency  and 
electrolysis,  can  now  be  seen  clearly  to  be 
electro-atomic  in  their  nature.  No  one  can 
[trophesy  the  future  of  this  class  of  investiga- 
tion. In  another  direction,  the  discovery  taat 
X-ray  wave  lengths  are  comparable  with  the 
distances  between  the  atoms  in  a  crvsta!  has 
enabled  Bragg  and  others  to  study  the  struc- 
ture of  crystals,  and  not  only  to  verify  the 
regular  arrangement  of  the  atoms,  which  had 
been  guessed  at  previously,  but  as  well  to  de- 
termine the  exact  positions  and  sparing  of  the 
atoms  in  a  great  many  simple  crystals:  a  work 
which  is  gradually  extending  to  the  analyus  of 


more  and  more  complex  crystals.  Whither  mil 
it  finally  lead  ?  As  the  science  grows  the  ruigc 
of  its  knowledge  and  of  its  usefulness  ever 
widens,  yet  at  the  same  time  it  centres  closer 
and  closer  around  one  great  problem.  Has  the 
problem  of  the  science  of  energy  become  that 
of  answering  the  question,  'What  is  matter?* 
Quite  probably.  But  experiment  shows  that  the 
mass  of  a  moving  electron  is  partly,  and  may 
be  wholly,  electro -magnetic,  and  thus  there  is 
more  thwi  a  su^eation  of  the  possibility  that 
matter  is  energy. 

HistoricaL —  The  history  of  sdcnce,  prop- 
erly written,  is  more  interesting  than  the  his- 
tory of  wars  and  empires:  for  it  tells  the  story 
of  the  development  of  human  ideas.  Yet  in 
spite  of  this,  very  few  histories  of  science  are 
to  be  found.  Only  a  brief  outline  of  the  his- 
tory of  physics  may  be  given  here ;  and,  aside 
from  the  few  references  given  in  the  bibliogra- 
phy below,  further  knowledge  of  the  history 
of  i^ysics  must  be  gleaned  from  the  biogra- 
phies and  writings  of  the  men  whose  names  are 
famous  for  their  scientific  achievements. 
Physics,  in  common  with  the  other  sciences, 
may  trace  its  origins  to  remotest  antiquity:  but 
its  modern  development,  which  began  witn  its 
recognition  as  an  experimental  science,  dales 
from  about  the  16th  century.  Although  the 
knowledge  of  the  andents  of  civilization  —  the 
Greeks,  Romans,  Egyptians  and  Arabians  — 
comprised  many  isolated  scientific  discoveries 
id  while  the  writings  of  their 


made  any  appreciable  contributions 
toward  the  advancement  of  science;  certainly 
none  comparable  with  their  contributions  to 
Other  fields  of  thought.  While  it  can  be  said 
that  the  authority  of  their  master  ohtlosophers, 
such  as  Aristotle,  stood  a  formidable  Wner  to 
scientific  advancement  for  centuries,  the  con- 
fused and  intimate  relations  between  scientific, 
metaphysical  and  mystical  ideas,  combined  wiih 
an  inexplicable  disregard  of  experiment  as  a 
means  of  interpretation  of  nature,  opposed  any 
real  advancement.  The  achievements  of  Archi- 
medes in  the  fields  of  statics  and  hydrostatics 
stand  among  the  few  solitary  exceptions  that 
foreshadow  the  modem  scientific  viewpoint. 

During  the  Middle  Ages  much  of  the  sden- 
tific  knowledge  of  the  ancients  was  irretrievably 
lost,  and  most  of  that  whidi  survived  lay  dor- 
mant. The  supreme  authority  of  Aristotle 
among  the  scholastics,  and  their  syllogistic 
methods  of  reasoning,  prevented  any  advance- 
ment of  physical  science  by  them.  Only  tiie 
alchemists,  whose  secret  work  must  have  dis- 
covered (and  lost)  many  a  scientific  truth;  and 
a,  few  inspired  men  among  the  scholastics,  such 
as  Roger  Bacon,  kept  alive  the  spark  of  prog- 
ress that  burst  into  flame  in  the  later  Italian 
Renaissance  with  the  work  of  Galileo  Galilei. 
Galileo's  experimental  studies  of  llie  motion  of 
falling  bodies  are  the  first  of  their  kind,  and 
may  truly  be  said  to  date  the  beginning  of  mod- 
ern science;  although  the  studies  in  magnetism 
of  his  contemporary,  William  Gilbert,  are 
scarcely  less  epochal.  From  then  on  the  op- 
position and  persecution,  which  had  so  hindered 
progress  on  the  part  of  Galileo  and  his  prede- 
cessors, weakened  and  finally  broke  down,  and 
the  development  of  the  new  science  progressed 
rapidly.    'The  history  of  the  science  can  for  a 
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while  now  be  outiined  by  mcBtionine  great 
names.  Toiricelli,  Pascal,  von  Giiericlte;  and 
later  Boyle,  Marioitc  and  otters  discovered  in 
quick  succession  the  properties  of  the  atniOB~ 
phere  and  of  gases  and  extended  and  uni&ed 
the  knowledge  of  hydrostatics.  Huygens  laid 
the  foundations  of  physical  optics,  although 
building  on  them  was  deferred  until  nearly  a 
century  later.  The  list  culminates  in  the  name 
of  Newton,  who,  bom  in  the  year  that  Galileo 
died,  built  upon  the  work  of  Galileo,  and  gave 
us  OUT  complete  system  of  mechanics  in  his 
•Prindpia,*  published  in  1686-87.  His  experi- 
mental investigations  in  li^ht  added  icreatly  to 
the  knowledge  of  that  subject,  although  here 
he  was  unfortunate  in  his  theoretical  reasoning. 

During  a  period  which  includes  the  18th  cen- 
tury and  the  early  ^art  of  the  19th  century,  the 
spread  of  popular  interest  in  experimental  sci- 
ence, already  noted  in  the  foundation  of  the 
Royal  Society  of  London  in  1662,  of  the 
Academie  des  Sciences  at  Paris  in  1666,  and  of 
the  corresponding  society  at  Berlin  in  1700, 
Stimulated  sdenlLgc  effort  to  an  extent  which 
made  this  period  pre-eminently  one  of  sden- 
tific  discovery.  The  names  of  Franklin,  Caven- 
dish, Black,  Young,  Fresnel,  Galvani,  Volta, 
Ohm,  Ampere,  Gauss,  Davy  and  Faraday  repre- 
sent only  a  part  of  those  whose  brilliant  dis- 
coveries and  clear  thinking  brought  about  such 
rapid  advances  in  all  branches  of  physics.  Some 
of  these,  such  as  Franklin,  Cavendish,  Bbck  and 
Davyj  are  to  be  recognized  as  men  also  jiromi- 
ncnt  in  other  and  now  far  separated  activities. 
This  versatility  is  better  understood  when  it  is 
remembered  that  it  was  only  after  the  discov- 
eries of  this  period  had  added  so  much  to  the 
knowledge  of  natural  philosophy,  as  all  of 
physical  sdence  was  then  called,  that  its  differ- 
entiation into  spedalized  sdences  —  physics, 
chetuistry,  etc— began;  and  that,  even  after 
chemistry  obtained  individual  recognition, 
physics  formed  the  major  portion  of  what  re- 
mained, and  was  known  as  natural  philosophy 
for  eonsideraible  time  thereafter.  The  Indus- 
trial Revolution  in  England  about  1770,  brou^t 
about  as  it  was  by  sdentific  discoveries  such  as 
those  which  resulted  in  the  invention  of  Watt's 
steam  en^ne,  had  a  profound  reaction  on  sden- 
tific discovery  in  the  19th  century. 

The  discovery  of  electro-magnetic  induction 
by  Faraday  in  1831  made  possible  the  invention 
of  the  dynamo,  whose  commerdal  importance 
was  at  once  recognized,  and  developmenls  of 
commerdal  applications  of  electrical  energy  took 
(dace  with  great  rapidity.  In  another  direction  a 
new  tendency  is  to  be  noted  in  the  establish- 
ment, during  the  first  half  of  the  19lh  century, 
tmder  the  leadership  of  Helmholtz,  Mayer, 
Rumford  and  Joule  of  the  principle  of  con- 
servation of  enetw  and  of  its  universal  appli- 
cation, William  Tliomson  {Lord  Kelvin)  was 
an  important  partidpator  in  this  work,  whidi  he 
carried  further  by  applying  the  principle  to  the 
co-ordination  and  extension  of  the  ttieory  of 
tfaermodynamics  which  had  been  so  ably  begun 
by  Camot  and  his  contemporaries. 

These  two  points  of  departure  along  new 
and  divergent  lines  of  development,  between 
which  experimental  investigation  continued  to 
fiourish,  mark  the  beginning  of  the  modern  pe- 
riod of  science.  The  history  of  the  commercial 
side  is  initiated  by  a  remarkable  series  of  bril- 
liant inventions  such  as  the  tel^:rapb,  telephone. 
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traas^Atlantic  cable,  incandescent  lamp,  electric 
traction,  etc.;  and  its  later  details  belong  to 
electrical  enguteering.  On  the  purely  scientific 
side,  development  has  been  no  less  rapid,  though 
until  recently,  less  spectacular.  Maxwelt's 
genius  early  shaped  the  course  of  all  later  theo- 
retical reasonJDg  in  dectridtv  and  light,  while 


gat,  Andrews  and  others  continued  the  cxperi- 
mentat  studies  begun  by  'Charles  arid  lii^nault 
of  the  properties  of  gases,  wliere  later  a  speo- 
tacular  result  was  realized  in  the  liquefaction 
of  air  and  other  gases. 

The  history  of  the  later  developments  of 
this  period  has  been  touched  upon  in  a  previous 
section.  Few  discoveries  stand  out  in  Uidr  eit- 
tiret;/'  as  do  the  discoveries  of  X-rays  tiy  Roent- 
gen in  1896,  of  radio-activity  by  Becquerel  the 
same  year,  or  of  radium  by  the  Curies  in  1898. 
The  developments  have  been  so  varied,  and 
much  of  the  advancement  has. been  fay  a  process 
of  growth  throi^i  the  combined  efforts  of  so 
many  men,  that  it  nnist  be  left  to  the  historian 
of  100  years  bence  to  look  back  over  this  period 
and  properly  to  adjudge  its  achievements, 

BlUiosrapbf,—  No  attempt  is  here  made  to 
evCTi  begin  to  give  a  complete  bibliography  of 
the  science.  This  would  be  impossible.  The 
following  lists  contain  references  to  only  a 
representative  few  of  the  more  recent  and 
more  important  publications  in  Enghsh  except 
that  a  fairly  complete  hst  of  periodicals  is 
given.  Only  general  treatises  are  mentioned. 
For  further  study  recourse  should  be  had  to 
the  treatises  covering  the  special  topics  of 
physics,  and  for  these  the  reader  is  referred  to 


HrsTOKiCAL.— Caiori  F.,  <A  History  of 
Physics* ;  Barns,  C,  'Progress  of  Physics  in 
the  Nineteentt  Century';  Schuster,  A.,  'Prog- 
ress of  Physics,  1875-1918' ;  Williams,  H.  S.. 
'A  History  of  Sdence,*  and  also  'Nineteenth 
Century  Sdence* ;  Sedcrwick,  W.  T.,  and  Tyler, 
H.  W.,  'A  Short  History  of  Sdence.* 

Genebal  £)e»i<n(ary.— Carhart,  H.  S„  and 
Chute,  H.  N.,  'Physics  with  Applicatioas* ;  Mil- 
likauj  R.  A.,  and  Gale,  H.  C,  'First  Course  in 
Physics' ;  Lynde.  C.  J.,  'Physics  of  the  House- 
hold.' Advanced.—Aiaes,  J.  S„  'Text  Book  of 
General  Physics':  Carhart,  H.  S.,  'College 
Physics' :  Crew,  H.,  "College  Physics';  Duff, 
A.  W.,  'Text  Book  of  Physics' ;  Kimball,  A.  L, 
'College  Physics' ;  Watson.  W.,  'Text  Book  of 
Physics' ;  Poynting,  J.  H,  and  Tliomson,  J.  T., 
'Text  Book  of  Physics'  ^3  vols.,  incomplete)  ; 
Franklin  and  McNutt,  'Elements  of  Physics' 
(3  vols.)  ;  Edser,  E,,  'General  Physics  and 
Sound.  Heat  and  Li^t'  ;  and  Hadley,  H.  E., 
'Magnetism  and  Electridty'  (a  uniform  set 
of  four  volumes  which  form  a  complete  text- 
book of  physics). 

PEiuoDicAi,s,^^m*ncon  Journal  of  Sci- 
ence; Proceedings  of  the  American  Pkitosopk- 
ical  Society;  Annalen  der  Physik;  Archives  des 
Sciences;  Asirophysical  Journal;  BuUelin  of 
the  Bureau  of  Standards;  Comtes  Rendus; 
Journal  of  the  Franklin  Institute ;.  Journal  de 
Physique;  Nature;  Nuovo  Cimento:  Proceed- 
ir.gs  of  the  National  Academy  of  Sciences; 
Philosophical  Magaaine;  Physical  Review; 
Proceedings  of  the  Physical  Society  of  Lon- 
don;   Physicalische   Zettsckrifl;   Philosothieal 
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TnmsaetioHs  of  the  Royal  Society  of  London; 
Proceedings  of  the  Royal  Society  of  London; 
Science  Abstracts,  Section  A;  Scientific  Atner~ 
icon;  Science-  Jourmd  of  the  Washington 
Academy  of  Sciences;  Zeitschrift  fur  Inslr»- 
metttenk«nae. 

Thou  AS  Ben;  ami  m  Browm, 


PHYSIOCRATIC  SCHOOL,  in  political 
economy,  a.  school  in  France  headed  by  Quu- 
nay  (q.v.)  and  Gournay  (q.v.),  who,  in  opposi- 
tion to  die  Mercantile  System,  regarded  the 
production  of  raw  materials,  and  more  espe- 
cially agriculture  as  the  great  eouicc  of  national 
well-being,  and  sought  to  regulate  legislation 
acconUng^,  laying  special  stress  on  the  require- 
ment that  the  revenues  of  the  state  ought  to  be 
raised  by  a  single  tax  on  land.  See  PouncM. 
Economy. 

Bibliograidijr. —  Cheinisse,  'Les  Id^es  Poli- 
tiques  des  Physiocrates*  (Paris  1914) ;  Daire, 
E.,  "Physiocrates*  (2  parts,  Paris  1846) ; 
Giintxbers,  B.,  'Die  Gesellschafts-  und  Staats- 
lehre  der  Fhysiokxaten'  (in  'Staats-  und 
VoDcerrechtliche  Abhandhingeo,'  Vol  VI,  No. 
3,  Ldpiig  1907);  Guyot,  Y.,  'Quesnay  et  la 
Physiocratie'  {Paris  1896)  ;  Hambloch,  G., 
'Die  Physiokralische  Lehre  von  Reinertrag  und 
Einheitssteuer>  (Bonn  1905) ;  Higgs,  H.,  *The 
Physiocrats>  (London  1897);  Kniess,  C.,  ed., 
•Oarl  Friedrichs  von  Baden  Brieflicher  Verkehr 
mit  Mirabeau  und  DuPont'  (2  vols.,  Heidel- 
berg 1892)  ;  Landauer,  K..  <Die  Theorien  der 
Merkantilisten  und  Physiokrateo,  etc'  (Munich 
191S);  Quesnay,  F.,  'CEuvres  Eeonomiques  et 
Philoso^iques>  (ed  by  A.  Oncken,  Frankfort 
on  Main  1888)  ;  Rivaud,  K,  'Henry  George  et  la 
Physiocratie>  (Paris  1907);  Schelie,  G.,  'Du- 
Pont  de  Nemours  et  I'fieole  Physiocratique> 
(Paris  1888) ;  Secrestat-Escande,  G„  <Les  Id^ 
Eeonomiques  de  Vincent  de  (journay*  (Bor- 
deaux 1911);  Weulersse,  G;,  'Le  Mouvement 
Physiocratique  en  France,  1/56-1770'  (2  vols., 
Paris  1910). 

PHYSIOCRATS.    See  Economics. 

PHYSIOGNOMY  (Greek,  physiognomo- 
nia,  literally,  the  judgment  by  bodily  appear- 
ance), the  art  o£  judging  character  from  the 
countenance.  We  are  generally  impressed  at 
first  sight  favorably  or  unfavorably,  in  regard 
to  the  temper  and  talents  of  others,  by  the  ex- 
pression of  their  countenances.  As  the  face  is 
thai  part  of  the  body  in  which  the  noblest  ex- 
ternal organs  are  united,  bv  which  men  put 
themselves  in  conlact  with  the  world,  and,  for 
various  reasons,  show  most  of  their  character- 
istic traits,  it  has  been  made  the  particular  ob- 
ject of  study  by  the  physiognomist.  Aristotle 
was  the  first  known  physiognomist  He  ob- 
served that  each  animal  has  a  special  instinct; 
the  fox  cunning,  the  wolf  ferocity,  etc,  and  he 
concluded  that  men,  whose  features  resemble 
those  of  certain  animals,  will  have  the  quali- 
ties of  those  animals.  Battista  della  Porta,  in 
his  work  'De  Humana  Physiognomia'  (1586), 
revived  this  theory  and  carried  it  out  further. 
The  French  painter  Lebrun,  in  the  17th  century, 
executed  a  series  of  pictures  founded  on  the 
resemblance  between  the  human  figure  and 
that  of  animals ;  and  his  theory  was  also  adopted 
and  illustrated  by  Tischbein,  a  (krman  painter 
of  the  18th  century.    The  physiologist  Camper 


song&t  new  data  in  a  comparison  of  the  heads 
of  different  types  and  decided  the  degree  of 
intelhgence  belonging  to  each  from  the  facial 
angle.  Lavater  was  the  first  to  develop  a  com- 
plete system  of  physiognomy,  which  included 
all  the  relations  between  the  physical  and  moral 
nature  of  maa  (See  Lavates).  As  the  ex- 
pression of  the  face  depends  very  mudi  uptMi 
the  formation  of  the  skull,  physiognomy  is 
connected  with  craniology.  Atnong  the  uiief 
points  in  physiognomy,  Kant,  in  his  anthropol- 
ogy, reckons— (1)  die  general  formation  of 
the  face,  particularly  in  the  profile;  (2)  the 
individual  features  of  the  face;  X^)  tne  mo- 
tions of  the  face,  as  far  as  they  have  become 
habitual ;  also  the  walk,  etc.  Kent  and  others 
think  that  physiognomy  can  never  be  elevated 
to  a  science.  It  is,  however,  a  subject  of  great 
interest;  but  the  student  must  be  on  his  guard 
against  a  general  application  of  its  formulated 
rules.  Even  La  valet's  system  tasted  but  a 
short  time,  though  he  has  collected  valuable 
materials.  In  the  19th  and  20th  centuries  the 
subject  has  been  taken  up  in  a  more  scientific 
way  by  ph}[siologists  and  psychologists  and  a 
very  extensive  literature  has  come  into  exist- 
ence. A  ^reat  deal  of  the  latter,  however, 
especially  in  recent  years,  is  of  the  popular- 
scientific  type  and  ought  to  be  used  with  con- 
siderable care  in  regard  to  the  coirectness  of 
its  conclusions. 

Bibliocraphy.— Aguirre  de  Venero,  'New 
System  of  Physiognomy'  (New  York  1865); 
Aristotle,  'History  of  Animals  and  a  Treatise 


nd  Philosophy  of  Expression  as  Connected 
■with  the  Fine  Arts'  (5th  ed.,  London  1865); 
Borfe,  A.,  'Physiognomische  Sttidien'  (Stutt- 
gart 1899);  Cyril,  V.,  and  Berger  E..  'Les 
Tetes  Baissees'  (Paris  1914);  Darwin,  Charles, 
'The  Expression  of  Emotions  in  Man  and 
Animals'  (London  1872)  ;  Fosbroke,  G.  E, 
'CJharacter  Reading  through  Analysis  of  the 
Features>  (New  York  1914)  ;  Krukenberg,  H., 
'Der  Gesichtsausdruck  des  Menschen'  (Stutt- 
gart 1913)  ;  Lavater,  J.  C,  'Essays  on  Phys- 
tcgnomy'  (translated  by  T.  Holcrofi,  13th 
ed.,  London  1867) ;  'L'Art  de  Connaitre  les 
Hommes  par  la  Phreionomie'  (10  vols.,  Paris 
18Z0) ;  Mategaiia,  P.,  'Physiognomy  and  Kx' 
pression»  (London  1892);  Redfield,  J.  W., 
'Comparative  Physiognomy'  (New  York  1853)  ; 
Simms,  J.,  'Physiognomy  Illustrated'  (lOth  ed. 
New  York  1891);  Stanton.  M.  O.,  'Physiog- 
nomy' (San  Frandsco  1881);  'A  System  of 
Practical  and  Sdentific  Physiognomy'  (Philadd- 
phia  1890)  ;  'Encyclopcd^  of  Face  and  Form 
Reading'  (Philadelphia  1895) ;  Wamer,  F., 
'Physical  Expression'  (New  York  1886); 
Waynbaum,  I.,  <La  Phyaonomie  Humaine* 
(Paris  1907). 

PHYSIOGRAPHY  (Greek,  physis^na- 
tnre  +  grapkia  "^  description) ,  has  been  vari- 
ously (Kfined.  By  many  it  is  considered  to  be 
synonymous  with  geomorphology  or  geomorph- 
cgeny.  In  this  sense  it  may  be  defined  as  the 
science  which  treats  of  land  forms  and  their 
origin.  On  the  other  hand  it  is  considered  by 
many  as  equivalent  to  physical  geography,  and 
a  recent  authority  has  defined  it  as  "that  sd- 
ence  which  investigates  the  physical  features 
of  the  earth  and  their  influence  on  life,  espe- 
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dally  man.*  The  Ecoloeists  in  general  tend  to 
favor  the  former  idea;  the  geographers  the  lat- 
ter. In  the  modern  development  of  the  subject 
there  is  a  strong  tendency  to  emphasixe  the 
more  purely  KeoRraphic  aspects  of  die  science; 
or,  as  some  one  nas  said,  to  humanize  it. 

PhysiiM^phy  has  been  called  the  latest  chap- 
ter in  geology,  a  very  apt  phrase  when  applied 
to  geonwrphology  proper.  It  covers  largely  the 
same  subject  matter  treated  in  dynamical  geol- 
ogy, namely,  the  processes  and  forces  now 
operating  to  modify  the  earth.  Physiography, 
however,  investigates  these  facts,  as  a  key  to 
the  study  of  human  progress;  dynamical  geol- 
ogy because  it  is  only  in  the  light  of  the  proc- 
esses now  in  operation  that  we  can  interpret 
the  history  of  the  past,  as  locked  up  in  the 

Change  of  seasons,  tides,  wind  circulation 
and  didr  geographic  relations  are  so  directly 
dependent  on  astronomic  considerations  that  a 
preliminary  study  of  the  earth  in  its  relations 
to  the  universe  is  essential  to  physiography. 
Because  of  the  activity  of  atmospheric  agents  m 
shaping  land  forms,  physiography  is  often  pref- 
aced with  a  brief  study  of  meteorology  and 
cUmatology,  with  special  reference  to  wind, 
temperature  and  rain^  their  cause  and  distri- 
bution. A  brief  study  of  rocks  and  minerals 
is  also  necessary,  since  it  is  possible  to  under- 
stand the  activities  shaping  the  earth's  crust 
only  when  we  know  sometning  of  the  nature 
of  the  materials  upon  which  these  forces  act 
The  subject  is  not  infrequently  divided  tinder 
the  headings  of  the  atmosphere,  the  hydro- 
sphere and  the  lithosphere. 

The  Atmoflphere. —  For  a  discussion  of  the 
lomposition  and  direct  geologic  activity  of  the 
atmosphere  as  a  weathering  agent  see  the  sec- 
tion on  Work  of  Ike  Atmosphere  in  the  arti- 
cle on  Geolocv.  In  addition  to  these  factors 
more  important  considerations  to  the  geog- 
rapher are  winds,  temperature  and  rainfall. 
The  great  wind  belts  are  shown  to  be  the  result 
of  excessive  heating  in  the  equatorial  regions, 
causing  the  air  drifts  from  the  poles  toward  the 
equator,  and  this  is  modified  by  the  earth's 
rotation  giving  belts  of  winds  and  calms.    Un- 

3tial  heating  of  land  and  water  and  the  trend 
motintain  ranges  modify  the  planetary  wind 
behs  and  pve  local  variations.  Temperature 
depends  primarily  on  latitude,  but  temperature 
belts  are  modified  by  proximity  to  oceans  or 
large  lakes,  and  by  the  effect  of  mountain 
raises  on  wind  (urection.  Precipitation  is 
largely  dependent  on  wind  movements.  In  the 
equatorial  belts  of  calms  where  the  air  is  rising 
and  cooling,  rain  is  abundant.  Deserts  are 
the  rule  in  the  horse  latitudes,  where  the  air 
is  descending  and  becoming  warmer.  Winds 
blowing  over  high  mountains  are  forced  to  give 
up  their  moisture  on  the  windvrard  side,  and 
are  dry  winds  beyond  the  mountain  ranges. 
The  irfiysit>grBpher  is  concerned  with  all  these 
facts  in  their  effect  on  man  and  his  activities, 
both  directly  as  the  sum  total  of  climate,  ana 
indirectly  in  shaping  land  forms.  See  Ani; 
Wind;     Qjuate;     Gbographv    and    GEDi.oGy. 

The  Hydroiphere.— The  geologic  aspects 
of  the  waters  ot  the  earth's  crust  have  t>een 
discussed  in  the  sections  on  Work  of  Oceam 
and  Work  of  Lakes,  in  the  article  on  Geology. 
See  also  Oceans  and  Lakes. 

The  ocean  as  an  equalizer  of  climate  is  of 


interest  to  the  phywogra|dier,  since  it  is  a  well- 
known  fact  that  regions  near  the  ocean  do  not 
have  the  extremes  of  temperature  that  exist  in 
the  interior  of  continents.  Ocean  currents  arc 
important  in  this  respect.  The  warm  Gulf 
stream  and  the  cold  Labrador  current  account- 
ing respectively  for  the  equable  climate  of 
England  and  the  bleakness  of  Labrador.  The 
ocean  as  a  highway  for  human  trafhc  and  as  a 
source  of  human  food  are  within  the  scope  of 

fihysicat  geography.  The  smoothness  or  irregn- 
arity  of  shore  lines,  which  results  from  geo- 
logic processes,  determine  the  nature  of  har- 
borage. Still  within  the  scope  of  the  physiog- 
rapher's research  but  less  directly,  so  are  the 
processes  of  sedimentation  going  on  in  the 
ocean,  since  these  control  in  part  the  types  of 
rocks  with  which  man  has  to  deal  on  the  earth's 
surface. 

The  Lithosphere  or  Solid  Eaith.—As  the 
home  of  man  and  the  source  of  most  of  the 
products  he  utilizes,  the  lands  hold  the  largest 

?Iace  in  the  research  of  the  physiographer, 
[ere  he  is  faced  with  two  problems ;  a  study 
of  the  origin  of  land  forms,  and  the  determi- 
nation of  the  influence  of  land  forms  on  man 
and  his  pursuits.  The  first  ot  these  problems 
has  already  received  attention  in  the  section  on 
Dynamical  Geology,  under  title  of  Geology. 
The  second  will  be  briefly  considered  below. 
The  major  relief  features  of  the  lands  are 
plains,  plateaus  and  mountains,  and  each  has  its 
own  characteristic  effect  on  life  of  all  kinds. 

Ptains. —  Plains  are  of  several  varieties. 
Coastal  plains  lie  between  the  shore  line  and 
the  higher,  often  mountainous,  interior.  A 
typical  example  is  the  Atlantic  coastal  plain. 
Not  all  coasts  have  such  plains,  but  when  they 
do,  the  region  is  usually  one  recently  emerged 
from  the  sea.  It  is  likely,  therefore,  to  have 
loni;  straight  coasts  and  few  harbors.  A  slight 
recent  sinkino:  of  parts  of  the  Atlantic  Coast  of 
the  United  States  has  fortunately  resulted  in 
good  harbors.  Because  coastal  plains  are  re- 
cently emerged  sea  bottom,  and  fcecause  when 
submerged  they  were  being  overspread  with  sand 
deposits  their  soil  is  frequently  sandy.  'The 
Atlantic  Coastal  Plain  has  large  stretches  of 
infertile  soil,  but  because  it  faces  America's 

greatest  market  —  Europe,  and  has  good  har- 
irs,  it  has  undergone  rapid  development.  Flood 
plains  and  delta  plains  on  the  larger  rivers 
are  often  very  extensive.  The  rivers  are  slug- 
gish, carrying  little  coarse  sand  or  gravel,  and 
from  year  to  year  in  time  of  flood  thcjr  have 
Htread  out  broad  layers  of  fine  rich  soli  until 
they  comprise  some  of  the  richest  agricultural 
lands  of  the  world.  They  are  usually  densely 
populated  with  an  inteihgent  and  progressive 
class  of  people.  Their  most  serious  drawback 
is  from  flooding,  which  takes  toll  of  many  livet, 
and  millions  of  dollars'  worth  of  property  each 

Eear,  on  the  great  Qood  plains  of  the  world, 
ke  those  of  the  Mississippi,  Nile,  Gan^s, 
Danube  and  the  Hoang  Ho.  Many  other  types 
of  plains  are  known,  and  each  has  its  character- 
istic relation  to  human  activity. 

Plateaus.  Plateaus  are  elevated  plains,  usually 
bordering  or  enclosed  by  mountain  ranges.  For 
this  reason  they  are  often  cut  off  from  rain- 
bearing  winds  and  are  semi-arid,  as  our  western 
•Great  Plains,"  (more  properly  spoken  of  as 
plateaus)  and  the  Columbia  Plateau;  or  truty 
desert,  as  most  of  the  "Great  Basin,'  which  is. 
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properly  speaking,  a  idateau  carrying  i  ..  _  ... 
ranges  on  its  extensive  surface.  Some  of  the 
very  elevated  plateaus,  such  as  the  Colorado 
Plateau,  rise  so  high  that,  even  in  the  midst  of 
deserts,  they  receive  enough  rain  to  support 
splendid  forests.  Because  of  their  great  eleva- 
tion and  sometimes  due  to  their  aridity  and 
isolation  by  mountain  chains,  plateaus  are  less 
favorable  to  population  ihai)  plains.  Where 
these  high  plains  are  deepU  dissected,  as  in  the 
Allegheny  and  Cumberland  plateau  region,  they 
are  often  called  mounlains,  and  resetnble  these 
latter  in  their  effect  on  civilization. 

Mottntams.  These  are  the  most  strikii^  of 
nature's  forms  and  contain  the  grandest  scenery 
in  the  world.  They  are  also  of  profound  in- 
fluence on  all  life  history.  For  the  most  part 
rocky,  isolated  and  inhospitable,  they  fonn 
rather  barriers  than  homes.  It  is  true  that 
mountains  have  many  times  in  the  history  of 
Sie  world  offered  asylums  to  weaker  peoples, 
driven  out  of  other  lands  by  reli^ous  or  polit~ 
ical  persecution,  but  their  most  important  role 
i&  to  act  as  barriers.  They  deflect  winds  or 
rob  them  of  their  rain,  so  that  in  -the  lee  of 
mountains  often  lie  deserts.  They  prevent  the 
migration  of  many  types  of  plants  and  even 
some  members  of  the  animal  Idngdom.  Even 
to  man  they  present  serious  obstacles  to  travel 
and  transportation,  more  so  formerly  than  now. 
In  the  isolated  valleys  of  the  more  remote 
moimlain  regions  are  crowded  the  stragglers  of 
the  world's  migrations,  and  there,  old  customs, 
traditions  and  manners  of  speech  are  preserved 
among  ignorant  and  illiterate  peoples  long  after 
they  are  forgotten  elsewhere.  Because  moun- 
tains are  often  the  seat  of  extensive  volcanic 
activity,  and  because  volcanic  processes  are 
largely  responsible  for  deposits  of  valuable 
metals,  mountains  are  often  important  mining 
regions.  It  is  the  search  for  metallic  wealth 
more  than  anything  else  that  has  peopled  moun- 
tain regions  with  progressive  populations,  and 
except  along  tourist  routes,  few  important 
cities  exist  in  mountainous  areas  other  than  in 
mining  districts. 

Crarlks  Laubekce  Dake, 
Assotiate  Proftssor  of  Geotoqy  and  Mineral- 
ogy, School  of  Mines  and  Metallurgy,  UiU- 
veriity  of  Musouri. 
PHYSIOLOOUS,  an  early  Greek  bestiary. 
See  Bestiaries.  Consult  Gcldstaub.  M.  'Der 
Physiologus  und  seine  Weiterbildnng'  (in 
'Philologus,'  Supplementband  VIII,  p.  337,  Leip- 
zig 1899-1901);  Hommel,  F.,  <Die  Aethiopische 
tleberselzung  des  Physiologus'  (Leipri^  1877)  ; 
Lauchert,  F.,  'Geschichte  des  Physiologus' 
(containing  the  Greek  text,  Strassburg  1889)  ; 
Peters,  E.,  <Der  Griechischc  Physiologiis  und 
seine  Orientalischen  Uebersetiungen*  (in  IS. 
Festschrift,  Gesellschaft  fur  Deutsche  Philol- 
ogie,'  Berlin  18981;  Thierfelder,  J.  G.,  <Eine 
Handst^rift  des  Physiologus  Theobaldi*  (in 
'Serapeum,'  Vol.  XXIII,  pp.  225  and  241, 
Leipzig  1862). 

PHYSIOLOGY.  Fhy»ology  is  the  science 
that  deals  with  organic  processes  or  function. 
In  such  a  very  general  definition,  the  word 
'function*  applies  not  to  machines  (because  we 
do  not  know  that  organisms  properly  are  ma> 
chines),  but  to  organism.  It  does  not  refer  to 
organic  motions  merely,  but  to  functions,  and 
many  motions  are  not  functions  or  even  proc- 


esses. As  part  of  the  definition  of  this  science, 
it  may  be  worth  noting  that  it  is  in  It^cal  con- 
trast on  the  one  hand  with  anatomy,  and  in 
probable  continuity  with  psychology. 

VarietieB  of  PhysiolocT- —  Plant-physiol- 
ogy will  be  discassed  elsevvtKre  in  this  work, 
but  it  is  obviously  as  much  physiology  as  is  any 
other  kind.  Animal  physiology  deals  with  those 
organisms  which,  for  example,  consume  oxygen 
both  day  and  ni^t,  whose  cataboHsm  outruns 
their  anabolism ;  but  there  is  no  sharp  line  of 
demarkatioR. 

Animal  physiology  properly  includes  human 
idiysiology.  Such  differences  as  there  are  be- 
tween brutes  and  humans  arc  due  mainly  to 
man's  unhygienic  life,  to  the  greater  influence 
of  his  mind,  and  the  larger  development  of  his 
moral  nature.  Leave  out  the  considerable  in- 
fluence of  these,  mostly  sodal,  forces,  and 
human  physiology  is  much  more  like  animal 
physiology  than  manv  of  us  would  care  to 
admit, —  nowever  much  we  need  to  admit  it. 

Academic  physiology  is  nothing  more  nor  less 
than  unappheo  physiolo^, —  pure  science  for 
its  own  sake.  As  such,  it  has  very  great  dis- 
ciplinary value,  equaling  or  perhaps  exceetUng 
in  this  respect  anything  that  mathematics  has 
to  offer,  for  to  many  mathematics  is  actually 
repellant,  while  physiology  is  sure  to  interest 
even  though  it  repds. 

Medical  physiology  in  its  old  form  of  20 
years  ago  is  rapidly  passing.  On  the  other 
hand,  in  its  new  form,  it  is  as  yet  undeveloped, 
so  that  to-day  mediral  phsfsiology  is  betwixt 
and  between.  It  is  neither  a  pure  academic 
science  nor  a  properly  applied  science,  but  in 
many  medical  schools  a  traditional  hodge-podge 
of  outworn  and  more  or  less  useless  material, 
especially  in  its   laboratory  aspects.     Medical 


therapeutics.  Since,  as  a  matter  of  fact,  j>hysi- 
oloity  as  taught  is  very  largely  found  in  the 
medical  schools  and  the  dental  schools,  we  may 
there  perhaps  get  the  best  notion  as  to  its  ma- 
terial, if  not  as  to  its  method. 

The  matter  of  physiology,  then,  relates  to  at 
least  three  distinct  modes  of  viewing  organic 
function : 

First,  there  is  that  ancient  term  *vital,»  re- 
ferring of  course  to  processes.  An  encyclo- 
pedia article  is  no  place  to  enter  into  polemic 
discussions.  On  the  other  hand,  to  discuss 
physiology  without  a  reference  to  this  matter 
would  be  to  leave  such  a  discussion  quite  iri- 
adequate.  More  and  more  scientists  and  philos- 
ophers to-day  are  thinking  of  "Life'  as  a  cate- 
gory, and  one  scarcely  less  general  to  the 
nuinan  mind  than  space,  time  and  causality. 
Men  are  gradually  realizing  as  they  look  farther 
afield  into  the  reality  of  things,  that  life  and 
consciousness  and  energy  and  matter  are  but 
aspects  of  the  Real.  "This  conclusion  cannot  be 
avoided,  I  think,  by  any  serious  student  of 
Life,  especially  of  human  life  as  it  actually  is 
about  us  and  within  us.  It  is  easier  to  be 
skeptical  and  even  scorn  the  term  "vitaP  (es- 
pecially as  a  reaction  against  a  former  unwai^ 
ranted  notion  of  it),  than  to  replace  that 
which  it  stands  for  with  something  more  pre- 
cisely scientific.  Recent  thought  tends  above 
all  things  to  emphasize  continuity,  and  the  con- 
tinuity just  suggested  above  obviously  tends  to 
give  to  the  term  'vitalism*  a  meamng  which 


PHTBIOLOGT 


no  one  can  properly  deny,  that  is  as  an  in- 
separable part  of  the  consciousness-subscon- 
saonsness-energy-matter  •ctrntinuum*  with 
which  physiology  must  be  concerned. 

Bnt  from  a  narrower  point  of  view,  the  tern 
'vital*  stands,  it  must  be  admitted,  for  proc- 
esses not  yet  comprehended  and  imderstood. 
It  is  a  real  name,  none  the  less,  and  stands  for 
a  reah^.  The  splendid  work  of  Jacques  Loeb, 
now  of  the  Rodcefeller  Institute,  perhaps  on 
the  whole  the  most  searching  into  these  mat- 
(ers  that  has  been  carried  out,  has  always  left 
a  distinct  impression  on  the  unbiased  reader 
that  the  results  stop  just  where  they  ^ould  be- 
gin if  vitalism  really  is  to  mean  anything  more 
than  physics  and  chemistry.  The  old  familiar 
example  geimplasm,  and  its  indescribably  inUi- 
rate  content,  lie  transfer  of  the  energy  of  pro- 
teins and  of  fats  and  of  carbohydrates  into  the 
chromatin  of  nerve-celts,  and  therethrough  into 
the  nerve  impulse  called  neurllity,  and  there-, 
through  again  into  mental  processes,  suggests 
a  meaning  to  vitalism  which  the  skeptic  can 
deny  only  by  refusing  to  think  it  out  or  by 
adopting  some  hypothesis  of  which  there  is  no 
present  proof,  such  as  psycho-^ vsical  par- 
allehsm.  In  short,  the  broad-minaed  thinker 
on  organic  functions  at  the  present  time  seems 
10  have  to  admit  relationships  in  organic  life 
for  which  the  word  'vitalism*  may  well  be  al- 
lowed to  stand — until  at  least  its  uEcleesness 
has  been  demonstrated. 

A  second  aspect  of  the  matter  of  taaieml 
of  physiologjr  is  classed  as  phytieai.  This  as- 
pect of  the  science  disoisses  iimction  as  motion, 
m  shorL  Motions  are  of  two  kinds  in  living 
matter  as  in  other  kinds  of  matter,  namely 
molecular  and  molar.  The  term  molecule  means 
little  to^ay  with  the  decadence  of  the  term 
aiom,  but  nonetheless  the  word  is  in  universal 
use,  and  stands  in  physiology  for  those  attrac- 
tions and  repulsions  which,  viewed  from  a 
somewhat  different  angle,  we  tenn  chemical 
Metabolism  is  molecular  movement,  so  are  heat 
and  light,  electricity,  nerve-force,  and  all  those 

eocesses  which  to-day  are  on  the  border  line 
tween  physics  and  chemistry.  The  energies 
of  the  body,  in  short,  are  reducible  to  modes 
of  molecular  movement.  Unless  we  insist  on 
vital  processes  as  something  distinct,  the  mole- 
cular movements  of  kving  matter,  so  far  as 
we  can  see,  are  no  different  from  those  of  non- 
living matter,  except  in  one  fundamental  par- 
ticular, namely  their  complexity,  and  this  diSer- 
ence  does  not  always  obtain. 

Molar  movements  may  of  course,  for  the 
sake  of  logical  completeness,  be  classed  as 
properly  organic  aod  as  merely  passive.  The 
organic  movements  proper  are  again  divided 
into  two  lands,  the  first  being  muscular  or 
active  movements,  and  the  second  recoil  or 
passive  movements.  It  is  worth  noting  that 
muscle  is  the  sole  organ  for  active  movement 
in  organism,  atthougn  its  precursors  include 
inch 


contractlEty  and  possibly  of  expansion,  pro- 
duced by  various  fonns  of  contractile  threads. 
Muscular  movements  are  classed  as  vegetative 
and  as  voluntary  or  personal,  althou^  these. 


mechanical  constriction  of  the  arterioles,  of  the 
limgs,  of  the  nrinary  bladder,  in  short  of  any 
distended  viscus.  The  torsional  recoil  of  the 
costal  cartilages  Is  obvious  in  one's  mind,  aB 
well  as  otherE  of  stilt  less  importance.  Some 
of  these  recoils  are  made  more  of  than  fact 
sanctions,  in  all  probability;  even  the  most  im- 
portant of  them  all,  the  constricting  process 
of  the  arterioles,  may  prove  to  be,  after  all,  an 
active  movement,  and  not  a  mere  passive  me- 
chanical recoiL  Molar  movements  have  as 
their  qualities :  first,  quantity,  referring  to  the 
mass  of  active  muscle  concerned  in  tbem; 
second,  extent,  referring  obviotisly  to  the 
amount  of  linear  space  mvolved  in  a  short- 
ening of  the  muscle;  third,  speed,  which  means 
the  amount  of  space  covered  in  a  unit  of  time; 
fourth,  location,  which  has  importance  in  the 
appUed  sdence  of  Idneuolagy  and  in  general 
jd^sical  education;  fifth,  force,  which  m  this 
case  means  the  capability  of  overcoming  resist- 
ance and  not  necessarily  through  space  (here, 
pwe  physics  has  for  once  stiowo  the  inadequacy 
of  some  of  its  old  definitions) ;  sixth  and 
lastly,  dtiration. 

It  would  be  pedantic  for  any  physicist  to 
claim  that  the  processes  of  an  organism  which 
he  might  care  to  ctass  as  'physical'  did  not 
merge  over  a  considerable  area  with  those  that 
are  more  often  called  'chemical.*  Protoplasm 
includes  so  much,  that  at  present  to  say  what 
of  its  processes  are  pt^ysical  and  what  cnemical 
would  be  pure  arbitrariness,  just  as  both  the 
botanists  and  the  loologists  still  include  certain 
infnaoria  in  their  tectonic  schemes. 

The  chtmical  processes  of  living  matter,  in 
many  cases,  are  indescribably,  and  so  far  as  we 
can  see,  unima^ably,  complex.  So  far  as  we 
can  realize  at  present,  this  may  be  their  chief 
difference  from  inorgamc  chemism.  In  addi- 
tion Co  these  intricate  chemical  reactions  of 
attraction  and  repulsion  between  the  atoms,  of 
course  all  the  simpler  ones  are  ^ing  on  uni- 
versally. Every  organism  is  a  marvelously  com- 
plicated chemical  laboratory  where  untold 
multitudes  of  complex  substances  are  made  and 
unmade  and  intermixed;  every  organ  is  such  a 
laboratory;  some  have  even  ventured  to  suggest 
that  every  cell  carries  on  essentially  this  same 
complexity  of  chemic  work.  As  an  index  of  this 
intricacy  of  chemism,  one  need  only  to  be  re- 
minded that  the  molecular  weight  of  some  of 
the  component  compounds  of  protoplasm  is 
probably  at  least  150,000.  As  some  biologist 
long  ago  suggested,  it  may  welt  be  that  in  mis 


living  moiccute  lives  because  it  is  n 

and  more  intricately  unstable  than  is  any  other 

substance. 

A  few  years  ago,  in  many  of  the  medical 
schools  of  mark  at  least,  there  was  plain  a 
tendennr  to  give  up  to  bio-chemistry  the  more 
narrowly  chemical  functions  of  organism  and 
to  think  of  physiology  more  and  more  as  a 
science  of  physical  reactions.  Then  about  this 
time  we  began  to  have  an  inkling  of  the  un- 
parelletcd  importance  and  influence  of  the 
products  of  the  ductless  glands,  and;  as  one 
might  expect  would  have  happened,  this  stimu- 
lated anew  the  former  ab9or]>tion  in  chemical 
physiology.  At  the  present  time,  therefore,  a 
conndetabte  proportion  of  ttie  resesrch^-warit 
being  done  in  the  laboratories  of  physiology  is 
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chemical  in  its  relations  and  aims.  One  mi^t 
almost  say  that  various  aspects  of  metabolism 
was  at  present  the  chief  research-problem  of 
physiology,  however  unfortunate  for  the 
rounded  dignity  of  pbysiolcwy  such  a  condition 
of  tfain^  may  be.  Certaii^  the  only  reason 
that  bio-chemistry  does  not  claim  its  own  and 
insist  that  physiology  attend  to  its  more  .prop- 
erly own  affairs,  comprehending  the  functions 
of  protoplasm  as  a  whole,  is  that  modem 
chemistry  plainly  already  has  very  much  more 
than  it  can  attend  to  by  itself.  There  is  room 
for  the  relatively  unexperi  chemic  research  of 
the  physiologist,  as  the  medical  school  knows 

The  relations  of  physiology  need  not  detain 
us  long.  Those  most  obvious  and  close  are  with 
biology  as  the  general  science  of  life;  to  anat- 
omy as  a  comparatively  narrow  phase  of  mor- 
phology; to  chemistry;  to  hygiene,  part  of 
which  of  course  is  physiology  applied  to  the 
maintenance  of  health  as  long  %s  possible;  to 
therapeutics;  to  neurologif ;  to  psychology  in  all 
its  protean  forms;  to  philosophy,  and  even  at 
times  and  in  certain  minds  to  metaphysics.  The 
self-respecting  physiologist  is  invariably  a  fairly 
good  student  of  <biology,  and  if  he  knows 
nothing  and  cares  less  almut  metaphysics,  at 
least  it  is  undeniably  tnie  that  the  metaphysi- 
cian no  longer  snorts  at  the  suggestion  that  a 
little  physiology  would  not  hurt  his  wisdom, — 
although  he  seldom  or  never  acts  on  the  notion. 

Applications  of  physiology.  Without  talk- 
ing much  about  it  or  making  it  very  explicit  in 
the  public  mind,  phvsiology  has  far  outdis- 
tanced psychology  in  applying  itself  usefully  to 
life,  aiw  yet  scarcely  a  beginning  has  been 
made,  especially  since  the  applications  of  physi- 
ology scarcely  realize  that  tney  are  applications. 
In  one  sense,  and  to  a  degree,  the  applications 
of  physiology  were  made  before  the  physiology 
itself. 

In  the  days  of  Oliver  Wendell  Holmes,  for 
example,  one  man,  with  some  assistants  prob- 
aibly,  taught  all  the  anatomy  and  physiology  that 
was  given  in  the  Harvard  Medical  School.  As 
things  were  jusi  before  the  great  World  War 
began,  at  least  20  men,  each  of  whom  probably 
knows  more  of  medicine  than  Oliver  Wendell 
Holmes  (great  as  are  his  contributions  to  med- 
ical science  and  to  literature),  instructed  in 
anatomy  and  physiology  in  the  same  school,  and 
the  annual  budget  of  these  two  departments  was 
certainly  several  times  the  entire  income  for  the 
sale  of  course-tickets  in  Dr.  Holmes'  day. 
Much  of  this  money  to  he  sure  is  expended  in 
expensive  practical  work  rather  than  in  salaries 
for  mere  lectures. 

Among  the  most  obvious  applications  of 
physiology^  are  those  seen  in  physical  educatiiin, 
especially  in  the  physiolo^  of  exercise;  in  med- 
icine; in  generw  education;  and  the  most  re- 
cent of  them  is  to  the  orthopedic  re-education 
of  the  maimed  and  crippled,  and  those  suffer- 
ing from  war  neuroses  sometimes  still  called 
•sheIi-shock.» 

Methods.— Phydotogy  is  slightly  deductive 
from  the  principles  of  biology  and  from  struc- 
ture. Although  it  is  certain  that  no  one  could 
discover  the  action  of  some  machines  from  the 
mmoving  machine  itself,  it  is  equally  true  that 
odier  mechanisms  <bear  in  their  very  structure, 
so  to  tay,  a  moving  picture  of  tbeir  action.    In 


no  mechanism  or  near-mechanism  perhaps  is 
this  less  true  than  it  is  of  organisms,  the  reason 
for  this  being  apparently  the  minute  complexity 
of  many  of  its  mechanisms.  The  heart,  for  ex- 
ample, certainly  bears  in  its  anatomy  its  mode 
of  action,  for  it  is  in  part  a  matter  of  direction 
of  blood-stream  through  unalterable  valves 
workable  only  in  one  direction;  on  the  other 
hand,  decades  of  studj'  were  required  to  ex- 
plain under  what  prease  conditions  the  heart 
contracted,  in  relation  to  the  nervous -system. 

The  failure  of  deduction  as  a  physiological 
method  has  its  most  striking  example  in  the 
brain,  and  it  is  in  a  degree  literally  true  that 
the  men  who  really  knew  most  about  the  human 
brain  are  those  least  certain  of  its  processes  — 
a  statement  of  which  elementary  students  of 
physiology  deU^t  to  remind  their  instructor 
just  before  examination  I 

Ph}^iology  is  largely  inductive  from  experi- 
mentation. For  one  good  guess  made  by  the 
physiologist  with  imagination,  at  least  a  hun- 
dred more  or  less  important  facts  have  beeo 
discovered  by  experiment,  often  elaborate  be- 
yond the  comprdiension  of  the  untechnical.  No 
science  is  more  inductive  than  physiology. 
Laiboratory-physiology  is  a  highly  complex  art 
in  itself,  an  art  continually  thanging,  ^nd  we 
may  say,  simplifying,  reducing  itself  to  its  low- 
est terms.  Many  of  the  greatest  discoveries  of 
modem  times  have  been  made  by  mechanisms 
of  the  simplest  type,  which  differ  from  those 
employed  in  previous  researches  by  ibeing 
underlaid  by  an  ingenious  new  idea. 

A  glance  at  any  of  the  li^ratory-manuals 
of  physiolo^,  such  as  that  for  example  of 
Cannon,  published  by  the  Harvard  University 
Press,  shows  how  instructive  and  at  the  same 
time  how  elaborate  and  expensive  of  time  and 
money  such  a  course  to-day  must  bt  The 
present  writer,  if  he  may  be  allowed  to  intrude 
a  bit  of  his  worl^  has  already  developed  a 
laboratory  course  in  physiology,  suitable  for 
elementary  and  secondary  giris'  schools  of  all 
grades,  and  dealing  wholly  willi  aoimalcuUe. 
This  article  summarizes  itself  as  follows: 

A  Lab(»atqky  Coubse  in  Physiology  Bases  ok 
Daphnia,  Etc 

CMot  Qnd  Animal  HMohti. 

aSi_,i' -—  -  ■  •    -  -' 

Pnlotlium  and  ill  Sinemiiif:     Anuta.     9ariaee- 
tmiioii.    UnivcraU  venatlUty. 
IV.  LoamuMtm  >y  CUia.-    Parttrntdum.  Sttmlar. 
V.  Simtit  Penu  ^  UmtU:  Byita,  Stnaar.  VaniitBa, 

A.  Ths  reaction-tima  of  Stentor'i  or  of  Vortkelli't 

B,  The  nlkBtioD-tima  of  Slsntor^  or  tt  Vorti- 
C  Ttie  ipontanHnu  contnctian-rhythin  of  Vorti- 

D.  PBtigtu  is  Vortioelta'a  mycacmta. 

E.  EihtuniiD  is  VorticeUo'a  mynceaM. 

F^  IndiTidun]   diffawncei  in   t»  moTementa   of 

Stoilor  and  of  VorticsUa. 
G.   SblteUd  nnnde. 

m^tn  PiiOaMin.  Bnckiomi. 
Vn.  DaitatKm    ant    Ke-lmmidiicati»i!        Torditraia, 

.  Groa  and  Mitrosapic,  of  Daphnia. 


B.  D««latition. 

C.  TliB  digntivB  bI 

D.  IVnitiatlt. 
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la  uitipeiutaltic  mva 


/.    CuRlktion  in  the  aluncnUiy  ouud. 
X.  BbMi:  Daphwia.     (Compan  Hydn  mnd  HuL) 
A.  Number  and  nie  of  tbe  Bmeboerte-coniuecl 


tempentun  on  the  laU. 


C.  Chasge  of  color  on  ewoeure  tc 
XL  CbaOatiim:     Dcftmia. 

X.  ThcbMirt.    Syrtole  and  diHtf 
B.  The  evence  hatrt-mU. 
C  The  eSecte  al  veryinc  ti     . 

D.  Tie  heiit'e  entnnw  penktence. 

B.  The  blood-eiinueL  Onnone. 
F.  rba  e&oUirf  etoetiidtr  on  tli 
a.  The  eOecti   of  Uood-ealines 

H.  Tbe  eOecte  of  a. 
i.  Convlatun  with ^^^ 

J,  The  embryonic  heert-mte:    why  i] 
the    metemel    buut-imle?     Hyn 
Nenrogenaeu. 
K.  The  cHdio-mhibilorT  centre. 
Xn.  Ritpinubm:     Daplmta. 
A.  Direct  r- *=— 

C.  Rhythmic  m 


ca? 

E.  BBecaaC 

F.  BflKU  trf  a  tack  c<  m 


H.  HemocTUiin  in  Kilutioa. 
Xtll,  Itaaiit  and  Uuidt-AcUm:     Da 

A.  SnMmtli  mueola  d  tbe  elini , 

B.  niB  eye-mudie.    Convnlave  u 

C.  Votantwy  miaele  of  entenniB,  elt, 

D.  CmrditK  mcMCk.    Tonue.     AiMoia 

in  the  varione  Uood-calinee. 

XIT.  nt  rtmoKi  Syattn:     ba^ala. 

A.  Bnin  and  optic  kbc 

B.  Mote  wninry  -■ ■-  ^ 

C.  Auatsntory  I — 

D.  InfibitotT  action T  heart. 

XV.  Taxa!  Depknik,  Qfilops.  He. 


example,  the  blood  con>usc]es  that  are  k^t  in 
circulktion  by  the  heart  pulsating  under  tbe  ob- 
server's eye;  and  the  intestinal  peristalsis  can  be 
actually  seen  to  advance  up  the  gut  in  relation 
with  the  pulsartions  of  the  digestive  gland.  Here 
is  unificalion  too  obvious  to  b^  missed  even  by 
the  careless  child.  Without  a  comprehension  of 
the  interdependence  of  his  bodily  parts  he  can 
learn  neither  to  understand  himself  nor  how  to 
keq>  well! 

A  third  advantage  of  such  a  course  lies  \» 
the  simplicity  and  the  inexptiuivenets  of  the 
afparatut  required.  Many  elementarv  schools 
have  compound  microscopes,  and  every  school 
or  even  every  studoit  could  provide  at  least  a 
strong  pocket-lens,  which  might  be  made  to 
suffice.  Beyond  the  microscope  the  apparatus 
required  is  almost  nothing  not  afforded  by  every 
laboratory  of  chemistry,  if  we  except  a  few 
always-present  implements  such  as  a  watch,  a 
miUimeter  rule  and  small  and  simple  glassware. 
To  those  of  us  who  know  the  cousiderabte  ex- 
P(3isc  of  most  of  the  vparatus  that  we  use 
this  factor  will  appeal.  At  any  r«te,  it  puts 
this  course  within  range  of  any  school,  no  mat- 
ter how  simple  or  indigent  or  isolated,  and 
makes  more  affluent  schools  more  independent 
than  heretofore  of  the  avaricious  apparattu- 


In  similar  manner,  Ike  Ufe-materiai  rtamrt 
u  alivays  obtainable  with  great  ease  and  wil 
little  or  no  expense,  summer 


C.  Thermotaiii: 


mnwdum,  Oxytiicha. 


D.  Bleotntaiii:  CrdDpa. 
XVL  Tht  Statu:  Dtplimia. 

A.  Vinon:  Etanse  end  acuity. 

B.  TNMidh.    **  Ke6n  "  lemoTat  of  itritenti 

C.  Ttata. 
£>.  SowO. 

XVIL  Ewibryoloty:  Dcplmlc. 

A.  Summei'  tfgi  and  tlieir  demlopment. 

B.  Winter  em*. 

C.  Parthanoeeneaii. 

D.  Tbt  biDod^ac  and  ita  lecntion, 

E.  Coaleecence  of  embrronic  eyet. 

F.  Comparieon    of    ^-    -    ' -'- 

embryoe  and  in .»...—  . 
Xym.  Animal  BaAour:    Ftfaimdum.  Sydra.  tic. 
XIX.  Tkf  Mnwr^E  (^  Ui  A^malada.    The  ii 

One  finds  here  basal  and  important  princi- 
ples of  universal  physiolojfy,  and  the  ingenuity 
of  other  experienced  physiologists  woula  surely 
indicate  and  define  many  principles  more.  The 
essentials  of  much  physiology  certainly  are 
present  in   experimentation  oi    this   relatively 

Tlte  standing  of  this  pioneer  endeavor  as  a 
pedagogic  proposition,  as  a  scientific  method, 
we  may  attempt  to  justify  at  the  present  writ- 
ing tmder  six  heads.  The  first  of  these  heads 
we  may  suggest  as  the  substantiality  and  the 
variety  of  the  physiologic  principles  tkiU  can 
tkiu  be  studied. 

A  second  possible  feature  of  this  manner  of 
teaching  elementary  physiology  has  heen  alluded 
to  by  implication  already:  the  transparency  and 
the  smailnest  of  the  animals  used  make  more 
striking  and  easy  of  acceptance  the  essential 
unificatiou  af  parts  wto  the  animal  whole.  In 
Daptmia  this  is  notahle  in  the  interest  a  first 
riewing  of  the  animalcule  invariably  excites 
vihether  in  man  or  child.    One  actually  sees,  for 


with 

throughout  the  world.  As  is  well  known,  these 
animals  have  an  altnost  earth-wide  distribution 
and  are  easily  gathered  from  pools  and  streams. 
If  this  he  not  convenient,  a  few  cents  for 
post^e  brills  most  of  these  animalcules  within 
easy  reach  of  fiuch  few  schools  as  for  special 
reasons  might  not  care  to  maintain  tbe  simple 
jar-aquana  for  breeding  them.  They  come  in 
such  countless  numbers  so  readilv  that  whoever 
made  a  business  of  supplyiiw  toem  could  not 


them  more  than  the  smallest  piilic  class  could 
easily  pay. 

Ease  of  maintenance  of  the  animalcules  is 
an  advantage  close  to  -that  just  mentioned.  In- 
stead of  ill-smelling  animal-rooms  expensive  to 
maintain,  containing  tmhappy  large  animals 
often  both  hard  and  expensive  to  properly  feed, 
the  animalcules  arc  kept  in  more  or  less  at- 
tractive glass  aquaria  that  need  contain  no 
more  than  a  few  litres  of  water  each  for  use 
of  large  classes.  Many  of  these  little  animals 
maintain  themselves  year  after  year.  Dai^nia, 
for  example,  not  'running  out*  as  Ions:  as  one 
uses  just  ordinary  intelligence  in  imitating^  a 
simple  environment  somewhere  near  that  which 
is  natural  to  it.  The  infusoria,  of  course, 
Stentor,  Farameciimi,  etc..  can  be  readily  de> 
veloped  at  any  time  in  two  weeks  from  old 
leaves  and  hav  and  similar  conunonplace  ma- 
terial,  everywhere  and  always   at  hand. 

Mo  one  with  a  quirldess  brain  can  nowadays 
fail  to  justify  vivisection  by  competent  scien- 
tists, but  man^.  nonetheless,  men  as  well  as 
women  and  children,  savants  as  well  as  fools, 
dishke  to  do  this  work,  espedallj^  for  purposes 
of  routine  class-instruction.  This  repugnance 
to  blood'Shedding  and  mutilation  is  obviously 
a  necessary  human  feeling  worthy  to  be  culti- 
vated rather  than  blunted.  (In  the  vivisection 
polemics  one  sees  too  seldom  perhaps  due  credit 
^ven  us  animal-experimentalists  tor  the  per- 
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fonnance  of  disajn'eeable  death  and  miitiladcin 
on  animals  whom  we  of  all  men  best  appreciate 
at  their  marvelous  value  and  perfection). 
Strangdy  enough,  the  size  of  the  animal  is  a 
factor  in  the  determination  of  ihe  strencrth  of 
this  feeling  of  rcipugnance  to  mutilation  found 
in  all  normal  human  beings,  while  another  of 
its  llelerminants  is  complexi^.  Men  of  cuhure 
who  would  hesitate  to  kill  a  mouse  or  to  drown 
a  puppy  have  no  such  feelines  ordinarily  in  re- 
gard to  ants,  however  wonderfully  efiident  in 
ttieir  complex  living,  or  in  regard  to  the 
medusoids,  however  large  and  conspicuous. 
Thus  the  animalcttlet  may  be  adequately  studied 
by  younp  or  old,  by  boys  and  girls,  ioithoul  a 
pTohibittve  feeling  of  repugnance  to  the  destruc- 
tion of  life.  This  circumstance  is  both  justifi- 
able biolc^caily  and  ethically  and  practically 
convenimt  for  teaching  purposes,  and  gives  the 
animalcules  an  advantage  for  scientific  purposes 
not  easy  to  exaggerate. 

It  has  been  already  suffidently  implied  per- 
haps that  this  course  in  practical  physiology  is 
for  elementary  use,  although  it  serves  a  helpful 
purpose  also  as  an  introduction  and  advance 
sutrnnary  epitome  for  courses  of  physiology  the 
most  advanced  and  technical,  as  routine  experi- 
ence indeed  has  shown.  In  high  schools,  in 
academies  and  in  academic  (collegiate)  cur- 
ricula, particularly  in  those  tor  women,  one 
might  expect  its  value  especially  to  be  demon- 
strated. From  such  schools  all  laboratory- 
[diysiology  worthy  of  the  name  Iws  been  hereto- 
fore excluded.  It  is  on  this  basis  and  with  this 
intent  that  the  present  tentative  suggestions 
have  been  offeree  to  the  science  of  physiology, 
for  development  into  an  efficient  new  educa- 
tional method.  (Reprinted  from  the  Boston 
Medical  and  Surgical  Journal  (vol.  CLXVII, 
No.  5,  pp.  153-156,  1  Aug.  1912) ;  and  from  the 
Biologvche  Centralblatt,  Bd.  XXXII,  No.  S). 

In  the  light  of  the  colossal  slaughter  of  men 
and  children,  women  and  maidens  in  the  present 
European  conflict,  the  vivisection  problem,  in- 
teresting as  it  is  to  every  kind  heart,  fades  into 
relative  insignificance !  Physiologists  have 
taught  physiology  to  considerable  classes  for  a 
great  many  years  without  doing  any  vivisecting, 
but  it  is  undeniable  that  vivisection  (without 
pain  or  acute  discomfort,  invariably)  ifithout 
exception  is  indispensabJe  to  the  advancement 
of  physiology  and  ot  medicine.  The  reason  for 
this  indispensableness  of  tiie  vivisection  of  in- 
vertebrates and  even  mammals  lies  not  only  in 
the  essential  similarity  of  the  brttte  and  the 
htmian  organism,  bat  in  the  often  grievously 
ignored  fact  that  an  orifan  or  tissue  isolated 
from  the  family  of  which  it  is  a  part,  is  scarcely 
more  thai  organ  or  that  tissue  ae  it  properly  is 
than  a  slice  of  'liver"  on  your  brc^ast-plste 
is  liver  in  the  living  animal  from  wUch  it  came. 

The  most  conspicuous  example  of  the  lade 
of  cMisi deration  of  this  then  undiscovered  fact 
is  the  grossly  misleading  study  of  muGde  iso- 
lated from  the  body  of  tts  animal,  and  already 
hastening  to  decay,  at  first  without  moisture, 
without  warmth,  and  even  now  always  without 
its  own  intrinsic  drculation.  To-day  physiolo- 
gists for  the  most  part  realize  Ihat  an  isolated 
oi^n  or  tissue  has  only  the  faintest  hints  to 
offer  as  to  its  normal  mode  ot  action.  Think 
of  one  trying  to  study  the  life  of  a  muscle 
entirely  deprived  of  its  usual  changes  in  adrenin, 
dextrose  and  alkalinity,  not  to  mention  other 


essential  factors  of  the  living  blood!  Iliese 
numerous  researches  on  isolated  tissue  have  un- 
doubtedly served  important  use,  but  it  is  likely 
that  they  are  not  being  rapidly  enoui^  atan- 
doned  even  yet  for  the  .  more  philosophic 
methods  of  recent  days,  which  study,  the  best 
that  may  be,  the  normal  entire  animal. 

Vivisection  is  indispensable  for  this  kind  of 
work,  but  vivisection  always  without  pain  or 
acute  discomfort,  as  indeed  has  b«en  very  gen- 
erally the  custom  everywhere  for  a  generation 
at  least 

Diviiiotu  of  Animtl  Phyaiolosy. —  These, 
of  course,  are  wholly  arbitrary  for  any  one  dis- 
cussing the  subject,  but,  as  one  may  see  from 
the  writer's  textbook,  the  following  topics 
may  well  enough  serve  as  chapter  headings : 

Protoplasm  should  be  described  rao^holog- 
ically,  physically  and  chemically  in  every  text- 
book of  physiology  intended  for  the  use  of 
Students.  A  baker  might  succeed  in  maldng 
good  <bread  and  pastry  out  of  various  grains 
without  knowing  anything  about  these  grains 
and  their  mode  of  preparation  for  his  work, 
but  the  probabilitv,  none  the  less,  is  that  the 
baker  who  has  milled  his  own  meals  and  flours 
and  studied  thnr  physical  properties  and  respec- 
tive chemical  compositions  will  make  a  more 
artistic  product  than  another.  All  recent  text- 
books, so  far  as  the  writer  is  aware,  have  reme- 
died this  old-time  defect  in  physiological  text- 
books which  left  protoplasm  to  some  supposed 
but  usually  imaginery  biologist. 

The  Nervous  System  is  the  next  logical  be- 
^nner  of  a  systematic  treatise  on  physiology,  as 
It  is  one  on  psychology.  Although  in  some  re- 
spects the  hardest  part  of  physiology,  the 
remainder  of  the  subject  cannot  be  understood 
unless  the  chief  actions  of  the  autonomic  sys- 
tem, spina]  cord  and  the  brain  are  compre- 
hended! Physiology,  then,  should  take  the  bull 
by  the  horns,  and,  wilh  the  aid  of  anatomy  and 
histology,  teach  the  physiology  of  the  nervous 
system  the  first  thing  after  protoplasm  has  been 
achieved. 

In  like  manner  Muscle  should  be  understood 
and  appredated  before  the  other  functions  of 
the  body  are  undertaken.  The  body  in  its  es- 
sence is  motion,  a  mechanism  for  dislocating 
material  objects  or  matter  in  space.  Motion, 
therefore,  is  its  essence,  and  it  should  be  well 
understood  accordingly. 

As  the  third  part  of  the  mechanism  of  effi- 
dency  the  Glands  should  be  studied.  Endocri- 
nology, rtie  modem  sdence  of  the  functions  of 
the  ductless  glands,  is  the  most  active  and  at 
present  the  most  productive  part  of  physiology, 
and  the  more  we  leam  about  it,  the  more  impor- 
tant does  it  appear  to  be.  It  pervades  modern 
physiology. 

Dietettcs  and  Nutrition  are  the  natural 
topics  to  come  next,  the  latter  term  to  include 


The  Circulation  logically  is  the  next  thing  in 
order,  because  it  is  the  blood  and  the  lymph 
which  distribute  all  the  required  materials,  and 
collect  all  the  undesirable  materials  of  the  or- 
ganism for  prompt  removal. 

Respiration,  although  in  a  sense  next  to 
motion  the  most  fundamental  of  organic  func* 
tions,  may  be  considered  in  one  place  as  well  as 
another,  although  not,  certainly,  until  part  at 
least  o£  the  chemical  and  the  n  euro-physical 
of  the  oi^anism  have  been  learned 


t>MV8IOLOOV 


Resfuration  is  at  heart  a  chemical  prwes's,  a 
faci  which  some  students  are  slow  to  learn,  but 
which  is  fimdamental. 

There  is  no  reason  known  to  the  writer  why 
Reprodtiction  should  always  he  foinid  at  the 
latter  end  of  a  general  treatise  on  phyliolo^, 
jincc  tio  apolosy  need  be  offered  for  discussion 
of  diis  basf^ftnction.  It  *KOes»  at  the  end, 
however,  ss  well  as  anywhere  else.  In  -the 
majority  of  textbooks,  eyen  to-day,  it  certainly 
is  discussed  inadequately,  a  bare  outline  bein? 
grren,  and  the  entire  hygienic  aspect  —  the  only 
aspect  in  which  the  majority  of  younK  men  and 
women  really  need  information  —  is  wholly 
ignored.  In  many  schools  it  Js  not  customary 
to  systematically  teach  this  sitbiect  at  all,  ap- 

erently  not  altogether  out  of  'modesty,*  but 
cause  every  medical  faculty  realises  that  this 
ordinarily  is  the  first  chapter  of  the  textbook 
10  become  really  familiar  to  the  student:  it  has 
native  and  dynamic  interest  for  every  norma] 
adolescent. 

Laboratory  Physiology,  as  already  has  been 
si^gested,  is  an  art  in  itself,  a  hi^ly  technical 
art,  moreover,  based  on  science.  Every  year  it 
is  more  practical,  applying  itself  more  widely 
and  also  m  more  detail  to  the  needs  of  practi- 
cal medicine,  and  of  hygiene,  making  itself  in 
short  more  and  more  useful  (never  was  it  by 
any  possibility  ornamental). 

Recent  Advance  in  Physiology.— Looking 
back  a  generation,  comparing  Dalion's  text- 
book with  the  latest  edition  of  Howell  or  of 
Bainbrid^e  and  Menries,  it  is  clear  that  the 
advance  in  the  science  as  a  whole  is  dorainat- 
ingly  metabolic.  This  indeed  was  what  was 
lacking  20  years  ago  to  round  out  the  science 
beyond  the  organic  mechanics  which  then 
largely  it  was.  Still  considerable  progress  has 
been  made  in  neurolojjy,  in  nutrition,  and  in  the 
physiology  of  the  skin. 

Id  choosing  a  dozen  or  more  augmenting 
topics  for  mention  as  of  especial  import  in  the 
idvance  of  physiology,  it  is  almost  impossible 
to  suit  the  tastes  of  any  observer  besides .  the 
writer!  Still,  perhaps  these  subjects  arc  really 
those  that  have  developed  most  importantly  for 
science  in  general : 

The  more  recondite  composition  of  the  blood 
has  been  very  successfully  studied  by  many. 
Inununity,   sera,  anaphylaxis,  acidosis,  etc,  are 

Ctysiologic  topics  studied  mostly  by  other 
ranches  of  medicine,  but  each  chemical  and  not 
part  of  the  ingenious  fairy-story  of  "ceptors* 
and  so  on  which  originated  in  Germany.  The 
dynamic  factors  of  the  blood  have  been  much 
developed,  especially  as  the  new  backbone,  so 
to  say,  of  the  newest  branch  of  physiology  called 
by  some  endocrinolo^,  the  science  and  art  of 
the  ductless  glands.  Much  has  been  learned  at 
Harvard  about  adrenin  and  pituitrin  and  their 
feialions  to  the  dynamic  "drives"  of  the  organ- 
ism —  during  anger  for  example.  Vasocon- 
striction, quicker  coagulation,  anti fatigue  effect, 
and  an  increase  of  blood-suear  are  somehow 
topics  conspicuous  in  this  new  work. 

Many  plant-pollens  give  special  cases  of  hay- 
lever  because  their  protein  is  reacted  too  vio- 
lattly  by  the  Mood-proteins :  (bis  is  a  type  of  a 
new  group  of  Mood-reactions  whose  stni^ 
properly  is  on  a  physiologic  bue, 
.  fattgu*  in  its  more  rational  aspects  (involv- 
itig  the  actual  living  of  the  actual  animal  and 


not  the  actual  dying  of  some  abstracted  por- 
tion of  an  animal)  has  beai  studied  extensively 
in  part  as  ■war-work*  toward  the  maximal  pro- 
ducthni  of  munitioni,  etc,  Columbia  has  led  in 
this  work  here  in  America. 

Integration  has  been  appreciated  as  never 
before  under  the  influence  of  psychology.  Less 
and  less  attention  is  paid  to  the  phenomena  ck- 
hibitcd  by  protoplasm  in  its  dying  stages  —  as 
djring  every  isolated  organ  must  b«.  The  prin- 
ciple is  capable  of  very  much  further  applica- 
tion still  in  both  theoretic  and  practical  physi- 
(rfogy.  A  materialist,  for  example  cannot  be  pos- 
sibly really  wise  as  a  physiologist,  however 
good  an  anatomist  he  may  develop  into. 

The  movements  of  the  alimentary  canal, 
both  gross  and  minute,  have  been  studied  with 
mud)  success.  It  is  beginning  to  be  recognized 
at  last  that  where  contractile  tissue  is  there  is 
movement !  The  Roentgen  rays  have  revealed 
some  of  the  complex  movements  of  the  gut,  18 
years  ago,  and  now  the  finer  movements  eg.. 
Of  the  villi,  remain  to  be  described.  Nea^ 
five  years  ago  I  called  attention  to  their  move- 
ment and  to  one  of  their  possible  ulterior 
absorptive  functions:  "The  4,060,000  villi  of 
the  intestine,  rich  in  smooth  muscle  and  sympa- 
thetic nerves  as  well  as  in  epithelium,  probably 
adapt  the  blood's  content  of  the  nutritive  lipoids 
and  proteins  to  the  varying  immediate  needs  of 
the  ncrvH-cells,  and  may  besides  send  inward 
sympathetic  influences  which,  fusing,  possibly 
in  the  brain,  become  euphoric* 

Dietetics  has  made  strides,  especially  in  the 


:  been   clarified   to   everyone's 


protein    has   ! 
satisfaction. 

The  integrating  nervous  system  has  become 
better  known  in  certain  of  its  functions.  The 
sensory  side  of  the  autonomic  (itself  relatively 
a  recent  "discovery*)  has  been  developed  as 
Remak's  fibres,  thus  laying  more  of  the  physical 
basis  of  the  subconscious  aspects  of  mind.  "The 
cerebral  cortex  has  revealed  some  of  its  func- 
tions on  a  basis  of  psychomotion,  especially  in 
tie  way  of  restraint.  Work  has  been  done  on 
the  physiology  (vasomotion  and  kcinesthesi- 
ology  mostly)  of  sleep.  The  reflexes  have  been 
studied  in  many  directions,  practical  and  theo- 
retic. The  senses  have  been  investigated  in 
new  ways,  on  one  hand  highly  technical  and  on 
tlie  other  practical  and  popular,  a  new  series  of 
books  on  the  senses  helping  the  latter  purpose. 
Vasomotion  has  been  getting  on  to  a  gratifying 

The  tieuro-mtuculo  gUmdniar  system, 
mechanism  of  effideng;,  has  received  mudi  atr 
teniion,  especially  in  England  axid  in  some  of 
the  physical -education  schools  of  America.  The 
all-or-none  principle  has  been  of  use  in  under- 
standing many  ihinos  in  regard  to  skill.  The 
relations  of  physiology  to  exercise  has  been 
developed  in  many  directions;  and  those  of  sat- 
isfaction to  the  dynamic  aspects  of  work  —  the 
so-called  "stheneuphoric  index*  or  nergy-joy 
ratio.  The  rehabilitation  of  one  hellwar  crip- 
pled and  shocked  is  sure  to  give  the  psycho- 
logical physiology  of  skill  a  chance  to  develop 
far  in  theory  as  well  as  in  practice. 

Dental  physiology  has  gone  on,  largely  m 
the  directions  of  electrical  and  pathotogical  and 
prosthetic  physiology. 


zodb,  Google 


ao 


PHYSIOLOGY  OF  PLANTS  —  PHYSIOLOGY  OF  TASTE 


The  skin  has  been  revealing-  some  of  its  hid- 
den mysteries,  and  proves  to  be  an  organ  of 
pre-eminent  general  importance  to  the  indi- 
vidual. If  I  may  again  repeat  part  of  an  article 
—  summary  of  nearly  five  years  ago: 

The  integrated  epicritic  impulses  (from  the 
skin  and  mucosa)  appear  to  have  predominance 
in  human  physiologic  euphoria,  two  possible 
means   of    stimulation    being   evaporation   and 

A  list  of  the  more  or  less  infiucntial  elements 
of  the  skin  would  include  the  complex  vaso- 
motor mechanism;  the  arrectores  pilorum  mus- 
des;  aSerent  sympathetic  dendrites,  the  pecu- 
liarly efficient  epidermis,  sweat  glands,  seba- 
ceous glands;  Mcissner's  corpuscles,  the  ter- 
minal cylinders  of  Ruffini,  tactile  menisci,  the 
nerve-rings  of  Bonnet  (?),  Vater-Pacinian  cor- 
puscles, free  nerve-endings,  heat^recepiors,  cold- 
receplors,  pain- receptors,  pleasure-receptors,  and 
possibly  tickle-receptors. 

Air  that  is  dead  (i.e.,  not  moving) ;  hiunid 
and  too  warm ;  humid  and  too  cold ;  or  lacking 
in  oxygen   is  a  chief  occasion  o£  organic  dys- 

iihoria.  Physiologically  these  conditions  are 
acks, —  lack  of  movement  over  the  skin,  lack  of 
the  optimum  temperature,  lack  of  dryness 
(evaporation  so  being  lessened),  and  lack  of 
.  dermal  oxygen,  possible  reflex  determinant  in 
part  of  pulmonary  respiration. 

Arterial  tension  has  been  actively  studied  in 
rnany^  places  and  is  about  to  reach  important 
practical  conclusions  as  we  learn  more  and 
more  of  the  intricate  controls  of  vasomotion. 
A  new  'continuous,*  method  has  been  devised 
for  the  study  and  record  (hemobarogram)  of 
the  ever-varying  blood-pressures  termed  sys- 
tolic and  diastolic,  respectively.  From  the  Pro- 
ceedings of  the  American  Psychological  Asso- 
ciation (December  1916)  the  following  slightly 
modified  excerpts  may  be  added  to  inaicale  the 
status  of  one  phase  of  the  physiology  of  hlood- 
pressure  at  that  time.  Nine  or  ten  thousand 
measurements  sanction  these  tentative  proposi- 
tions, as  the  hemobarograms  show : 

Arterial  stuffing  and  constriction  are  very 
active  and  variable  in  all  persons.  Peripheral 
arterial  tension  is  by  far  the  most  sensitive 
and  easiest  index  of  vasomotor  rearrangement 
correlate  to  activity  mental  or  bodily.  The 
doubleness  of  blood-pressure  measurement 
("systolic*  and  "diastolic")  makes  possible 
a  partially  differential  index  of  activities : 

The  'systolic'  tension  represents  especially 
the  ever-changing  output  of  the  left  heart, 
which  latter  is  quickly  variable  in  siie  (Gesell) 
as  well  as  in  the  frequency  of  its  contraction. 
The  diastolic  tension  is  more  dependent  on  the 
autonomic  vasomotion,  direct  and  reciprocal. 
Thus  the  systolic  variations  arc  more  directly 
mental,  and  the  diastolic  more  somatic  and 
vegetative. 

The  ordinary  systolic  pressure- range  is  about 
10  millimeters  Hg,  increasing  to  40  or  50  or 
more  in  'mental"  activity  of  a.  somewhat  greater 
intensity.  The  usual  diastolic  range  is  about  8 
millimeters  Hg,  save  in  old  persons,  and  it  has  a 
lower  maximum.  Vasolension  is  a  ready  in- 
dex of  the  intellectual  and  affective  psycho- 
physical dynamism  ("power  of  concentration") 
of  an  individual,  and  as  such  has  value  as  a 
mental  test ;  it  is  also  a  useful  index  of 
''ner\x>usness''  and  of  mental  derangement 
perh^s. 


Aments  (except  microcepbs?)  sometimes 
have  a  spontaneous  systolic  range  of  no  more 
than  2  or  3  millimeters  Hg  for  many  minutes  at 
a  time,  and  a  mental  activity-range  of  5  or  10 
millimeters.  Complete  dements  exhibit  some- 
thing of  the  same  arterio-stasis  but  vritb  a  ten- 
dency to  large  progressive  excitement- rises  not 
observed  in  aments.  One  microceph  had  a  large 
and  quick  diastolic  range  and  a  normal  systolic 
curve.  Imbeciles  and  morons  show  varying 
degrees  of  the  systolic  plateau  more  or  less 
according  to  mental  status  and  dynamism;  but 
there   are  many   exceptions. 

No  personal,  racial,  sexual  or  age- differences 
in  the  variability  have  appeared;  each  hemo- 
barogram is  unique  and  always  an  interesting 
and   accurate   "human   document.* 

Sudden  menial  activity,  apparently  of  any 
sort  (e.g.,  multiplication,  imagination  of  any 
kind  of  personal  activity,  transfers  of  the  at- 
tention-line, attention  to  the  arm-sensations, 
dynamic  associations,  unpleasant  or  pleasant  ef- 
fects) ;  active  inhibition;  breath -hoi  ding,  and 
gradual  subconscious  increase  of  psychophysical 
tonus,  increase  both  the  systolic  and  the  diasto-- 
lie  tensions,  especially  the  former;  so  does  phys- 
ical exertion  proper. 

Really  passive  relaxation  of  the  muscles  and 
of  the  mind ;  quiet,  prolonged  recall  of  happi- 
ness; sleep-suggestion;  humor;  deep  breathing, 
and  usually  sensations  of  pleasure  not  allowed 
to  excite,  cause  a  lowering  of  both  pressures. 
Marked  rises  in  both  tensional  phases  occur 
without  conscious  accompaniment,  suggestive  if 
not  demonstrative  of  the  subconscious  actions 
of  mind  Reciprocal  variation  of  the  systolic 
and  the  diastolic  is  very  frequent,  yet  in  some 
cases  the  two  parallel  each  other  for  many 
minutes  at  a  time.  True  emotion  (adrenin  and 
blood-sugar  are  sug^sted)  lasts  much  longer 
than  jiretended  emotion  and  "causes*  (  ?)  more 

Imaginary  neuromuscular  fatigue  exerts  a 
strong  vasomotor  influence.  Lapsus  attentionis 
lowers  both  tensions  suddenly  and  far. 

These  are  some  of  the  chief  personal  con- 
siderations. The  medical  relations  are  loo  com- 
plex to  be  reported;  less  has  been  accomplished 
m  this  field  of  application. 

Very  numerous  topics  have  been  developed 
by  physiologists  since  the  preceding  revision 
of  this  Encyclopedia  was  made,  but  these  seem 
to  the  present  writer  to  be  fair  examples  of 
the  most  important  directions.  The  World 
War  will  deflect  the  research -activities  of  the 
science  into  more  practical  (if  not  more  useful) 
lines,  at  least  for  a  time.  The  average  phys- 
iologist will  then  have  a  broader  tmnd  and 
will  realize,  often  for  the  lirst  time,  that  his 
great  and  fundamental  science,  as  the  one 
dealing  with  organic  functions,  is  more  than  a 
study  of  ■nerve-muscle- preparations,"  that  It 
may  be  made  one  of  the  two  foundation 
of  personal  human  life. 

Gbokce  Van  Ness  Dearborn, 
Medical  Corps,  United  Slates  Army. 
See 

PHYSIOLOGY  OF  TASTK,  or  PHYS- 
lOLOGIK  DU  GOOT.  This  work  may  be 
compared  in  a  distant  way  to  the  'Compleat 
Angler*  of  Isaak  Wallon.  It  is  a  similar 
repertory  of  information,  precept,  anecdote  and 
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pCfSMial  rcflectioii,  a  Giaiilar  stream  of  pleasant 
tpllt  by  a  channlng  conqtanion  who  discourses 
most  entertainingly  of  what  has  been,  _  after 
hU  business,  the  most  unfai  line  interest  of  hb  life, 
lis  anthor,  BrilUt-Savarin  (q.v.)  (1755-1826), 
was  an  honored  magistrate  and  jurist,  but  hit 
^me  rests  wfaoUy  on  this  Tolumc  of  "medita- 
tions  of  transcendent  eastronomy,"  as  he  calls 
it  with  mock  grandiloquence  and  with  a 
humorous  reference,  periia^,  to  Latnardne's 
'Poetiiial  Uedttations,'  which  had  been  the 
great  literanr  success  a  few  years  before.  He 
woriced  at  it  affectionately  for  many  years, 
utd  only  ^ve  it  to  print,  and  then  anonymously, 
a  year  before  his  death.  Its  contents  are  most 
1-arious.  First  come  30  'meditations*  on  such 
matters  as  the  senses,  taste,  smell,  appetite, 
thirst,  the  pleasures  of  the  table,  digestion, 
rest,  sleep,  dreams,  diet,  corpulence,  lasting 
the  history  of  cooking,  in  which  physiological 
fact  and  theory  alternate  with  stones  of  re- 
membered feasts,  bits  of  strange  lore  from 
far  afield  with  descriptions  of  mlinary  ckefS' 
Smmre  that  makes  your  mouth  water,  racy 
anecdotes  with  practical  recipes.  Then,  as  it 
the  meditations  had  not  afforded  him  latitude 
enough,  he  adds  27  variiles,  •miscellanies."  But 
various  as  are  the  contents,  they  all  turn  about 
the  business  or  pleasure  of  eating.  Gastrononqr 
is  declared  to  be  the  chief  of  all  sciences. 
*The  destiny  of  nations  depends  on  how  thor 
are  fed."  and  ^Tell  me  what  you  eat  and  I  wiU 
tell  you  who  yon  are,"  are  among  the  a[diorisms 
which  serve  as  its  basis.  And  the  intentional 
mock  grandiloQUence  of  the  style  and  the 
^iparent  levity  of  the  author  should  not  de- 
ceive us  as  to  the  seriousness  of  the  work. 
There  is  much  in  the  book,  in  its  intention,  at 
least,  to  justify  the  title,  'physiology  of  taste" 
It  was  one  of  the  first  attempts  to  approach  the 
spectacle  of  human  conduct  from  the  phys- 
iok^cal  side  It  is  perhafis  not  without  sig- 
tnfiotnce  that  Baliac  admired  it  much  and 
afterward  wrote  a  'Physiology  of  Marriage' 
and  a  'Physiology  of  Dress.'  However,  Balzac 
recogniieo  that  the  charm  of  the  book  lies, 
not  in  the  matter,  but  in  the  Style  and  in  tiie 
genial,  lively  and  humorous  personality  that 
diines  throiigh  it  Gmsult  the  English  transla- 
tion by  Anderson,  R.  E.,  'Gastronomy  as  a  Fine 
Art>    (London  and  New  York  1877). 

Arthur  G.  Cahfibld. 

PRYSOSTIGHA.    See  Cauvkar  Bean. 

PHYTOGKOGRAPHY.  See  Plant  Gboo- 

PHYTOLACCASEiE.    See  PoiEWEca 

PI-BBSETH,  pe-ba'seth.    See  BtraASiis. 

PIA   MATER,  ptst  m&'tir  the  innermost 

of  the  diree  membranes  investing  the   brain 

and  spinal  cord.    See  Brain;  Arachnoid  Meh- 

PIACBNZA,  PietTO,  Italian  clergyman :  b. 

Piacenia,  Italy,  21  Jan.  1847.  He  was  educated 
at  Alberoni's  College,  Piacenza,  and  ordained 
to  the  priesthood  in  1869.  From  1870  to  1878 
he  was  professor  of  history  and  liturgy,  at  Pia- 
cenza Seminary;  from  1878  to  1897  he  was  arch- 
priest  and  pastor  of  Fiorenzuola,  and  after  1897 
archpriest  of  the  cathedral  of  Piacenia.  Since 
1W  he  has  been  visitor  apostolic  of  Rome  and 
its  district,  and  after  1907  professor  of  liturgy 
in  the  Roman  Seminary.     Dr.  Piacenza  has 


pubfisfaed  <Storia  del  B.  Grworio  X>  (18%); 
^Quiestiones  Litufgicx'  <I887};  <I1  Riio  della 
consacraiione  di  un  vescovo'  (1899) ;  *Un 
curioso  docimicnto  della  giovinezza  di  Pietro 
Giordani'  (1901),  etc.,  and  contributions  to 
Epkemerides  Liturgiae,  Archive  storico,  etc. 

PIACENZA,  pe-a-ch(n'za  (ancient  Placeh< 
ma),  Italy,  city,  capital  of  the  province  of  Pia- 
cenza; one-third  mile  south  of  the  Po  River; 
43  miles  southeast  of  Milan  and  35  miles  north- 
west of  Parma.  It  is  a  fortilied  city  and  has 
always  been  considered  of  great  strategic  and 
commercial  importance.  The  fortifications  are 
kept  in  repair  and  improved  from  time  to  time 
as  new  defense  methods  are  introduced.  The 
city  was  founded  219  b.c  by  the  Romans.  About 
20  years  later  it  was  destroyed  by  the  Gauls. 
When  the  Via  .Emilia,  a  Roman  military  road, 
was  constructed,  the  western  terminus  was  at 
Piacenza.  The  city  entered  the  Lombard 
League  in  the  12th  century,  later  fell  under 
the  domination  of  the  Visconti,  the  Sforza, 
and  the  popes.  In  154S  Pope  Paul  Til  pre- 
sented it  together  with  Parma  (q.v.)  to  his 
son  Pier  Ltii^  Famese.  From  then  on  its 
political   fortunes   followed  those   of   Parma. 

Among  the  historic  buildings  of  Piacenia  is 
the  ancient  church,  San  Sisto,  rebuilt  in  1499- 
1511,  for  whidt  Raphael,  about  1515,  painted 
the  Sistine  Madonna.  This  picture  was  sold, 
in  1753,  to  Frederick  Augustus  of  Saxony  and 
is  now  in  the  Dresden  Gallery.  Other  noted 
buildings  are  the  cathedral  (1122),  in  which 
there  are  paintings  by  Gneicino,  Carracd  and 
others,  llie  church  of  Santa  Maria  di  Caroi' 
pagna  has  fine  frescoes  by  Pordenone;  the 
square  has  some  fine  equestrian  statues.  The 
pubUc  library  has  about  120,000  volumes.  The 
Palazzo  Munictpale  is  an  impressive  builtUng 
dating  back  to  1281.  The  huge,  uncompleted 
Palazto  Famese,  begun  in  1558,  now  serves 
as  a  military  barrack.  It  has  modem  theatres, 
boapiials  and  educational  institutions.  It  has 
considerable  manufacturing  interests,  especially 
in  silk,  cotton  and  woolen  goods,  pottery,  wine, 
cheese  and  machinery.  In  Uie  vicinity  are  valu- 
able marble  quarries.  Pop.  commune  about 
40,000.  -Consirit  'Monumenu  Historica  ad 
Provincias  Parmensem  et  Placentinam  Per- 
tinentia'  (8  vols.,  Parma  1855-60) ;  Giarelli, 
'Storia  di  Piacenza'  (2  vols.,  Piacenza  1889) ; 
Jordan,  L,,  'Die  Renaissance  in  Piacenza'  (in 
•Archiv  fur  Kultur-Geschichte,'  Vol.  V,  Ber- 
lin 1907)  ;  Siro  Corti,  'Provincia  di  Piacenza' 
(Turin  1893). 

FIACERE  is  D'Annunzio's  first  novel,  and 
was  first  published  in  1SS9,  when  he  was  2& 
years  old.  A  more  fitting  title  than  the  one 
which  the  author  gave  it  is  that  of  the  English 
translation  by  Georgina  Harding,  'The  Child 
of  Pleasure'  (Boston  1910),  which  in  turn 
was  suggested  by  the  still  more  illuminating 
and  apt  title  of  the  French  translation,  <L'En- 
faat  de  la  Volupti.'  The  story  is  that  of  a 
norkless  yet  wealthy  young  man  of  the  Itahan 
nobility  who  has  a  love  for,  and  succeeds  in 
winning,  several  women,  and  who  has  more 
momentary  affairs  with  a  ^eat  many  others, 
all  of  thcin,  however,  of  his  own  class.  The 
two  most  interesting  parts  of  it  are  the  de- 
scription of  a  horse  race  for  "^rentlemen*  riders, 
in  which  the  hero  races  against  a  friend  the 
k)ve  of  whose  mistress,  the  wife  of  a  mutual 
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friead,  he  has  ^^iroprialed,  and  the  descrip- 
tion of  the  duel  on  the  foUowing  day  between 
the  winner  (of  the  race  as  well  aa  of  the  lady) 
and  the  loser,  which  event  interrupts  the  love- 
makiiiE  of  the  former  becauEC  of  a.  serious 
woikkT  received-  Both  incidents  are  familiar 
to  novel  readers.  There  is  no  pioL  The 
book  is  a  painstaking  exposition  of  an  artificial 
State  of  mind  and  of  sensual  emotions  which 
It  engenders.  The  attitude  loward  women 
therein  displayed  is  not  whtrfesome;  they  merely 
present  possibilities  for  material  pleasure.  The 
very  completeness  of  ils  psychological  detail 
renders  it  at  least  monotonous,  and  the  normal, 
healthly  mind  conceives  no  sympathy,  to  put 
it  mildly,  with  D'Annunzio's  nypocntical  and 
obnoniously  aristocratic  hero.  In  workmanship 
the  story  does  not  present  a  high  degree  of 
skill  and  a  number  of  the  Imks  are  plainly 
conventional.  However,  it  must  be  remembered 
that  it  is  a  work  of  youth.  Consult  Sc^wick, 
H.  D..  'Essays  on  Great  Writers*  (Boston 
1903). 

AuERico  U.  N.  Camera. 

PIAGGIA,  Carlo,  Italian  explorer :  K 
Lucca,  Italy,  about  1822;  d.  Sennaar,  Sndan, 
17  Jan.  1882  He  went  to  Egypt  when  young, 
was  with  Antinori  in  Bahr-el-Ghaial  1860;  went 
with  Gessi  to  the  lakes  of  the  Nile  in  1876  and 
was  the  first  European  among  the  Nyam-Nyam. 
His  elhaoKraphic  collection  was  aa]uired  by 
the  Berlin  Museum.  He  published  'Dell'  arrivo 
fra  i  Niam-Niam'    (Lucca  1877). 

PIANISSIMO,  the  superlative  of  piano 
(Italian  for  soft  and  low)  ;  piano  is  used  in 
music  in  contradistinction  to  forte.  The  sym- 
bob  for  these  terms  are  pp.  and  p.  Some  com- 
posers, especially  Verdi,  Berlioi  and  Tschaikov< 
sky  use  the  symbol  pppp-  and  even  ppppp.  to  ex- 
press that  ttiey  desire  the  softest  pianissimo 
possible,  while  many  others  frequently  indicate 
this  by  ppp.    See  Music 

PIANKISHAW  (pI^nTte-sha)  INDIANS, 
a  small  American  inbe  of  the  Al^nquian 
family,  originally  a  part  of  the  Miamis  (q^.). 
The  tribe  never  numbered  over  1,000,  They 
removed  to  the  Indian  Territory,  now  Okla- 
homa, from  Kansas  in  1667,  after  selling  all 
their  lands  in  the  latter  State.  They  are  now 
known  under  the  name  of  Peoria,  of  which  in 
1906  there  were  only  192  left,  none  of  whom 
was  of  pure  blood.  Consult  Hodge,  F.  W., 
ed.,  'Handbook  of  American  Indians  North 
of  Mexico'    (Part  11,  Washington  1910). 

PIANOFORTE,  a  stringed  musical  instru- 
ment commonly  known  as  a  'piano,*  and  essen- 
tially conrislfi  of  a  series  of  stretdied,  graded 
and  toned  wires  which  are  struck  by  felt-cov- 
ered hammers  by  the  opentioit  of  keys  con- 
veniently arranged  in  a  keyboard.  The  term, 
•pianoforte,*  which  is  the  oripna!  term  desig- 
nating the  instrument,  is  derived  from  the  Ital- 
ian "piano,*  soft  +  'forte,*  loud;  while  the 
term  "piano,*  usually  designated  by  p.,  is  a 
sign  used  in  muric  to  denote  softness,  that  is, 
the  strain  where  the  indication  occurs  is  to  be 
plajred  with  less  than  the  average  intensity. 
Simflarly,  pp.,  or  ppp.,  ^breviatious  for  *^piani9- 
simo.*  signify  very  soft 

The  pianoforte  is  probably  the  most  exten- 
sively used  of  all  musical  instruments.  U  was 
evolved  directly  from  the  clavidiord  and  harp- 
sichord, whicJi  were  undoubtedly  elaborations  of 


the  monochord  or  piti^-carrier  with  one  string, 
although  even  the  approximate  date  or  the  name 
of  the  inventor  who  first  put  lays  to  a  mono- 
chord  and  called  it  a  clavicordium  is  quite  un- 
known. Virdung,  in  his  'Mtisica  (^etutscht,* 
published  in  15U,  states  bis  inabiliw  to  ascer- 
tain those  facts,  althou;^  it  is  well  known  that 
Pythagoras,  in  the  6th  century  B.C.,  measured 
a  vibrating  string  stretched  between  raised 
bridges  on  a  resonance  box,  and  by  shiftiiig 
those  bridges  he  acmrately  determined  die  in- 
tervals of  the  Greek  diatonic  scale.  It  is  sup- 
posed that  Pythagoras  obtained  the  mono- 
diord  embodying  ^e  prindple  of  the  stomed 
string  upon  a  finger-board  from  ^[ypt,  vmere 
it  had  been  known  for  ages  before  his  time. 
After  Pythagoras,  the  monochord  became,  in 
Greece  and  Europe,  the  canon  or  rule  for  the 
measurement  of  musical  sound  intervals,  and 
continued  to  be  so  employed  up  to  the  Utb  cen- 
tury, A.a,  when  it  was  transformed  into  a  poly- 
chord  of  four  strings,  to  facilitate  the  melodic 
division  of  the  Gregorian  tones  — the  Plain- 
Song  of  the  OiuTch  as  used  in  the  Ritual,  and 
were  known  under  a  great  variety  of  names 
such  as  clavichord,  clavicordium,  sinnet,  vir- 
ginal and  regaL 

The  early  clavichords  had  a  compass  of  four 
octaves.  The  natural  keys  were  made  of  citron 
wood  and  the  sharps  of  ebony.  The  damper 
was  a  narrow  band  of  felt  attadied  with  glue  to 
the  hitch-pin  block,  opposite  to  the  wrest-pin 
block,  and  the  brid^  was  curved.  As  they 
were  strung  with  wires  in  equal  lengtlis,  they 
were  for  along  time  regarded  as  sets  of  tikono- 
chords,  the  scaling  being  effected  by  the  line 
of  the  tangents  attached  to  the  keys  on  the  left- 
hand  side  of  the  player,  while  the  three  or  more 
sounding-board  bridges  rested  upon  the  narrow 
belly         -       ■  ■       5-    ■  .     .        .      -    . 


of  being  tuned  higher,  giving  them  a  weak  but 
delicate  tone  which  respondM  to  the  gradations 
of  the  player's  touch.  The  tangents  were  up- 
right blades  of  brass  fastened  into  the  keys  and 
beaten  out  at  the  top  so  as  to  touch  equally  the 
one  String  or  the  two  or  three  unison  strings 
forming  a  note.  The  tangents  thus  constituted 
a  series  of  bridges  or  sound  exciters,  and  each 
of  the  little  groups  of  strings  thus  formed  was 
acted  upon  by  two  or  sometimes  three  or  four 
tangents  to  obtain  as  many  notes.  The  damp- 
ing was  contrived  with  a  cloth  interwoven 
among  the  strings  behind  the  line  of  tangents. 
This  cloth  instantly  dampened  the  vibration  of 
the  strings  when  the  finder  released  the  key  and 
the  tangent  quit  the  stnng. 


n  EliutKth'i  Vir^inil,  South  Keiuington 

Clavichords  with  pedals  are  mentioned  by 
Virdung  and  Reynvaan,  and  arc  also  particu- 
larly described  by  Adtung.  indicating  that  some 
of  the  instruments  had  two  octaves  and  a  note 
of  pedals  attached  to  a  separate  clavichord 
pedaher  and  "fretted,"  there  bdng  three  strings 
in  the  lower  and  four  in  the  upper  range  for 
each  pedal  note.    The  terms  virginal  or  spinet 
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generally  indicate  ooe  and  the  same  instrument 
without  renard  to  form  of  constructian,  but 
practically  limited  to  a  pleclnrm  (jack)  elBTier 
with  one  string  only  to  each  note  (see  Fig.  1). 
Its  earliest  recorded  name  is  the  clavtcymbo- 
him,  occurmg  in  the  rules  of  the  Minnesmgcrs 
under  the  date  of  1404.  It  is  the  Latin  for 
psaltery,  an  instrument  of  tfie  dulcimer  land, 
to  which  a  keyboard  was  added  and  suggests 
an  ecclesiastical  or  monastic  origin.  Virginal 
vss  the  English  name  of  the  spinet,  and  was  so 
called  probably  on  account  of  its  appropriate- 
ness for  girls  as  compared  with  the  contempo- 
rary lute  which  was  a  more  difficnlt  and  toatily 
instrument,  rather  than  the  assumption  that 
Queen  Elizabeth  was  a  skilful  performer  on  it, 
especially  as  the  name  was  current  in  the  reign 
of  her  grandfather,  Henry  VI!.  According  to 
Scaliger,  who  wrote' in  tne  .latter  part  of  the 
15th  century,  the  name  spinet  is  derived  from 
the  little  quill  paint  or  plectrum,  as  an  improve- 
ment upon  the  instruments  previously  known  as 
monochordum  and  harpsichordium,  a  keyboard 
psaltery  of  harp  shape.  On  the  other  hand,  the 
Italian  expert,  Signor  Ponsicchi,  attributes  it  to 
a  Venetian  maker,  who  signed  and  dated  an  in- 
strument of  this  kind  'loannes  Spinetus,  Vene~ 
tusFedt;  A.D.  15Q3.»  The  virginal  that  is  asso- 
sodated  with  Queen  Elizabeth  is  now  in  the 
South  Kemington  Museum,  Lcmdon,  and  may 
be  described  as  an   Italian  pentagonal  spinet 


:  and  keyboard,  it  differs  ortipely  in  scnai, 
ement  and  effect  from  the  davidiord.  It 
has  an  individuality  of  tone  not  possessed  by 
the  pianoforte,  ii>d  a  brilliancy  of  effect  be- 


(see  Fig.  2).  Italian  spinets  were  made  of  cy- 
press wood,  and  as  the  utmost  vibration  was 
sought  for  by  the  makers,  both  case  and  belly 
were  constructed  of  that  material.  They  con- 
sisted of  two  cases  —  the  inner  rough,  but  pos- 
sessing a  free  and  satisfying  iiuality  of  tone, 
while  the  outer  received  great  care  in  work- 
manship and  was  often  beautifully  decorated. 
The  pentagonal  or  heptagonal  spinets  had  false 
cases  like  the  davicumboli  or  harpsichords, 
from  which  they  could  be  removed  when  re- 
^uiced  for  performance,  while  the  oblong  Ital- 
ian makes  were  inseparable  from  the  outer 
case  like  the  modern  pianos.  Until  the  17th 
century,  the  keyboard  was  usually  an  external 
addition  to  tlie  case,  when  Rosso,  a  Milanese 
maker,  set  it  back  into  the  body  of  the  instru- 
ment, a  recessing  which  was  generally  copied 
afterward  (see  Fig.  3). 

The  harpsichord  is  a  double,  treble  or  quad- 
ruple spinet,  the  sounds  being  excited  by  a  jack 
and  i^uill  plectrum,  as  in  the  case  of  the  virginal 
or  spinet.  More  exactly  stated,  instead  of  hav- 
ing one  string  to  a  note,  as  in  the  virginal  or 
spmet,  it  has  two,  three  and  sometimes  four 
strings  to  a  note,  which,  with  the  exertion  of 
the  common  features  of  the  case,  sound-board, 


Tic.  3.— Clavichord.  TapbouM  Collection.  Oifotd. 

ynnd  the  capacity  of  the  clavichord,  but  in  ex- 
pressiveness depending  upon  touch  its  power  is 
much  less  than  either. 

The  harpsichord  was  a  much  favored  musi- 
cal instrument  during  the  17th  century,  occupy- 
ing the  place  now  filled  by  the  grand  piano, 
and  while  not  so  much  a  solo  instrument,  it  was 
of  considerable  importance  in  the  orchestra,  its 
player  generally  assuming  the  responsibility  of 
conductor.  The  complex  character  of  its  mech- 
anism required  a  larger  and  differently  shaped 
case  to  that  of  the  spinet  and  prefigured  that  of 
the  grand  piano,  the  wing-shape  giving  rise  to 
the  German  name  fluegel,  also  kieWuegel,  from 
the  plectrum  (iiiel,  quiU)  producing  the  sound. 
With  the  Italians— it  was  known  as  theclavicem- 
bolo,  while  the  French  called  it  clavecin.  Iti 
the  English  term  harpsichord,  the  harp  disposi- 
tion is  recognized  in  contrast  to  the  trapeze 
shape  of  the  spinet,  which  appeared  about  the 
same  time  —  the  earlier  part  of  the  ISth  cen- 

The  description  of  a  very  fine  example  of  a 
Roman  harpsichord  in  the  South  Kensington 
Museum,  London,  inscribed  and  dated  "Heirony- 
mua  Bononiensis  Facietat  Romae,  MDXXIX," 
will  serve  to  iltuslrate  the  general  character  of 
the  instmments  of  that  time.  It  has  one  key- 
board and  two  unison  strings  to  each  note; 
boxwood  natural  keys,  with  an  apparent  com- 
pass of  nearly  four  oetaves,  E  to  d',  which  by 
a  short  octave  in  the  bass  becomes  C  to  d*.  In 
the  Italian  instruments  no  change  of  power  "Was 
attainable  by  stops,  while  the  pedals,  as  in  lite 


1.— TrBBonlino  HarpaichDiiI  —  1S31. 

harpsichords,  controlling  a  sordino 
lor  muling,  were  a  vety  late  addition  (see 
Fig.  4).  The  highest  credit  for  exceUence  in 
the  manufacture  of  harpsichords  belongs  to  the 
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1590,  and  the  latest  1659,  a  short  period  of  spleii- 
4\d  work.  Of  their  instruments  there  are  70 
existing  specimens,  including  some  of  great 
beauty  of  decoration,  but  they  have  all  been  sub- 

t'  xiei  to  one  or  more  alterations  of  scale  and 
eyboard  compass.  It  is  claimed  that  Hans 
Ruckers,  the  elder,  added  the  octave  register 
and  steel  wire  instead  of  brass  for  the  treble 
notes,  designed  a  second  keyboard  in  imitation 
of  the  organ  and  increased  the  number  of  keys 
from  E  to  C*  to  C-c ,  thus  making  the  short 
octave  in  die  bass  a  long  or  chromatic  one  down 
to  the  lowest  notes.  The  most  famous  harpsi- 
chord makers  of  the  18th  century  were  Burkat 
Shudi  (Burkhardt  Techudi)  ancf  Jacob  Kirck- 
man  (Kirchniann)  in  London,  and  Taskin  in 
Paris.  Burkat  Shudi  beean  business  in  1732  in 
the  bouse  still  occupied  by  his  descendants,  the 
Broadwoods,  33,  Great  Pulieney  street.  Golden 
square,  London;  while  Kirchmann  continues  to 
be  represented  by  his  descendants  in  a  first- 
class  London  pianoforte  manufactory. 

About  this  time,  makers,  more  or  less  con- 
trolled by  the  prevailing  style  of  domestic  fur- 
niture, substituted  the  more  rigid  cases  of  wal- 
nut and  Spanish  mahogany  for  those  of  reso- 
nant cypress,  cedar  and  pine,  and  thus  obtained 
a  greater  iiower  and  majesty  of  tone,  while  a 
greater  varied  of  tone  was  derived  by  a  freer 
use  of  the  stops.  To  the  three  shifting  regis- 
ters of  jacks  of  the  octave  and  first  and  second 
imisons.  Van  Blankenburg's  lute  stop  was 
added,  which  by  plucking  the  strings  in  the 
lower  and  medium  divisions  of  the  scale,  close 
to  the  bridge  and  much  nearer  the  treble,  pro- 
duced a  charminely  delicate,  reedy  tone  quali^ 
very  much  like  that  of  the  mandolin.  Finally, 
to  obtain  "crescendo"  and  "diminuendo,"  a 
swell  was  introduced,  which  consisted  in  gradi;^ 
ally  raising  a  hinged  portion  of  the  cover  with  a 
pedaL  This  invention  of  Roger  Plenius  was 
probably  suggested  to  him  by  the  nascent  piano- 
forte which  appears  to  have  been  first  made  by 
bim  in  England. 

Although  references  to  the  piaooforte  occur 
in  the  correspondence  of  musical  instrument 
makers  during  the  latter  part  of  the  16th  cen- 
tury, as,  for  example^  in  the  letters  written  by 
Hippolito  Crica  or  Paliarmo,  dated  27  June  and 
31  Dec  1598  and  addressed  to  Alfonso  II, 
Duke  of  Modena,  the  first  true  pianofort^  as 
now  understood  by  that  tenn,  was  invented  by 
Bartolommeo  Cristofori,  a  Paduan  harpsichord 
maker,  in  Florence  about  1709.  At  that  time 
kings  and  princes  well  disposed  toward  music 
were  accustomed  to  keep  large  collections  of 
musical  instruments  to  be  used  in  connection 
with  their  domestic  and  courtly  festivals,  and  to 
keep  such  instruments  in  playing  order  it  was 
necessaiy  to  employ  men  possessing  the  requi- 
site abihty.  Ii  is  of  record  that  Cristofori  was 
engaged  in  that  capacity  by  Prince  Ferdinand 
dei  Medici,  and  while  thus  employed  invented 
and  produced  the  pianoforte.  The  record  of 
this  Invention  is  given  by  the  Marchesc  Scipione 
MafFee,  under  the  date  of  1711,  in  a  description 
which  appeared  in  the  Giornate  dei  MIerati 
d'llaiia,  a  publication  conducted  by  Apostolo 
Zeno.  It  gives  the  information  that  in  1709 
Cristofori  had  completed  four  "^avecembaii 
col  piano  e  forte' — keyed  psalteries  with  soft 
and  loud,  three  of  them  having  the  long  or 


harpsichord  fonn.  There  are  two  ^od  pianos 
itill  in  existence,  made  by  Cristofori,  and  dated 
respectively  1720  and  1726.  They  are  of  a  very 
jKrfect  construction,  and  embod;'  all  the  essen- 
tials of  piano  movement  The  first  belonged  to 
the  Signora  Emesta  Mocenni  Martelli  of  Flor- 
ence, and  was  acquired  by  Mrs.  J.  Crosby 
Brown  of  New  York  in  1895  for  presentation 
to  the  Metropolitan  Museum  of  Art  of  that  city. 
It  has  a  compass  of  four  and  a  half  octaves, 
C-f .  The  second  belongs  to  the  Commendatore 
Alessandro  Kraus  of  ^orence.  Their  actions 
are  similar,  and  show  that  Cristofori  succeeded 
iti  satisfactorily  solving  the  problem  of  escape- 
ment,  and   hsid   also    provided   for   repetition 


=>? 


without  a  double  escapement  Fig.  5  is  a  com- 
plete diagram  of  this  action:  (k)  is  the  kw; 
(h)  the  hopper  or  movable  tongue:  (n)  the 
notch  for  the  hopper  beneath  an  underhammer 
or  escapement  lever  (1),  which  being  covered 
with  leather  upon  the  end  operates  to  raise 
the  hammer  butt  (d) ;  (e)  is  cne  hammerhead; 
(s)  the  spring  regulating  the  olay  of  the  hop- 
per or  distance  between  it  and  ine  string  and 
regulated  by  a  small  hopper  check  (w)  ;  (f) 
hammer  dieck;  (g)  damper,  and  (j)  damner 
stop.  It  appears  that  in  this  action,  Cristofori 
retained  the  shallow  measure  of  an  Italian 
harpsichord,  and  consequently  inverted  his 
wrest-plank  (the  block  in  which  the  tuning- 
pins  are  held),  which  had  to  be  much  stronger 
than  in  the  harpsichord,  owing  to  the  increased 
thickness  of  the  strings  which  were  required  to 
stand  the  impact  of  the  hammers,  and  attached 
the  strings  beneath.  The  pins  pierced  the  wrest- 
plank  so  that  the  tuning  was  accomi>lishcd  harp 
fashion.  His  instruments  ranged  in  compass 
from  four  to  four  and  a  half  octaves.  The 
essential  features  of  Cristofori's  action  were 
adopted  by  Gottfried  Silbermann,  the  great 
organ  builder  and  clavichord  maker  of  Dresden. 
He  made  two  pianofortes,  which  he  submitted 
to  J.  S.  Bach,  who  disapproved  of  them  on  ac- 
count of  their  weak  treble  and  heavy  action. 
Recognizing  that  he  had  not  attained  the  req- 
uisite skill  to  reproduce  the  excellent  quality 
of  his  models,  he  devoted  several  years  to  ex- 

Srriments,  and  finally  submitted  another  to 
och,  which  met  with  the  great  composer's  ap- 
Cral.  It  is  a  fact,  however,  that  the  elder 
h  never  really  adopted  the  pianoforte,  and 
that  all  of  J.  S.  Bach's  compositions  for  the 
clavichord  and  harpsichord,  no  less  than  those 


for  the  organ,  have  to  be  virtually  transcribed 

-trering^* '-        •-   ■•        ■ 

forte.     This    fact 


1  the  Tendering  when  transferred  ti 


demy's  edition  of  the   <Forty-eight  Preludes 


Saxon  pianoforte  making,  and  scattered  the 
workmen,  some  of  whom  found  their  way  .to 
England  and  made  a  fresh  start  in  the  businc'ss. 


PIANOFORTE 


Up  to  1760,  all  pianas  had  been  built  in  the 
shape  of  the  modem  Knmd,  horizontal  or  up- 
rii^t:  but.  between  1760^,  Johann  Zutnpe,  & 
former  workman  in  Shudi's  establishment,  in- 
troduced the  English  square  piano.  The  action 
was  snfiicieDt,  althongb  almost  rudimenlaiv,  and 
contained  what  was  called  the  'old  man's  head,' 
a  metal  pin  with  a  leather  knob  on  the  top  to 
raise  the  hammer,  and  the  'fflop- stick*  damper 
raised  by  a  simple  jack.  The  compass  was  five 
octares  from  F-*.  Zumpe's  success  ws 
diate.  The  instrnments  sold  rapidly,  and  the 
form  increased  in  popularity.  Other  makers 
started  establishments,  and  in  the  last  decade  of 
the  century,  London  became  the  centre  of  the 
world's  pianoforte  trade,  with  not  less  than  30 
square  piano-making  establishments,  English 
and  German,  in  active  operation. 

Between  1780  and  1790.  John  Broadwood 
recogniecd  the  fact  that  when  the  string  was 
stmdc  at  a  certain  point,  it  yielded  a  fuller 
tone.  He,  therefore,  adjusted  the  hammers  so 
as  to  obtain  this  result,  and  also  transferred  the 
wrest-plank  to  the  back  of  the  case,  and  intro- 
duced the  two  pedals — one  to  laise  all  of  the 
dampera,  and  the  other  to  soften  the  tones  by 
dropping  a  piece  of  cloth  over  the  strings.  The 
change  in  tnc  place  of  the  wrest-plank  enabled 
him  to  reduce  the  inordinate  length  of  the  un- 
used wire,   and  also   to  strai^ten   the  keys, 


vibration,  and  the  escapement  when  raised  with- 
out impact  as  depends  upon  that  space  between 
the  hammer  and  the  strings,  to  allow  the  ham- 
mer to  clear  them  under  a  blow  either  soft  or 
loud,  and  thus  prevent  the  strings  stifling  the 
vibration  before  it  has  had  time  to  become  a 
musical  note.  This  action  was  invented  about 
1772,  and  was  further  developed  and  perfected 
by  Broadwood,  with  the  assistance  of  Backus 
and  Stodart,  until  it  became  the  best  single  ) 
imme-      esca4)ement  action.  -^ 


Fio.  6. —  Brosdwood'i  Bnglnh  Actkm. 
which  had  been  hitherto  left  more  or  less 
twisted,  as  it!  the  clavichord,  but  in  connection 
with  the  crank  damper,  he  did  not  get  b^ond 
the  'old  man's  head*  device  that  lifted  the  ham- 
mer, and  the  merit  of  introducing  in  the  square 
piano  the  "hopper"  —  a  jack  with  a  string  work- 
ing in  a  notdi  forming  the  front  part  of  a 
lever,  technically  known  as  the  *under-hammer' 
—  belongs  to  John  Geib,  who  look  out  a  patent 
for  the  improvement  in  1786,  and  first  ap- 
plied it  to  the  square  pianos  he  made  for  Long- 
man and  Broderip,  music  publishers  in  Cheap- 
Fig.  6  shows  the  Broadwood  grand  piano 
action,  commonly  known  as  the  'English  direct 
lever  action,"  in  which  the  key  (k>  on  being 
depressed  raises  the  hopper  (h)  which  strikes 
in  the  notch  (n)  cut  in  the  butt  of  the  ham- 
mer (d),  the  play  of  the  hopper  against  the 
notch  determining  the  velocity  of  the  hammer 
and  the  individuality  of  the  player's  touch;  (w) 
is  tbe  wire  hopper  check;  (s>  the  screw  that 
regulates  the  lever  to  determine  the  distance  of 
the  hopper  motion;  (a)  is  the  hammer-head, 
and  (c)  the  check  which  is  raised  when  the  key 
is  depressed  and  arrests  tbe  hammer  in  its  fall. 
It  is  the  first  simple  contrivance  for  rntetition, 
that  is,  for  repeating  the  blow  of  the  hammer 
before  it  returns  to  its  original  position  or 
eqaipose.  The  key  not  only  raises  the  hopper 
and  check,  but  also  the  damper,  so  as  to  allow 
tfae  string  forming  tbe  note  to  continue  the 


Pig.  7.— Stteicher-Vi 


About  1777  the  German  manufacturers  pro- 
duced another  kind  of  escapement,  which  was 
considered  favorably  by  prominent  pianists  for 
maiw  years.  It  was  invented  by  Stein,  a  pupil 
of  Silbermann,  but  was  carried  to  its  highest 
state  of  perfection  under  the  joint  efforts  of 
his  daughter  Nannette  and  son-in-law,  Andreas 
Streicher,  about  1794.  Fig.  7  shows  the  con- 
struction of  this  action:  (k)  is  the  key,  (h)  the 
hopper,  (s)  the  hopper  spring,  (1)  the  standard 
in  which  the  hammer  butt  (d)  is  centred,  (b) 
the  set-off  button,  (c)  the  check  and  (g)  the 
damper.  This  action  differs  from  the  Cnstofori 
(English)  action,  in  that  the  hammer  is  directly 
attached  to  the  rear  end  of  the  key  itself,  in- 
stead of  being  fixed  to  a  lever  independent  of 
tbe  key.  This  arrangement  caused  a  change  of 
axis  of  the  hammer  when  the  key  was  struck, 
thus  giving  the  extreme  lightness  of  touch 
which  enabled  easier  execution  and  brilliant 
playing,  although  less  capable  than  the  English 
of  proaucing  its  tone  varieties.  Up  to  1777  the 
French  imported  their  pianos  chiefly  from  Eng- 
land, when  Erard  (Erhardt),  a  German  niano- 
maker,  produced  the  first  piano  made  in  France. 
Having  been  driven  to  London  by  the  Revolu- 

n,  he  familiarized  himself  with  the  English 


Subsequently  he 


Pig.  S,— Enrd's  Fwich  Actkn. 

adopted  the  Stein  principle,  and  afterward  de- 
veloped his  own  action,  illustrated  by  Fig-  8, 
in  which,  when  the  key  (k)  is  depressed,  the 
lever  (I)  is  raised  ln>  the  pilot  (p),  and  the 
hopper  (h)  escapes  forward  when  it  has  de- 
livered its  blow  to  the  roller  (r)  beneath  the 
hammer  fork  (f).  Similar  to  the  notch  of  the 
English  action,  the  roller  transmits  to  the  ham- 
mer the  player's  intention  and  individuality.  A 
prolongation  of  the  hopper  forms  the  c 
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mem  lever  (e)  whidi  controls  the  set-off  from 
the  strings  by  the  screw  and  button  (s).  The 
wire  hopper  spring  (b)  maintains  the  hopper  in 
position,  and  together  with  the  hammer-head 
(d)  and  the  check  <c),  comi)letes  the  single 
escapement  action.  The  repetition  or  second 
escapement  is  obtained  by  the  roller  resting 
upon  the  hinged  repetition  lever  (t)  which 
rises  wbcn  the  wire  spring  (q)  is  bent  by  the 
depression  of  the  key,  the  rise  of  the  lever  be- 
ing controlled  by  the  screw  (w),  which  acts  on 
the  point  of  the  lever. 


Flu.  S.— Hera-Erurd  Action. 

Under  this  arrangement,  no  matter  how 
slowly  the  key  is  depressed,  the  action  produces 
sound,  and  also  enables  the  hopper  to  repeat  a 
blowwith  A  partially  risen  key.  The  damper 
(a)  is  beneath  the  slrintr  (g)  and  is  pu^ed  up 
by  the  spring  (m).  This  double  escapement 
action  was  invented  by  Sebastian  Erard  and 
patented  by  his  nephew,  Pierre  Erard,  in  1821, 
but  did  not  succeed  in  obtaining  public  recog- 
nition until  after  183S.  While  not  demanding 
as  high  a  finger  movement  as  the  English  action, 
it  is  uniform  in  the  variety  and  directness  of 

The  Herz-Erard  repetition  action  shown  in 
Fig.  9  is  a  simplified  form  of  the  Erard  action 
just  described.  It  was  first  employed  in  the 
grand  pianos  of  Henry  Hen  of  Paris,  but, 
owing  to  its  economy  and  efficiency,  has  been 
adopted  with  slight  modifications  by  many  of 
the  most  prominent  piano-makers.  Next  to 
Erard  the  most  prominent  piano  manufacture 
in  France  was  Pape,  a  native  of  Hanover.  In 
1827  he  invented  a  down-slrikins  action  of 
which  the  mechanism  was  above  the  stnngs. 
During  the  latter  part  of  (he  l&th  century  Uie 
desire  to  save  space  originated  the  idea  of  mak- 
inK  musical  instruments  of  this  class  in  an  up- 
right form.  The  first  attempts  were  merely  to 
turn  the  horizontal  pianos,  spinets  and  harpsi- 
chords into  a  vertical  position  on  a  stand.  In 
the  year  1800  Jcftn  Isaac  Hawkins,  an  Enoiish- 
man.  Jiving  in  Philadelphia,  Pa.,  invented  the 
first  genuine  upright  piano  and  patented  it  in 
the  United  States  and  England.  He  called  it 
the  Portable  Grand  Pianoforte,  and  it  is  re- 
markable as  containing  most  of  the  features 
characteristic  to  the  modem  upright.  The  idea 
was  further  developed  and  iinproved  by  South- 
well in  1807.  who  produced  the  now  obsolete 
but  beautiful  toned  "Cabinet"  and  bv  Wornum, 
«rf)o  produced  a  low  upright  with  diagonal 
strings,  in  1811,  and  one  with  vertical  strings 
tta  1813. 

Fig.  10  shows  the  Wornum  upright  piano 
action,  as  nude  by  Broadwood:  (k)  is  the  key. 


(b)  the  hopper,  (d)  the  baonnur-buft,  holding 
the  shank  of  the  hammer-head  <e)  ;  (c>  is  the 
chedc,   (f)   the  damper,  (i>  the  set-o&  button, 

(1)  the  spiral  hopper  spring  invented  by  Bord, 
(m)  the  pilot,  employed  to  raise  the  hopper 
and  its  crank  to  the  hei^t  rec)uired  for  ihdr 
service,  and  the  tape  (n).  which,  being  tight- 
ened by  the  rise  of  the  hammer  when  the  key  is 
struck,  pulls  die  hammer  back  when  the  key 
returns  and  thus  assists  the  repetition.  Because 
of  the  small  floor  space  occupied  the  utnight 
piano  became  the  instrument  for  the  tnilhoD, 
but  it  can  hever  be  the  choice  of  the  artist,  be- 
cause it  smothers  the  vi'brations,  which  can  be 
brought  out  fully  iir  a  grand  piano. 

A  modern  piano  consists  of  the  following 
parts:  (1)  The  "case,"  made  of  rosewood. 
mahogany,  walnut,  cherry,  maple  or  other  hard 
wood,  and,  according  to  its  form,  dasstfied  as 
grand,  square  or  upright.  The  grand  pianos 
are  triangular  in  body  and  are  built  in  vaiions 
Kzes,  from  tha  full  concert  grand,  8  feet  IQi 
inches  in  length,  to  the  baby  gratid,  six  feet 
long,  and  adapted  to  [)arlor  use.  The  square 
form  is  no  longer  built,  having  been  entirely 
superseded  by  the  upright  for  Uie  in  private 
houses.  The  outer  side  of  a  piano  case  is 
usually  veneered  over  the  solid  wood.  Some 
makers  build  their  piano  cases  of  material  made 
of  several  thicknesses  of  wood,  imder  the  sup- 
position that  it  assists  the  resonant  qualities. 
Some  cases  are  very  elaborately  carved  and 
others  expensively  inlaid  Special  instruments 
have    been    made    costing    as   hi|^    as   $50,000. 

(2)  The  "frame,"  now  almost  universally  made 
of  iron  or  steel,  held  within  the  case  and  in- 
separable from  iL     (3)  The  "string'plate,"  at- 


Fra.  1 


a  Upright  Action, 


tached  to  the  rear  end  of  the  frame  and  to 
which  the  strings  are  fastened.  (4)  The  "wresi- 
plank,"  attadied  to  the  front  end  of  the  frame 
and  holding  die  tuning  pins,  around  whidi  one 
end  of  the  strings  is  wound,  so  that  their  ten- 
sion is  regulated  by  turning  the  pins.  The 
wrest-plank  has  to  be  made  very  solid  to  ensure 
the  rigidity  necessary  to  withstand  the  enor- 
mous strain  of  the  strings,  a  tension  amounting 
to  from  10  to  20  tons. 

(5)  "nie  'belly'  or  'soiinding'board,'*  a  thin 
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piece  of  wood  placed  tinder  the  strin|^  to  in- 
crease the  sotma  produced  by  their  vibrations. 
Owrog  to  tbdr  sraafl  diameter  and  consequent 
limiied  contact  with  tfae  air.  the  sound  produced 
by  strings  vibratiiig  freely  ii  bo  weak  that  a 
resonance  factor  is  necessary,  This  factor  is 
supplied  by  the  belly  upon  which  hardwtiod 
bridges  are  ghied,  wtuch  transmit  the  Tibiatioos 
of  the  strings  to  the  belly  and  thus  creates  sym- 
•athetic  vibrations  of  the  woody  substance  so 
9S  to  adequately  increase  tlie  sound.  The  maniy- 
facture  of  soimdii^-'boards  is  an  important 
btaocfa  of  the  indnstrj;  and  elaborate  planing 
and  glueing  machinery  is  ntiUxed. 
(6)  The  'strings,"  made  of  steel  - 


^t-pianlc.  They  increase  in  iengdi  and  thick- 
ness from  the  treble  to  the  bass.  In  tfae  bass, 
in  order  to  make  the  rate  of  vibration  slower, 
they  are  over-spun  or  wound  arotmd  with  fine 
copper  or  mixed-metal  wire.  For  the  lowest 
tones  (A«-FO  only  one  wire  is  emploved;  for 
each  tone  (Gi-C)  two  strings;  and  above  that, 
three  strings.  One  of  the  most  remarka:ble  dif- 
ferences between  the  modern  and  old  [uanos 
is  due  to  the  vast  increase  in  the  tensile  strength 
of  piano  wire  drawn  nnder  modem  methods- 
The  hreaking  strength  of  English  piano  wire 
ranges  from  235  pounds  for  No.  12  music,  0.029 
inch  diameter,  to  650  pounds  for  No.  22,  0.052 
inch  diameter;  giving  an  ultimate  tensile 
strength  of  340,000  pounds  to  the  square  inch, 
about  five  times  that  of  the  best  old  hand-drawn 

(7)  The  "actions,'  the  principal  varieties  of 
which  have  already  been  carefully  described, 
and  which  consist  of  the  entire  mechanical  de- 
vice by  which  the  hammers  are  propelled  against 
the  strings,  including  the  keyboard  and  its  row 
of  keys,  which  are  manipulated  by  the  fingers. 
The  keyboard  of  a  modem  piano  has  a  com- 
pass of  seven  octaves,  A-A,  or  seven  octaves 
and  a  minor  third,  A-C,  the  extreme  notes  of 
which  are  very  near  the  limits  of  the  power  of 
the  average  human  ear  to  distinguish  musical 
sounds.  Cristofori's  pianos  were  four-octave 
instruments.  The  keys  corresponding  to  the 
natural  tones  and  C2lled  'naturals'*  are  made  of 
ivory,  and  those  corresponding  to  the  chromat- 
ically altered  notes  and  called  'sharps*  are 
made  of  ebony.  They  are  shorter  than  the  nat- 
urals and  are  raised  above  them.  When  a  key 
is  pressed  down  its  rear  end  rises  and  lifts 
die  'jack,'  which  throws  the  hammer  against 
the  strings.  The  hammers  are  attached  to 
shanks  ot  li^t  wood,  such  as  pear  wood, 
hickory  or  white  beech,  sufficiently  tenacious 
not  to  fracture  under  the  hardest  blow,  and  yet 
elastic  enough  to  rdmund.  The  wooden  ham- 
mer-head is  covered  with  felt,  of  compressed 
shea's  wool,  cut  from  one  piece,  and  increasing 
in  thickne&s  from  treble  to  bass.  The  texture 
of  the  felt  ibould  be  neither  too  hard  nor  too 
soft  A  hammer  witb>a  hard  surface  leaves  the 
stringi  immediately  after  contact  with  it  and 
allows  the  very  dissonant  upper  partial  tones 
to  run  their  course,  while  a  hammer  with  a  soft 
surface  dings  sligfatly  to  the  string,  or  at  least 
bng  enough  to  ^mp  sudi  discordant  partiala. 
StmnltaneouBly  with  the  throw  of  the  hammer 
the  *dUBper*  is  raised,  thus  allowing  the  string 
to  vibrate  freely,  but  by  a  "check"  which  pre- 
vents its  rebound,  the  damper  remains  raised 


as  long  as  the  key  is  pressed  down  and  the 
string  continues  to  vibrate. 

(8)  The  "pedals."  a  set  of  levers,  usually 
two  in  nuntber,  which  are  pressed  down  by  the 
feet  They  are  called  the  "jsano"  and  "forte* 
pedals;  some  makers  add  a  third  called  a  tone- 
sustaining  pedal.  The  left  foot  presses  upon 
ihe  "piano"  or  soft  pedal,  which  either  throws 
all  of  the  hammers  -nearer  to  the  strings  so  that 
the  striking  distance  is  lessened  by  one-half,  or 
by  ^fting  the  keyboard  action  bodily,  removes 
the  stroke  of  the  hammer  from  three  to  two 
EiringE,  one  bein^;  left  unstruck,  but  not  silent, 
since  it  vibrates  in  sympathy  widi  the  sounding 
strings  with  which  it  is  in  tune.  This  sympa- 
thetic vibration  gives  a  beautiful  leolian  tone 
quality  that  has  been  recognized  by  modem 
composers  from  Chopin  to  Liszt  as  of  much  ad- 
vantage. The  *forte"  or  loud  pedal  is  pressed 
i^  the  right  foot  and  raises  all  the  dampers 
BO  that  the  strings  struck  continue  to  vibrate 
even  after  the  keys  are  released.  The  "tone- 
sustaining*  pedal,  although  not  invented  by  the 
Steinways,  is  often  found  in  thdr  grand  pianos- 
It  is  an  arrangement  that,  instead  of  raising 
all  the  dampers,  allows  the  player  to  prolong 
any  note  or  group  of  notes  by  keeping  raised 
only  such  dampers  as  are  raised  by  uie  keys 
when  the  pedal  is  dowit  In  many  upr^ht 
pianos  a  soft  pedal  (Celeste)  is  applied  by 
mechanically  interposing  a  strip  of  thin  felt  be- 
tween the  hammers  and  the  strings,  thus  ma- 
terially diminishing  the  sound,  and  affording  a 
great  convenience  in  practising. 

The  earliest  compositions  for  the  piano- 
forte appear  in  a  volume  entitled  'Sonate  da 
Cirabalo  di  Piano  e  Forte,  detto  volgarmente 
di  UartellaltL'  Dcdicato  a  Sua  Altexza  Reale. 
II'  serenissimo  D.  Antonio  Infante  Di  Porto- 
gallo,  e  Composto  da  Lodovico  Guistini  di  Pis- 
toia.  Opera  Prima,  Firenii,  1732,  the  year 
after  Cristofori  died.  The  first  compositions 
which  showed  a  technique  characteristic  of  Ae 
pianoforte  are  the  three  sonatas  by  Muzio 
Qementi,  publidied  in  1773.  From  that  date 
the  composers  studied  the  new  instrument  and 
employed  the  proper  technique,  with  the  result 
as  in  the  case  of  Beethoven's  magnificent  piano- 
forte compositions,  that  they  went  beyond  the 
capabilities  of  the  instruments  of  that  time,  and 
stimulated  the  piano-makers  to  increase  both 
the  compass  and  the  power  of  the  instrument* 
Increase  in  the  power  of  tone  demanded  strings 
of  greater  thickness,  while  the  extension  of 
scale  called  for  an  increased  number  of  strings, 
and,  consequently,  an  enormous  increase  in  the 
tension  strain  on  rtie  frame.  These  conditions 
led  to  the  use  of  metal  for  frames,  beginning 
with  the  hollow  metal  tube  framing  patented  1^ 
Allen  and  Thorn  in  1820,  followed  bv  the  cast- 
iron  frame  of  Babcock  of  Boston,  in  1825,  and 
the  improvements  of  Jonas  Chickering.  who  in- 
troduced the  foil  iron  frame  in  1837.  Then 
came  SteinWay  and  Sons,  who  in  1859  intro- 
duced the  overstrung  scale,  permitting  a  much 
larger  number  of  wires  in  a  small  space;  thus 
the  modem  pianoforte  was  developed  to  its 
present  state  of  perfection  and  power  (see 
Fig.  11). 

Som«  of  the  men  who  have  made  the  p»no 
history  of  America  are  Jonas  Chickering,  the 
pioneer,  n^tose  place  in  Ihe  trade  was  later 
filled  by  Thomas  £.  and  C.  Frank  Chickering; 
George  and'  Francis  Bacon;  James  A.  Gray, 
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William  Boardman,  A.  H.  McFhail,  E.  N. 
Sciierr,  Henry  Lindeman,  H.  C.  Seiiomacker, 
Ernest  Knabe,  Henry  Hazleton,  Huc!h  Hard- 
man,  Napoleon  J.  Haines,  Afbery  Weber,  Henry 
E.  Stcinweg  (later  Steinway),  Charles,  Henry 
and  C.  F.  Theodore  Sldnway,  William  and  Al- 
■bert  Steinway,  T.  A.  Heintnnann,  F.  G.  Smith, 
Myron  A.  Decker,  Hugo  Sohmcr,  Frederick 
MaAushek,  William  E.  Wheelock,  Simon 
Krakaiter,  W.  B.  and  H.  B.  Tremaine,  Edwin 
S.  Votey,  W.  W.  Kimball,  Edwin  S.  Conway, 
Rudolph  Wurliuer,  etc. 

An  important  modem  invention  is  the 
Kolian  attachment,  by  which  a  current  of  air 
is  directed  against  the  strings  to  reinforce  the 
vibrations.  Consideratble  increase  in  die  vol- 
ume and  duration  of  the  tone  is  thus  obtained. 
Of  course  the  device  was  not  available  until  it 
became  customary  to  use  a  small  motor  or  a 
bellows  for  power.  Another  invention  for  ob- 
taininK  an  Kolian  effect  was  brought  out  in 
1891  by  Eisemann  of  Berlin,  who  introduced 
electromagnets  placed  close  to  the  slrimfs.  The 
pressing  of  any  of  the  keys  closed  electric  cur- 
cuils,  energizing  fhe  appropriate  magnets  and 
enhancing  and  sustaining;  the  vibrations  of  Ac 
notes  affected.  This  device  had  the  novel  effect 
of  altering  the  tone  of  the  piano  so  that  the 
Strings  gave  sounds  resembling  harp  strings. 

Of  devices  embodying  dumb  keyboards  for 
practising  purposes,  the  *digitorium>  or  dumb 
piano,  consisting  of  a  portable  box  equipped 


ment  to  a  piano  and  named  the  "Pianola*  (see 
E?.  12).  "Hiis  is  placed"  in  the  front  of  (he 
piano  BO  that  its  "pneumatic  iingers,^  usuaHy  6S 
m  number,  will  strike  the  keys  of  that  instru- 
ment It  is  operated  by  means  of  pedals,  levers, 
the  tempo  regulator,  pneumatic  action  and  per- 
forated music  rolls.  It  possesses  the  great  ad- 
vantage in  that  the  player  can  exercise  a  cer- 
tain control  over  expressive  interpretation  of 
musical  work,  by  automatically  developing  the 
pbradng  indicated  in  the  score,  wfaicb  is  to 
music  what  punctuation  is  to  literary  work.  To 
this  capacity  is  added  that  of  fine  dynamic 
shading  and  variations  in  tempo,  productive  of 
tone-color  and  accent  The  touch  of  the  pianola 
is  produced  by  the  action  of  jets  of  compressed 
air,  which  act  on  the  keys  of  the  piano,  and  is 
as  nearly  like  that  of  htunan  fingers  as  it  is 
possible  to  obtain  by  mechanical  means.  TIk 
air  being  exhausted  with  Kreater  or  less  sudden- 
ness furnishes  a  pliant  and  resilient  quality  dat 


York  in  1883,  are  the  modern  representatives 
of  a  very  old  idea.  The  use  of  the  former  has 
been  severely  condemned  by  good  musicians; 
but  the  latter,  which  possesses  a  complete  key- 
board, is  of  great  use  in  the  practice  of  a  legato 
touch.  The  mechanical  arrangement  affords  two 
audible  clicks — one  when  a  key  is  pressed 
down  and  the  other  when  it  is  released,  so  that 
the  only  observation  required  of  the  performer 
is  to  note  that  the  two  clicks  caused  by  the  de- 
pression of  one  key  and  the  release  of  the  next 
coincide.  The  apparatus  may  be  so  adjusted 
that  the  action  can  be  r^nilated  at  will,  from 
the  lightest,  two  ounces,  pianoforTe  touch,  up  to 
a  touch  exertine  a  pressure  of  20  ounces.  Its 
use  is  of  great  advantage  in  acquiring  strength 
of  the  fingers  and  for  purely  technical  exer- 

The  mechanical  or  automatic  piano  had  its 
origin  in  an  adaptation  of  (he  perforated  cards 
of  a  Jacquard  loom,  in  whicfi  the  holes  are 
positioned  so  as  to  direct  the  disposition  of  the 
threads  in  a  pattern.  The  earlier  patents  for 
the  use  of  this  principle  for  playing  the  keys 
of  a  piano  were  by  Seytre  of  France,  Bain  of 
Scotland  and  Pape  of  Paris.  The  principle  is 
applied  by  means  of  a  continuous  roll  of  stout 
paper  in  which  are  holes  or  perforations  posi- 
tioned so  that  as  the  roll  is  unwound  air  is 
permitted  to  pass  through  the  holes  to  the 
tubes  indicated,  thus  being  directed  to  operate 
the  right  piano  keys  at  the  correct  time.  Elec- 
tromagnets have  also  been  employed  to  make 
the  connections  between  the  perforated  roll  and 
the  keys,  but  as  a  rule  the  modern  automatic 
pianos  and  player-pianos  depend  on  a  bellows- 
pump  and  the  resulting  air-pressure  or  suction 
to  strike  the  keys  and  operate  the  instrument. 

The  first  markedly  successful  machine  in- 
volving this  principle  was  made  as  an  attadi- 
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affords  a  range  —  from  the  soft  velvety  le^to 
to  a  blow  as  powerful  as  that  exerted  t^  Liszt 
or  Rubinstein.  The  tempo-indicator  is  used  in 
accordance  with  the  system  of  marking  on  the 
perforated  roll  music,  so  that  the  piece  ts  played 
exactly  in  the  time  intended  by  the  composer. 
The  time-shading  of  the  various  passages  beinj^ 
prescribed  by  the  metronome,  perfect  time  i9 
obtained  by  simply  moving  the  tempo-lever  tack 
and  forth  upon  a  dial  marked  from  0  to  130,  to 
accelerate  or  retard  the  movement.  It  is  also 
equi(>ped  with  a  forte-lever,  to  still  further 
sustain  and  control  expression. 

The  immense  sale  of  the  pianola  led  piaiHH 
makers  generally  to  seek  to  incorporate  its  prin- 
ciples into  thdr  machines,  and  hence  arose  the 
player-piano,  which  type  of  instrument  has 
so  taken  the  market,  that  the  demand  for  an 
old-style  hand-played  upright  is  rapidly  reduc- 
ing. Each  of  the  leading  manufacturers  brought 
out  some  form  of  player-piano  that  would  play 
music  furnished  in  the  roll,  and  at  first  each 
gave  a  special  name  to  his  product.  But  as 
there  was  little  difference  in  the  mechanisms, 
the  public  came  to  pay  less  attention  to  the 
trade  names,  and  all  these  instnnnents  have 
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come  to  be  classed  as  player-pianos.  After  a 
time  it  became  obvious  that  it  was  to  the  in- 
terest of  the  trade  to  have  a  standard  width 
of  music  roll,  so  that  music  could  be  run  on 
any  player-piano,  and  a  trade  agreement  was 
entered  into  to  that  effect  between  leading 
manufacturers.  The  typical  player-piano  has 
a  bellows,  operated  usually  by  foot-pedals  like 
those  of  parlor-organs;  also  a  compensating 
or  eaualizing  device  to  govern  the  air-pressure, 
Khicn  is  very  necessary;  a  series  of  air-tnbes 
Id  which  a  current  is  admitted  when  a  perfora- 
tioD  of  the  traveling  music-rolt  uncovers  the 
desired  valve;  a  motor  (which  may  be  based 
on  the  bellows-power)  for  moving  the  paper 
roll,  and  a  tracker>mechanism  for  utiliitag  the 
air-pressure  or  vacuum,  to  strike  the  keys  of 
the  piano  itself.  There  are  also  controlling 
levers  for  regulating  the  time,  by  allowing  the 
roll   to  move  slower  or   faster;   also   for  re- 
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winding  and  for  producing  the  expression. 
Large  player-pianos  are  made  on  this  prin- 
ciple and  fitted  with  electric  motors  for  use 
in  furnishing  automatic  music  in  "movie* 
theatres,  on  shipboard,  etc.,  these  being  com- 
monly called  automatic  pianos. 

In  1914  there  were  manufactured  in  the 
United  Slates  183,368  pianos,  of  the  total  value 
of  $62,775,000,  this  being  a  slinht  reduction  as 
compared  with  the  production  in  1909,  though 
'    »ith 


1904.  The  production  of  player-pianos  tn  1914 
attained  two-fifths  of  the  total  value,  and  in 
1918  it  is  estimated  that  the  majority  of  the 
pianos  arc  made  either  with  a  player  embodied 
m  the  design  or  with  snch  attachment.  The 
annual  production  of  music  rolls  for  such 
pianos  in  1918  was  over  $1,000,000.  During 
the  period  between  1909  and  1914  the  number 
of  upright  pianos  made  in  the  United  States 
for  or  with  player  attachments  increased  from 
34,495  to  88,078,  or  by  154.6  per  cent,  and  their 
value  increased  from  $9,275,001  to  $20,892,514, 
or  by  118.5  per  cent  The  number  of  grand 
piattos  made  for  or  with  player  attachments 
mcreased  from  21  in  1909  to  831  in  1914,  and 
their  value  increased  from  $28,900  to  $413,665. 
The  output  of  player-pianos  in  1914  included 
3352  auiomatic^ianos,  valued  at  $1,373,206. 
There  were  2^5  piano  factories  in  the  United 


States  in    1914,  giving  employment   to  24.000 

persons  and  paying  out  nearly  $16,000,000  in 
wages.  They  purchased  that  year  nearly  $30,- 
000,000  of  materials,  adding  $33,000,000  value 
in  process  of  manufacture.  The  leadinc;  States 
in  the  jnano  manufacturing  industry  are  Illinois, 
Indiana,  New  York,  Massachusetts,  New  Jersey 
and  Michigan. 

Bibliography.— For  further  modem  in- 
formadon  consult  Spillane,  'History  of  the 
American  Pianoforte'  (New  York  1890)  ;  Hip- 
kins.  'History  of  the  Pianoforte'  (London 
1896)  ;  Rimbault,  'History  of  the  Pianoforte* 
(London  I860)  ;  Paul.  'Geschichte  des  Klavicrs> 
(Leipiig  1868)  ;  Bie,  'History  of  the  Piano- 
forte and  Pianoforte  Players'  (London  1899); 
Bluelhner  and  Gretschel,  'Lehrbuch  des  Piano- 
fortebauen'  (Weimar  1886)  ;  White.  'Theory 
and  Practice  of  Pianoforte  Building'  (1906)  ; 
Dolge.  'Pianos  and  Their  Makers>  (1913) ;  Van 
Atta,  'Treatise  on  the  Piano  and  Piano  Player' 
(1914),  and  for  information  of  the  earlier  type, 
consult  Schlick.  'Spiegel  der  Orgelmacher' 
{Maim  1511.  Berlin  reprint,  1869)  ;  Virdung, 
'Musica  Getuscht  und  ausgezogen'  (Basel  1511, 
Berlin   reprint   1882). 

PIANOFORTE  INSTRUCTION.  Meth- 
ods of.  The  word  "method,"  as  applied  to  piano- 
forte instruction,  may  be  used  in  a  double  sense. 
In  the  first  place  it  may  refer  to  the  current 
collections  of  exercises  and  pieces  which  are 
used  for  the  teaching  of  beginners;  in  the 
second  place  it  may  refer  to  modes  or  prin- 
ciples of  instruction.  We  shall  use  the  word 
only  in  the  broader  sense.  To  be  sure,  the  two 
meanings  overlap  to  a  considerable  degree.  A 
plan  of  instruction  is  generally  embodied  in 
books  intended  for  the  guidance  of  pupils,  and 
collections  of  the  kind  mentioned  are  likely 
to  contain  Euggestions  of  a  pedagogic  nature  in 
addition  to  the  material  they  offer  for  prac- 
tice. Methods  have  been  numerous,  and  it 
cannot  he  our  purpose  to  go  into  a  detailed 
enumeration  and  consideration  of  them.  Nor 
will  it  be  necessary.  For  most  of  the  systems 
of  former  days  have  been  superseded  by  later 
ones,  so  that  an  examination  of  the  former 
would  have  only  a  remote,  historic  interest. 
Among  the  more  important  systems  of  the  first 
half  of  the  19th  century  were  those  of  Logier, 
Kalkbrcnner  and  Oerny.  A  peculiarity  of  the 
Logier  method  was  its  employment  of  the 
mechanical  device  known  as  the  chiroplast ; 
likewise  the  simultaneous  teaching  of  many 
pupils,  Kalkbrcnner  used  a  modified  form  of 
the  chiroplast,  called  the  hand-guide,  Czerny 
was  the  pedagogue  who  especially  promoted  the 
technical  side  of  piano  playing.  Many  of  his 
etudes  are  classical  and  are  still  in  use  among 
teachers,  Plaidy  had  the  same  end  in  view 
in  his  well-known  'Technical  Studies.'  It  is 
peculiar  that  the  individuals  in  whom  piano- 
forte virtuosity  found  its  culmination  —  includ- 
ing Liszt,  Tausig,  Bulow  and  Rubinstein  — 
should  have  given  us  no  methods  of  instruc- 
tion, Tausig,  to  be  sure,  left  a  collecdon  of 
valuable  studies,  a  feature  of  which  is  the  per- 
sistent use  of  certain  fingerings,  unobstructed 
by  the  presence  of  black  keys.  And  Bulow 
has  likewise  embodied  some  novel  ideas  on 
fingering  in  the  editions  flowing  from  his  pen. 
But  nothing  approaching  a  system  or  memod 
was  left  by  any  of  these  men.    The  more  itn- 
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portant  methods  of  recent  times  are  those  of 
Kohier,  Deppe,  Leschetizky,  Uason  and  Vir^l  — 
the  two  latter  being  the  product  of  American 
thought.  The  Kohler  method  is  careful  and 
betrays  great  pedagogic  abihty;  but  it  is  some- 
.what  dry  and  lacks  imporiant  features  which 
are  the  result  of  more  recent  insight  Deppe'S 
method  lays  great  stress  on  ease  and  freeaom 
of  movement  and  advocates  co-opcratioa  of  the 
arm  in  plying.  His  maxim  is:  'If  it  looks 
welL  it  is  right"  Leschetizky  has  been  famous 
as  the  teacher  of  a  great  number  of  cminettt 
pumists.  In  consequence  his  system  has  gained 
wide  celebrity.  Aa  examination  of  the  same, 
however,  as  outlined  by  some  of  his  assistantg 
(Brec,  Prentner),  fails  to  reveal  any  startlii^ 
innovations  and  so  we  are  inclined  to  attribute 
his  success  to  personal  qualities  as  a  teacher 
rather  than  to  peculiar  secrets  of  system.  Mr. 
Mason  may  be  regarded  as  the  Nestor  of  Amer- 
ican cescher-virtuosos.  He  published  a  method 
entitled  "Touch  and  Technic,'  which  is  very 
popular  on  this  side  of  the  Atlantic  Opposed 
to  the  stiff  finger  and  wrist  playing  of  former 
days,  he  aims  particularly  at  beauty  of  touch. 
Like  Deppe,  he  lays  stress  on  arm  movements. 
his  analysis  of  the  same  being  especially  illumi- 
nating. He  likewise  developed  an  ingenious 
method  of  practising  scales  and  arpeggios  in 
various  rhythms  and  tempos.  The  Virgil 
method  is  unique  inasmuch  as  it  makes  use  of 
the  dumb  piano  called  the  Practice  Clavier. 
Tone  is  here  replaced  by  clicks,  which  can  be 
produced  both  by  the  up  and  down  action  of 
the  keys.  Likewise  the  force  necessary  to  de- 
press the  keys  is  subject  to  regulation,  fecial 
printed  Instructions  of  a  very  detailed  nature 
are  supplied  for  the  truidance  of  teachers  and 

]n  general,  the  tendency  of  modern  instruc- 
tion has  been  toward  freer  and  more  natural 
movements  and  specifically  toward  a'  more 
liberal  use  of  the  arm.  Plajring  in  the  older 
days  was  comparatively  stiff.  It  proceeded 
mainly  from  the  fingers  and  wrist  and  the 
members  not  directly  involved  were  supposed 
to  be  held  quiet  This  has  been  changed  of 
late :  the  old  hammer-Hke  touch  of  the  fingers 
is  having  its  supremacy  disputed  by  touches 
that  depend  more  on  pressure,  while  the  arm 
and  forearm  are  constantly  being  brought  into 
play.  Even  the  time-honored  motion  of  the 
thumb  under  the  palm  of  the  hand,  in  perform- 
ing scales  and  arpee^os,  is  no  longer  insisted 
on  so  rigorously,  and  deft  an 
coming  into  the  foreground. 

Among  the  foremost  ini 
movement  is  Rudolf  M.  Breifhaupt.  He  has 
published  a  voluminous  treatise  entitled  'Die 
naturhche  Klavtertechnik,'  which  is  searching 
in  its  analysis  and  replete  with  excellent  sug- 
gestions. Among  other  things.  Brdthaupl  aban- 
dons the  traditional  wrist  stroke,  and  his  play- 
ing of  scales  is  accomplished  by  means  of  hand 
and  forearm  movements,  with  the  minimum 
passiuK  under  of  the  thumb. 

While  this  is  not  the  place  to  pronounce 
judgment  on  methods,  we  may  refer  to  the  con- 
sensus of  modem  opinion  in  favor  of  freer  and 
more  natural  movements  and  liberal  co-opera- 
tion of  the  arm.  The  results  which  have  been 
arrived  at  are  based  on  careful  analysis  and 
seem  destined  to  become  permanent.  Among 
the  future  advances  to  be  expected  in  the  field 


under  consiijeration  it  die  am^cation  thereto 
of  psychological  methods.  Hitherto  vei7  little 
has  been  accompli^ed  in  tins  direction.  Yet 
there  is  hardly  a  field  which  is  more  favorable 
to  the  work  of  the  psycholo^at  The  exact 
determination  of  the  best  ptaying  motions,  the 
regulation  of  practice  hours,  the  testing  of 
pupils  for  musical  talent — these  are  but  a  few 
of  the  many  things  with  which  psychology 
would  be  competent  to  deal.  There  is  no  douDC 
that  this  work  will  soon  be  taken  up.  And 
the  results  will  be  shown  in  fieigfatened  efficiency 
on  the  part  of  the  teacher  and  greater  progress 
on  the  part  of  the  pupil. 

AmxT  Gbhuhg, 
Aulkor  of  'The  Appretmtion  of  Mutic,'  ttc. 

PIANOLAS.    See  Pianofmte. 

PIARISTS,  members  of  a  religious  order, 
known  as  "Patres  Piarum  Scholarum,"  and  de- 
voted especially  to  the  education  of  the  young. 
The  order  was  founded  in  1597  by  a  Spanish 
nobleman,  Joseph  Calasanza  (Saint  Joseph 
Calasanctius)  (1556-1648).  In  1621  the  order 
was  approved  of  by  Gregory  XV,  aSd  endowed 
by  Innocent  XII  with  all  the  privileges  of  a 
mendicant  order  (16£i6>.  Much  of  the  work  of 
the  Piarists  was  accomplished  in  Poland  and 
Austria,  where  there  are  still  flourishing  several 
Piarist  schools.  The  members  of  the  order 
number  some  2,000  and  they  manage  about  200 
educational  establishments.  (See  OaDESa,  Re- 
UGious),  Consuh  Heimbucher,  M.,  <Die  Orden 
und  Kongregationen  der  Katbotischen  Kirch  e> 
(Paderbom  1507);  'Ordinis  Clericorum' Reg- 
ularium  Pauper  um  Matris  Dei  Scholarum 
Piarum  Catalogus  GcneraUs'  (Rome  1909) ; 
Seyffert,  E.  J.  A,  'Ordensregeln  der  Piaristen' 
(2  vols.,  Halle  1783). 

PIATT,  pr^t,  Donn,  American  lawyer  and 
journalist:  b.  Qncinnati,  Ohio,  29  June  1819; 
d.  Cleveland,  Ohio,  12  Nov.  189L  He  was 
educated  at  the  Athenxum,  now  Saint  Xavicr's 
College,  Cincinnati,  and  by  private  tutors. 
Though  he  studied  law  with  his  father  for  a 
number  of  years  and  became  a  partner  in  his 
older  brother's  law  firm,  he  devoted  much  of 
his  time  during  these  years  to  writing  for  news- 
papers. In  1852  he  was  appointed  judge  of 
the  C^urt  of  Common  Pleas  of  Hamilton 
County,  Ohio.  On  account  of  the  failing  health 
of  his  wife  — he  had  married  in  1847  —  he  went 
to  France  in  the  summer  of  1853  and  settled 
in  Paris,  from  which  dty  he  did  considerable 
writing  for  American  and  English  newspapers 
on  cufrent  events.  In  April  1854  he  was  ap- 
pointed secretary  of  legation  at  Paris  by 
President  Pierce,  acting  as  charge-d'afl  jres 
whenever  his  chief  was  absent  or  ill  and  ac- 
quitting himself  in  this  responsible  position  with 
great  credit.  In  I85S  he  returned  to  the  United 
States  and  again  took  up  his  former  interests, 
politics  and  journalism.  He  was  an  active  sup- 
porter of  Lincoln  and  Fremont.  On  the  out- 
break of  the  Civil  War  he  entered  the  Union 
army  as  a  private,  attained  the  rank  of  colonel 
and  was  assistant  adjutant'general  and  chief 
of  staff  of  (leneral  Schenck.  He  resigned  in 
1864,  and  in  the  fall  of  1865  was  elected  as  a 
Republican  member  of  the  Ohio  house  of  rep- 
resentatives. In  1868  he  accepted  the  position 
of  Wasfiirgton  correspondent  of  the  Cineinnat' 
Commercial.  In  March  1871  he  founded  and 
began  to  edit  the  Washington  Capiiat.    In  1880 
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be  dedded  to  retire  to  his  old  home  in  Ohio, 
Uac-o-chee, .  about  100  miles  north  of  Qn- 
dnmiti.  He  did  not  dispose  of  his  financial 
interest  in  the  Cabitai,  however,  until  1990. 
During  the  years  ot  his  retirement  he  devoted 
himself  to  literature  and  farming;.  He  wrote 
■The  Monoin  of  the  Men  Who  Saved  die 
Umon'  (Chicago- 1887) ;  'The  Lone  Grave  of 
the  ShenamdoaA  and  Other  Xalet>  (Odcago 
1888);  'Poems  and  Plays'  (Gncionati  I893)-, 
'Sanday  Meditations'  (Qncinnaci  n.  d.) ;  with 
H.  V.  Boynton,  'General  George  H,  Thomas' 
(Cinrinnati  18931.  Consult  Miller,  C  G.,  'Donn 
Piatt:  His  Woric  and  His  Ways>  (Gndnnati 
1893). 


1835;  d.  Gncinnati,  Ohio.  16  Fed.  1917.  He 
was  educated  at  Capitol  University  (Columbus, 
Ohio)  and  Keuyon  CoU^e  (Gambier,  Ohio), 
was  clerk  in  the  United  Stales  Treasiwy  Depart- 
ment in  1861-67,  librarian  of  the  United  States 
House  of  Representatives  1871-75,  consul  at 
CoHc,  Ireland,  in  1882-93  and  consul  at  Dub- 
lin April-September  1803.  In  186&^  he  waa 
cdi  tonally  connected  with  the  Cincimiati 
Ckramiclt  and  in  1866L-78  with  the  Cincinnati 
Commtreial.  He  attained  considerable  recogni- 
tion among  American  minor  poets.  His  works 
include  'Poems  by  Two  Friends'  (1860),  with 
W.  D.  Howells;  'The  Nests  at  Washington' 
(New  York  1864),  and  'The  Children  Out-of- 
Doors:  A  Book  of  Verses  by  Two  in  One 
House>  (Cincinnati  1885),  with  S.  M.  B.  Piatt 
(q.v.) ;  'Poems  in  Sunshine  and  FijreUglU* 
(Cinannati  1866);  'Western  Windows  aad 
Other  Poems'  (New  York  1869) ;  'The  Pio- 
neer's Chimney,  etc.'  (Onciraiati  1871);  'Land- 
marks, The  Lost  Farm  and  Other  Poems' 
(New  York  1872);  'Poems  of  House  and 
Home'  (Boston  1879);  'Penciled  Fly-Leaves'. 
(Cincinnati  1880)  ;  'At  the  Holy  Well'  (Dub- 
Ln  1887);  'Idyls  and  Lyrics  of  the  Ohio  Val- 
Ign'  (Boston  1888):  <A  Book  of  Gold'  (1889); 
'The  Lost  Hunting  Ground,  etc'  (London 
1893);  'Little  New-World  Idyls'  (New  York 
1893);  'The  Ghost's  Entry  and  Other  Poems' 
(1895);  'A  Return  to  Paradise.'  He  has  also 
edited:  'The  Poems  of  Geofge  D.  Prentice' 
(Cincinnati  1876) ;  'The  Union  of  American 
Poetry  and  Art'  (Cincinnati  1880);  'The  Hes- 
perian Tree,  An  Annual  of  the  Ohio  Valley' 
(Gncinnati  1900-03).  Const:!!  Howells  W.  D., 
•John  James  Piatt'  (in  Harper's  Mogt^me, 
Vol  CXXXV,  p.  291,  New  York  1917). 

PIATT,  Sarah  Hoi^an  Bryan,  American 
poet :  b.  Lexington,  Ky.,  11  Aug.  1836.  She  was 
gradcated  from  Heniy  Female  College,  New 
Castle,  Ky.,  and  was  married  in  1861  to  J.  J. 
Piatt  (q.v.).  Her  first  poems  were  published  In 
the  Louisville,  Ky.,  /otirnai  She  spent  many 
years  in  Ireland,  where  her  husband  acted  as 
United  States  consul  at  Cork  and  Dublin,  with 
whom  she  published  'The  Nests  at  Washing- 
ton and  Other  Poors'  (New  York  1864) :  and 
•The  Childrai  Out-of-Doors'  (Cincinnati  1885). 
Her  other  works  include  'A  Woman's  Poems* 
(Boston  1871);  'Thai  New  World  and  Other 
Poems'  (Boston  1876);  'Poems,  in  CcAnpany 
with  Children'  (Boston  1877);  •Dramatic  Per- 
sons and  Moods,  with  Other  Poems'  (Boston 
1880);  'An  Irish  Garbnd'  (Boston  1885); 
'Selected  Poems'  (Boston  1885);  'In  Primrose 


Time:  A  New  Irish  Garland'  (Boston  1886); 
'A  Voyage  to  the  Fortunate  Isles  and  Other 
Poems'  (Boston  1886)  ;  'Child's  World  Bal- 
bds*  (Cincinnati  1887)  ;  'The  Witch  in  the 
Glass'  (1889) ;  *An  Irish  Wild  Flower,  etc.' 
(New  York  1891);  'An  Enchanted  Castle' 
(New  York  18M) ;  'Completed  Poems'  (2  vols.. 
New  York  1894);  <Child's  World  Ballads, 
Second  Series'  (Cincinnati  1895). 

PIAUHY,  pe-ow-«',  or  PIAUHI,  a  state 
of  southern  Braril,  bounded  on  the  north  by  the 
Atlantic  (for  only  43  miles),  on  the  east  by 
Ccara  and  Pemambnco,  on  the  south  by  Bahia 
and  on  the  west  by  Maranhao,  the  boundary 
being  the  Pamahyba  River,  into  which  all  the 
streams  of  the  state  flow.  The  onl^  one  of  any 
importance  is  the  Piauhy,  which  gives  its  name 
to  the  state,  rises  in  a  range  also  called  Piauhy, 
about  350  miles  from  its  junction  with  the  Par- 
nahyba,  and  is  scarcely  ever  navigable  because 
of  the  scant  rains.  The  state  has  mountain 
ranges  on  its  eastern  and  southeastern  borders, 
and^river-pierced  plateaus  elsewhere.  The  area 
is  officially  given  as  232,712  sq.  km.,  or  about 
90,000  square  miles.  The  climate  is  unhealthy; 
the  rainy  season  often  lasts  only  a  few  weeks 
and  occasionalW,  as  in  1877  and  1880.  does  not 
come  at  all.  Then  famine  and  typhus  follow. 
The  capita!  city  is  Therczina.  about  220  miles 
inland  on  the  Parnahyba  River,  with  about 
30,000  inhabitants,  and  some  trade  in  cotton 
and  cattle.  There/ina  is  connected  with 
Amarra^ao,   the  only  port  of  the  s 


of  navigation  on  the  Rio  Parnahyba,  Floriano. 
Various  railways  have  been  planned  but  so  tar 
only  about  75  miles  of  the  line  Therczina  — 
Saint  Luis  (in  Maranhao)  have  been  completed, 
"rtiis  line  is  called  the  Caxias  and  Thcrezina 
Railway.  The  population  of  tlie  state  is 
scan^  and  iiicluaes  some  independent  Indian 
tribes  in  the  southwestern  part;  it  is  estimated 
at  425,000.  The  principal  crops  of  the  state 
are  cotton,  tobacco,  mani^oba,  rubber,  sugar 
and  cereals.  More  important  is  the  raising  of 
cattle  and  goats.  There  are  also  extensive  for- 
ests. The  minerar  wealth  is  known  to  be  con- 
siilerabie,  but  is  practically  undeveloped.  Con- 
sult Buley,  E.  C.  "North  BrariP  (New  York 
1914) ;  Domville.-Fife,  C.  W.,  'The  United 
States  of  Braril'  (New  York  1911);  'The 
South  American  Yearbook'   (London  191S). 

PIAZZA,  in  archiUclure,  a  portico,  or  cov- 
ered walk,  supported  by  arches.  It  properly 
signifies  a  square,  or  open  place  of  any  shape, 
in  a  city,  and  has  derived  its  architectural  mean- 
ing from  the  fact  that  in  warm  countries  Such 
open  places  arc  in  very  many  instances  sur- 
rounded by  covered  walks.  Consult  Matthews, 
A..  'Piaiia'  (in  Nation.  Vol.  LXVIII,  p.  41^ 
New  York  1899). 

PIAZZI,  Giuseppe,  joo-sSp'pe  pe-It'sc,  Ital- 
ian astronomer:  b.  Ponte,  Valtellina,  Italy,  16 
July  1746;  d.  Naples,  Italy,  22  July  1826.  He 
■was  educated  in  Milan,  Turin  and  Rome,  and 
appointed  professor  of  mathematics  at  the  Uni- 
versity of  Malta  in  1770,  where  he  remained 
until  its  abolition  in  1780.  In  the  same  year  he 
accepted  the  chair  of  mathematics  at  I^lermo, 
where,  through  his  efiorts,  an  observatory  was 
established  in  1789.  Previons  to  its  opening  he 
made  a  journey  to  England  where  he  established 
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friendly  relations  with  the  English 
Maskelytie,  Herschel,  Vince  and  Ramsden.  At 
his  new  observatory  he  made  important  investi- 
gations, the  resuhs  of  which  were  published  in 
1792.  and  in  1801  he  discovered  the  first  of  the 
planetoids  known  to  science,  which  he  named 
Ceres.  Though  it  wa^  visible  for  but  a  short 
time  bis  observations  were  sufHcient  to  com- 

Kte  its  orbit  so  that  it  was  found  in  the  fol- 
ving  year.  In  1803  he  completed  his  first 
catalogue  of  the  fixed  stars,  which  contained 
6,784  stars,  and  received  a  priie  from  the  In- 
stitute of  France  at  Paris,  to  which  it  was  ded- 
icated. His  second  catalogue  containing  7,646 
was  completed  in  1814  and  also  received  recogni- 
tion from  the  Institute  at  Paris.  This  catalogue 
has  been  of  great  and  lasting  value  and  Piazzi's 
observations  are  now  being  used  in  a  new  com- 
pulalion  h^  modern  methods.  He  also  made 
valuable  discoveries  concerning  comets,  and  in 
1817  was  appointed  chief  director  of  the  govern- 
ment observatory  at  Naples.  His  most  import- 
ant work  after  his  catalogue  was  *Leziom  ele- 
mentarii  di  Astronomia*  (2  vols.,  Palermo 
1817).  The  Kaiser lich-Konigltche  Slernwarte, 
Vienna,  has  published  in  its  'Annalen'  (2  series, 
Vols.  IV-Xfl,  Vienna  1841-51)  a  collection  of 
his  observations  under  the  title  'Piazris  Beo- 
bachtungen,  1792-1813.'  Consult  Edinbvrgh 
Journal  of  Science  (Vol.  VI,  p.  193,  Edin- 
burgh 1827),  containing  a  list  of  his  works; 
Grant,  R.,  'History  of  Physical  Astronomy' 
(London  1852) ;  Maineri,  B.  E,,  'L'Astronomo 
G.  Piazzi'  (Milan  1871). 

PICA,  a  genus  of  the  Crow  family;  the 
magpie  (q.v.). 

PICA,  the  former  name  of  a  size  of  print- 
ing ^e  now  known  as  12-point.  It  was  used 
as  a  base  or  standard  for  all  type  measurement. 
Six  picas  square  equaled  one  square  inch.  It 
was  the  double  of  nonpareil,  which  is  now  called 
6-point.  See  also  PitiNnNG.  Consult  De  Vinne, 
T.  L..  'Plain  Printing  Types'  (New  York 
1900) ;  Legros,  L.  A.,  and  Grant,  J.  C,  'Typo- 
graphical Printing-Surfaces'  (London  1916). 

PICA,  a  perverted  or  morbid  appetite  for 
substances  un&t  for  food,  or  incapable  of  diges- 
tion. It  is  most  common  in  chlorosis  and  in 
pregnant  and  hysterical  women.  Some  insane 
persons  and  idiots  are  subject  to  it,  introducing 
into  the  stomach  such  articles  as  string,  paper 
and  CDCoanut  fibre.  The  perverted  appetite 
causes  persons  having  it  to  eat,  with  apparent 
relish,  chalk,  slate-pencils,  coal,  plaster,  earth, 
clay  pipes,  stones,  and  even  filth.  Dirt  and  clay 
eating  (geophagia)  exists  not  only  among  sav- 
ages, but  also  in  certain  sections  of  the  dviKzed 
world,  mainly  among  the  lower  classes,  although 
sometimes  educated  people  indulge  in  it.  In  die 
case  of  an  appetite  for  articles  of  a  repulsive 
nature  the  disease  is  called  coprophagy,  or  dung- 
eating.  Physicians  incline  to  regard  the  vitiated 
tendency  of  the  appetite  as  a  neurosis  connected 
with  the  digestive  system.  It  may  in  some  in- 
stances be  the  outcome  of  habit  resulting  from 
the  silly  desire  for  notoriety;  it  may  depend  on 
a  disordered  condition  of  the  brain;  may  be 
^used  by  bad  and  insufKcient  diet  and  chloro- 
annnia;  by  inflammation  of  the  mesentery  or 
"the  presence  in  the  duodenum  of  numerous 
nematoid  parasites.'  It  has  been  supposed  that 
some  of  the  substances  eaten  supply  a  deficiency 
io  some  of  the  ingredients  of  the  ordinary  food. 


Homed  cattle  and  sheep  are  also  nbioct  to 
pica.  Prolonged  eating  of  dirt,  clay  and  other 
unusual  substances  usually  produces  emaciation, 
a  protuberant  abdcoien  and  a  sallow  com- 
plexion. Sometimes  there  are  serous  effusions 
and  hypertrophied  liver  and  spleen.  The  treat- 
ment consists  in  removal  of  ttie  causes  and  the 
substitution  of  proper  diet.     See  Buumia. 

PICARD,  George  Henry,  American  nov- 
elist; b.  Berea,  Ohio,  3  Aug.  1850.  He  was 
graduated  from  Baldwin  Umversity.  Berea,  in 
1869,  and  from  the  Cincinnati  Medical  College  in 
1877.  He  has  published  'A  Matter  of  Taste' 
(1887) ;  'A  Mission  Flower>  (1887)  ;  'Old  Bon- 
iface' (1881);  'Madame  Noel'  (1900);  'The 
Bishop's  Niece'  (1902).  He  is  also  mani^ng 
editor  of  the  McClure  Newspaper  Syndicate 

PICARD,  Jeaa.  zh6A  pe-kar,  French  as- 
tronomer: b.  La  Fliche,  21  July  1620;  d,  Paris, 


observation  of  the  solar  eclipse  of  25  Aug.  1645, 
and  in  1655  succeeded  to  Gassendi's  chair  in  the 
Ollige  de  France.  In  1666  he  became  one  of 
the  original  members  of  the  Academy  of  Sci- 
ences. He  was  the  first  to  apply  the  telescope 
to  the  measurement  of  angles;  improved  instru- 
ments and  methods;  founded  the  Connaitsance 
des  Temps,  an  astronomical  annual ;  and  by  his 
efforts  secured  the  establishment  of  the  Umver- 
sity of  Paris.  But  his  principal  achievement 
was  the  first  exact  measurement  of  a  degree  of 
the  meridian,  made  in  16C^71  between  Amiens 
and  Malvoisine.  In  1671  he  made  a  voyage  to 
the  island  of  Uranienbur^  in  connection  witb 
the  astronomical  observations  of  Tytiio-Braht 
On  11  Jan.  1672  Oldenburg  read  before  the 
Royal  Society  of  London  a  letter  from  Paris 
describing  Picard's  method  and  the  length  of  a 
degree  as  determined  by  him.  It  is  probable 
that  it  was  Newton's  knowledge  of  this  meas- 
urement that  led  him  to  regard  his  original  con- 
J'ecture  of  gravitation  as  satisfactonly  estab- 
shed.  (See  Newton,  Sib  Isaac).  The  follow- 
ing of  his  works  have  been  published  sepa- 
rately: 'Degri  du  Meridien,  entre  Paris  et 
Amiens,  etc.'  (Paris  1740);  'Measure  de  la 
Terre'  (Paris  1740)  ;  <Trait6  de  Nivellement, 
etc'  (Paris  1780),  Others  of  his  writings  have 
been  published  in  'Memoires  de  I'Acadfmie  des 
Sciences,  Institute  de  France.' 

PICARD,  Louis  Benoit,  loo-e  bi-nwa, 
French  dramatist:  b.  Paris,  29  July  1769;  d. 
there,  31  Dec.  1828.  He  went  on  the  stage  and 
began  writing  for  it  at  the  age  of  18,  and  had 
bis  first  play,  'Le  Bandinage  Dangereox,'  a 
comedy,  accepted  in  1789.  In  1791  his  play 
'Encore  des  Mencchmes'  gained  for  him  repu- 
tation as  a  playwright.  During  the  Revolution 
he  acted  in  several  of  his  plays.  In  1800  he  be- 
came director  of  the  Louvois  Theatre.  In  1807 
he  was  elected  a  member  of  the  French  Acad- 
emy, In  the  same  year  he  was  appointed  di- 
rector of  the  Opera,  but  gave  up  this  position 
in  1816  to  become  director  of  the  Od^n  where 
he  continued  until  1821.  Though  not  a  drama- 
tist of  the  first  class,  his  plays,  comeiUes  in 
prose  and  verse,  exhibit  many  pleasing  char- 
acteristics. His  style  was  easy,  his  power  of 
invention  considerable,  his  humor  unforced,  his 
dialogue  very  natural.  He  was  a  prolific 
writer,  producing  94  comedies  and  seven  novels. 
In  some  of  the  former  he  was  assisted  1^  c<^- 
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(1801);  'Les  Marionettes'  (180?);  'L'intri- 
Euant  Maladroit'  (1820).  Part  of  his  works 
were  published  in  1812.  A  full  collection  9f 
tbon  was  tiublished  as  'Q^uvres  de  Picard*  in 
lOvohimes  (Paris  1821).  Various  selections  have 
been  issued:  *tEuTres  Choisies*  (New  York 
1830);  'Thatre  de  Picard'  (2  vols.,  Paris 
1877) ;  <Thatre  Choisi  de  L.  B.  Picard'  (Paris 
1881).  Many  of  his  plays  have  been  translated 
into  various  foreign  langiiages.  Only  two,  how 
ever,  have  been  translated  in  English:  'The 
Parasite,  or  the  Art  to  Make  One's  Fortune' 
(Philadelphia  1872) ;  'The  Rebound'  (trans, 
by  B.  H.  Clark,  New  York  1915).  Two  of 
his  plays — 'Encore  des  M*nechines>  and 
'Mediocre  et  Rampant'  — have  been  translated 
into  German  by  Schiller,  and  from  his  German 
into  English  as  'The  Nephew  as  Uncle'  (by 
G.  G.  Harris,  Leipzig  1856;  by  T.  C  Wilkinson, 
Ipswich  1882) ;  and  'The  Parasite,  or,  the  Art 
to  Make  One's  Fortune'  (by  F.  S.  Nysson,  Leip- 
lig  and  New  York  18S6;  by  J.  S.  S.  Rothwell, 
Munich  1859).  Of  his  novels  only  one  has 
been  translated  into  English  as  'The  Gil  Bbs 
of  the  Revolution,  or,  the  Confessions  of  Law- 
rence Giflard'  (3  vols.,  London  1825).  Con- 
sult Dawson,  T.  C,  <La  Petite  ViUe'  (New 
York  1913)  ;  Lenient,  Ch.,  'La  Com^die  en 
France  au  XVIIIe  siecle'  (2  vols..  Paris 
1888);  'La  Comcdie  en  France  au  XlXe 
siecle'  (2  vols.,  Paris  1898).    ■ 

PICARD,  a  modification  of  Beghard;  see 
BfcuiNEs;  EIeucious  Sects. 

PICASDY,  France,  an  ancient  province, 
now  indnded  in  the  department  of  the  Somme 
and  parts  of-  the  Fas-de-Catais,  Disc  and  the 
Aisne.  Amiens  iivas  the  capital  of  the  prov- 
ince. In  1435  Picardy  was  joined  to  Bur- 
r,dy  and  in  1477  became  a  part  of  France, 
the  Great  War  of  1914-18  it  was  the  scene 
of  much  of  the  flghdng  on  the  western  front 
The  struggle  initiated  with  the  great  offensive 
of  the  Germans  on  21  March  1918  is  known  as 
the  battle  of  Picardy. 

PICARIJK,  a  group  of  families  of  birds, 
variously  limited  by  ornithological  systematists. 
In  its  later  significance,  as  established  by 
Nitsch  (1820)  and  substantially  adopted  by 
Scbter  and  the  more  recent  writers,  it  mcluded 
the  rollers,  hoopers,  kingfishers,  cuckoos,  par- 
rots, trogonSj  woodpeckers,  nightjars,  owls, 
swifts,  hnnunmg-birds  and  their  immediate  al- 
lies, which  consequently  are  known  as  "pica- 
rian*  birds.  The  still  more  modem  group 
Coraciiformes  nearly  conforms  with  it  but 
emits  the  parrots  and  cuclcoos.  The  group 
embraces  more  than  1,800  species,  mainly  trop- 
ial  — most  of  the  families  being  exclusively  so. 
The  group  is  fully  discussed  by  Stejneger, 
'Standard  Natural  History'  (Vol.  IV,  1885), 
and  tw  Evans,  'Cambridge  Natural  History' 
(VoL  IX,  1900). 

PICASSO,  pe-kas'so,  Pablo,  Spanish  painter 
and  sculptor :  b.  Malaga.  1881.  Picasso  is  of 
the  post-impressionist  school  and  is  famed  as 
die  founder  of  cubism.  While  eminent  as  a 
tedinidan  he  has  ever  sought  the  psychical  in 
form  rather  than  the  physical  and  regards  color 


_  __  _  .  _  the  Grafton  Gal- 
leries, London,  in  1912,  and  at  the  International 
Exhibition  of  Modem  Art  in  New  York  in 
1913.  Consult  Hunekcr,  J.  G..  'The  Pathos  of 
Distance'  (New  York  1913). 

PICAYUNB,  pifc-9-yoon',  a  name  derived 
from  the  Carib  language  and  used  in  Louisiana 
for  a  small  coin  worth  six  and  one-quarter 
cents,  current  in  the  United  States  before  1857 
and  known  in  different  States  by  various  names 
(fourpence,  fippence,  fip,  sixpence,  etc.).  The 
word  picayune  has  lon^  been  used,  especially  in 
the  Southern  States,  m  a  slang  sense  to  indi- 
cate a  person  or  thing  of  slight  value  or  small 
importance. 

PICCADILLY,  pOc's-dn-l,  in  London,  a 
famous  street  extending  for  a  mile  between  the 
Haymarket  and  Hyde  Park  corner.  At  its 
northern  end  is  an  open  space  known  as  Pic- 
cadilly Qrcus.  Its  western  half  is  flanked  on 
the  south  by  the  Green  Park.  In  one  part  of 
Piccadilly  are  many  fashionable  residences  and 
clubs,  while  another  portion  contains  many 
handsome  shops  and  stores.  Many  article;  of 
wearing  apparel  have  been  named  after  Pic- 
adilly,  trom  having  been  first  ofTered  for  sale 
by  l^berdashers  in  this  dioroughfare.  Indeed, 
it  is  claimed  that  the  very  name  of  the  Street 
has  a  connection  with  this  trade,  thougli  its 
origin  is  not  absolutely  established.  About 
1623  there  was  a  Pickadilly  Hall  at  the  north- 
east comer  of  Haymarket  and  it  is  sunnised 
that  the  owner  of  it  had  acquired  his  fortune 
by  the  sale  of  pickadillies,  by  v^ch  name  the 
hema  or  collars  worn  with  the  costumes  in 
vogue  at  the  b^nnin^  of  the  17th  cenlnry  were 
known.  In  its  long  history  Piccadilly  has  sees 
many  changes.  In  1902  part  of  it  was  consider- 
ably widened.  In  spite  of  the  fact  that  some 
o£  Its  historical  houses  have  had  to  give  place 
to  improvement  at  various  times,  there  are  still 
many  buildings  left  which  possess  great  his- 
torical interest  Amongst  these  are  Saint 
James's  Church,  built  by  Wren  in  1682-84;  Bur- 
lington House,  part  of  which  dates  back  to 
1605,  and  which  now  houses  the  Royal  Societf 
and  many  other  scienti&c  bodies  as  well  as  the 
Royal  Academy  of  Arts;  Devondiire  House; 
Apsley  House,  the  residence  of  the  Duke  of 
Wellington,  At  139  Piccadilly  Lord  Byron 
passed  part  of  his  married  life  and  his  only 
daughter  was  born  there.  Of  more  modern 
houses  there  are  the  Museum  of  Geology;  Pic- 
cadilly Hotel ;  Royal  Institute  of  Painters  in 
Water  Color;  Prince's  Restaurant;  the  Albany 
Chambers,  long  residence  of  many  famous 
English  writers;  the  Burlington  Arcade,  the 
home  of  many  fashionable  shops.  Among  the 
clubs  located  in  Piccadilly  are  the  Naval  and 
Military,  formerly  the  house  of  Lord  Palmer- 
stone,  Junior  Naval  and  Military,  Badminton, 
Saint  James's,  Savile,  Junior  Athenaeum,  Cav- 
alry and  Lyceum.  Consult  Baker,  H.  B.,  'Stor- 
ies of  the  Streets  of  London'  (London  1899)  ; 
Bcsant.  Sir  Walter,  'London  of  the  18th  Cen- 
tury' (London  1902);  'London  of  the  19th 
Century'  (London  1909) ;  'North  of  the 
Thames'  (London  1911);  Clinch,  G.,  'Mayfair 
and  Belgravia'  (London  1892)  ;  Hatton,  £., 
'A  New  View  of  London'  (London  1708); 
Harrison,  Walter,  'A  New  and  Universal  His- 
tory, Description  and  Survey  of  the  Gties  of 
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London  and  Westminster,  Etc.*  (London  1776)  ; 
Hont,  ?.  H.  Leigh,  'The  Town,  Etc'  (London 
1848):  Hutchings.  W.  W.,  'London  Town, 
Past  and  Present'  (London  1909) ;  Hntton, 
Laura-nce,  'Literary  Landmarks  of  London' 
(London  1897) ;  Jesse,  J.  H.,  'Literaiy  and 
Historical  Memorials  of  London'  (Vol.  I, 
London  1847)  ;  Lambert,  B.,  'The  History  and 
Survey  of  London'  (4  vols.,  London  1806); 
Lang,  Andrew,  'Piccadilly'  (in  Scribntr't 
Mag<uine,  Vol.  X,  p.  135,  New  York  1891); 
Lane,  E.  M.,  'Literary  London'  (London 
1906) ;  Lemon,  M.,  'Up  and  Down  the  London 
Streets'  (London  1867) ;  Loftie,  W.  J..  'Loa- 
dOD  City:  Its  History,  Streets,  Traffic'  (Lon- 
don 1891)  ;  'New  and  Compleat  Survey  of 
London'  (2  vols.,  London  1742);  banner,  R., 
'A  New  and  Complete  History  and  Descrip- 
tion of  the  Cities  of  London,  Westminster,  Etc.' 
(London  1796)  ;  Smith,  J,  F..  'An  Antiquarian 
Ramble  in  the  Streets  of  London,  Etc'  (2  vols., 
London  1846)  ;  Slopes,  C.  C,  'Early  Piccadilly' 
(in  Athenaum,  p.  125  London,  July  1901) ; 
Taylor,  G.  R.  S.,  'An  Historical  Guide  to  Lon- 
don' (London  1911);  Weir,  W.,  'Piccadilly' 
(in  •'London.'  ed.  by  Chas.  Kni^t,  Vol.  L  P- 
297,  London  1841)  ;  Welch.  C,  'Modern  History 
of  the  City  of  London'  (London  1896)  ;  Wheat- 
ley,  H.  B..  'London,  Past  and  Present'  fVol. 
HI,  London  1891);  'Round  About  Piccadilly 
and  Palt  MalP    (London  1870), 

PICCINNI,  pet-chS'nS.  Niccolo,  ItaUan 
musical  composer:  b.  Ban,  Italy  16  Jan.  1728; 
d.  Passy,  neat  Paris,  France,  7  May  1800.  He 
studied  at  the  Conservatory  of  San  Onofrio  at 
Naples  and  began  to  compose  comic  and  serious 
operas,  chiefly  for  the  stages  of  Rome  and 
Naples,  with  such  success  th^t  for  many  years 
he  was  without  a  rival  in  Italy.  In  1776  he  ac- 
cepted an  invitation  from  the  French  court  and 
went  to  Paris.  There  he  brought  out  the 
'Roland  of  Quinauh'  (1778),  which,  notwith- 
standing the  opposition  of  Gluck  (q.v.)  and  his 
friends,  was  successful.  Although  Gluck  and 
Piccinni  were  personally  reconciled,  yet  the 
war  between  their  respective  admirers  continued 
3Dd  in  order  to  compare  iheir  merits,  the  two 
rivals  composed  the  same  subject,  'Iphigenia  in 
Tauris' ;  in  this  contest  Gluck  had  the  advan- 
tage. Piccinni  was  appointed  teacher  of  vocal 
music  in  the  Royal  Singing  School  in  1784, 
but  the  Revolution  deprived  him  of  his  ajppoint- 
ments  and  he  returned  to  Naples,  At  nrst  he 
was  wdl  received  by  the  Idng,  who  granted  him 
a  pension.  But  before  long  he  was,  thougji 
without  cause,  suspected  to  hold  revolutionary 
views.  He  was  deprived  of  his  pension  and 
finally,  though  not  acttiaUy  sent  to  jail,  re- 
strained under  arrest  at  his  own  house.  In 
1798,  however,  friends  succeeded  in  gaining 
him  permission  to  return  to  Paris.  Though  he 
was  received  there  with  much  kindness  and 
was  granted  a  small  pension,  the  irregular  pay- 
ment of  the  latter  caused  him  fret^uent  and 
serious  financial  embarrassment.  His  health, 
too,  failed  and  he  died  in  his  73d  year  as  tiie 
result  of  a  stroke  of  paralysis  at  Passy  where 
he  had  gone  in  the  hope  to  recover  his  health. 
His  great  success  is  now  difficult  to  understand. 
He  was  very  conservative,  possessed  little  orig- 
inality, but  withal  was  an  accomplished  and 
scholarly  composer  of  pleasing  music,  which 
was   always   quite   correct     He   was    a   very 


prolific  wotleer  and  in  the  period  of  40  years, 
from  1754-94,  he  composed  139  operatic  works. 
His  native  town  has  honored  has  memory  by 
erecting  a  statue  in  one  of  its  mott  prominent 
streets.  Consult  Cametii,  A.,  'Saggio  Cronolog- 
ico  (l754-*()  delle  Opere  Teattali  di  Niccol6 
Piccinni'  (in  'Riviita  Musicale  Italians,'  Vol 
Vin.  pp.  75-100)  ;  Ginguene,  P,  L.,  'Notice  tm 
la  Vie  et  les  ouvragei  de  N.  Piccinni'  (Paris 
1800)  ;  Le  Brisoys  Deanoiresterres,  G,,  'La 
Musique  Fran^aise  au  XVIIle  siecle,  Gluck  et 
Picdnni.  1774-1800'  fParis  1872)-  Longo,  ji, 
'Gluck  e  Picdnni'  (in  'Soc,  Reile  di  Napoli. 
Reale  Accad.  di  Archeotc^a,  Letters  e  Belle 
Arti,'  N.  S,,  Vol,  V,  pp.  311-332,  Naples  1917) ; 
Thoinau,  K^  'Notes  Bihliographiqnes  sur  la 
Guerre  Musicale  des  Gluckistes  et  des  Picdn- 
nisies'    (Paris  1878), 

PICCIOLA,  pet'ch5-la  ("poor  little  one"), 
a  story  by  Saintinc  (Joseph  Xavier  Boniface), 
a  French  author,  bom  in  Paris,  10  July  17^ 
and  who  died  there.  21  Jan,  1865.  It  was  pub- 
lished in  1836,  ran  through  numerous  editions, 
was  translated  into  many  languages  and  re- 
ceived from  the  Academy  the  Montyon  prlie. 
The  tale  is  a  simple  and  touching  recital  of 
the  loving  care  hestowed  by  a  prisoner  of  Na- 
poleon's time  upon  a  plant  growing  between 
the  stones  of  his  cell  and  from  his  tender  nam- 
ing of  which  (he  sketch  takes  its  title.  An  in- 
fusion of  it  restores  him  from  daiwerous  ill- 
ness and  when  he  is  released  and  leaves,  the 
plant  droops  and  dies. 

PICCOLO,  a  small  flute  havinf  the  same 
compass  as  the  ordinary  orchestral  flute,  but 
produdng  sounds  one*octave  higher  than  the 
notes  as  they  are  written ;  it  is  also  called  the 
octave  flute.  Piccolo  is  also  the  name  of  an 
organ  stop  of  two  feet  length  giving  a.  ficcaio 

PICCOLOMINI.  pik-ka-16m'e-n6,  Italian 
family  of  Sienna.  The  two  most  celebrated 
members  are:  1.  .5!neas  Sylvius  Bartholo- 
MKUS,  afterward  Pope  Pius  II.  (See  PiU9  II). 
2.  OcTAVlO,  grand-nephew  of  the  first:  b. 
Amalfi,  1599;  d,  Vienna,  10  Aug,  1656  He 
served  in  the  armies  of  the  German  emperor 
and  became  one  of  the  distinguished  generals 
in  the  Thirty  Years'  War.  He  was  a  favorite 
of  Wallenstein,  who  entrusted  him  with  a 
knowledge  of  his  projects,  wnen  he  purposed  to 
attack  the  emperor.  Nevertheless  he  made  him- 
self the  chief  instrument  of  Wallenstein's  over- 
throw, and  after  the  latter' s  assassination 
(1634)  was  rewarded  with  a  portion  of  his 
estates.  After  the  battle  of  Nordtingen  (1634). 
in  which  the  Swedes  were  greatly  weakened, 
he  advanced  with  Isolani  through  Wiirtemberg. 
over  the  Main.  In  the  following  year  he  was 
sent  to  aid  the  king  of  Spain  against  the  Frendi 
and  delivered  the  Netherlands  from  the  hands 
of  the  latter.  His  further  successful  campaigns 
in  the  Thirty  Years'  War  induced  Phili_p  IV 
of  Spain  to  bep  the  eii^eror  to  allow  hun  to 
lead  the  Spanish  armies.  The  request  was 
granted  ancl  as  a  Spanish  general  Piccolotnlni 
again  distinguished  himself  in  the  Netherlands, 
against  both  ihe  French  and  the  Dutch,  The 
long  of  Spain  rewarded  him  for  his  services 
with  the  duchy  of  Amalfi,  During  the  vic- 
torious advance  of  the  Swedes  in  1648  he  was 
recalled  by  the  emperor  and  appointed,  with 
the  title  of  field-marshal,  to  the  comtnand  of 
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French  general :  b.  Arbois,  deovtment  of  Jura, 
16  Feb.  1761 ;  d  Paris,  April  18M.  He  was  for 
some  time  a  tutor  at  the  Colle^  of  Brienne, 
but  soon  exchanged  this  profession  for  tliat  of 
3  soldier  and  served  with  a  French  artillety 
regiment.  He  was  chosen  the  commander 
of  Z  bo^  of  volunteers  from  Besangon  to 
j<nn  the  Aran'  of  the  Rhine.    He  was  rapidly 


he  was  selected  as  the  fittest  _ _    . 

the  Army  of  the  North,  then  beaten  and  de- 
moralized. He  dEfeated  the  enemy  at  Courtrai, 
Menin,  Hoogelede,  reduced  to  subjection 
Bruges,  Ghent,  Antwerp,  Hertogenbosch.  Ven- 
loo  and  Nijmegen,  crossed  the  Maas  and  the 
Waal  on  the  ice  in  the  winter  o£  1794-95,  sub- 
jugated Holland  and  entered  Amsterdam  in 
January  1?9S.  Then  be  returned  to  Paris  to 
■eaioy  his  triumph.  He  was  now  at  the  height 
«f  his  fame  and  was  honored  by  the  Coavenuon 
with  the  title  of  savior  of  his  country.  Soon 
after  he  set  out  to  taJce  the  command  of  the 
army  of  the  Rhine  and  Uoselle,  bat  in  this  post 
displayed  none  of  his  former  energy,  and  entef' 
ing  into  negoliatioiu  with  Ae  Bonrbons  was 
Arrived  of  hit  command  under  suspicion  of 
treason  (1796).  Having  Mcured  Us  election 
lo  tke  OMiactl  of  Pivt  Hundred,  he  was  chosen 
its  prei^dent  (March  1797)  and  became  the  soul 
of  the  party  hostile  to  the  Reralution.  He  was 
proscriMd  and  transported  to  Cayenne,  bnt 
1  to  moke  his  escape  the  year  follow- 


PICHON,  pe-slion.  Stiphen  <Jm 

'     Amay-le-Duc,   10  Au^ 


, ^     ilUriO. 

French  statesman:  b.  Aniay-le-Duc,  10  Au^ 
1857.  He  received  his  education  at  the  Um- 
versity  of  Paris,  studied  medicine,  but  soon 
abandoned  it  for  journalism.  In  1880  he  be- 
came a  member  of  the  staff  of  La  Jiutice^a. 
jcurnal  owned  by  Georges  Clemenceau.  In  1882 
Mr.  Pichon  became  a  member  of  the  munidijal 
council  of  Paris,  and  was  several  times  its 
secretaty.  He  became  a  member  of  the  Cham- 
ber of  Deputies  in  1885  and  was  secretary  of 
the  Chamber  in  1889-90.  In  1894  he  was  ap- 
pointed Minister  to  Haiti,  and  subse^uently 
served  as  Minister  to  Braiil,  China,  and  Tunis. 
In  1905  he  was  elected  senator  and  in  1906 
Oemenceau  appointed  him  Minister  of  Foreign 
Affairs,  He  held  (he  same  portfolio  in  the 
catunets  of  Briand  191&-11  and  of  Barthou  m 
1913.  On  the  formation  of  Clemenceau's  War 
Cabinet,  on  16  Not.  1917,  Mr.  Pichon  again 
became  Minister  of  Foreign  Affairs  and  also 
became  a  member  of  the  War  Committee  of  the 
Cabinet,  He  was  one  of  the  French  delegates 
to  the  Peace  Conference. 

PICHURIC  ACID.    See  Lauuc  Acm. 

FICID^S,  l>Is'!-di,  the  fatnily  name  of  the 
woodpeckers  (q.v.) ;  the  typical  sub-family  is 
Ptcwfcr;  and  the  typical  genus  Piciu. 

PICK,  Bemhard,  American  Lutheran 
clergyman:  b.  Kempen,  Prussia,  19  Dec  1842. 
He  studied  in  Berlin  and  was  graduated  from 
the  Union  Theological  Seminary  in  New  York 
in  lasa  He  was  ordained  in  the  Presbyterian 
ministry  in  that  year,  and  held  various  import- 
ant charges,  bnt  in  1884  joined  the  Lutheran 
denomination,  in  vditdi  be  has  since  officiated. 
He  is  a  learned  Hebrew  and  rabbinical  scholar, 
a  contributor  to  UcQfntock  and  Stmng's 
Sdiafli-Hcraog  and  tiie  Jewidi  encydopKdias ; 
has  made  numerous  traadations,  and  is  author 
of  'Luther  as  a  Hymnist*  (1875)  ;  Historical 
Sketch  of  Ac  Jews'  (1£87^;  <The  Talmud: 
tvhat  it  is  and  vAtat  it  faya  amout  Jesus  and  the 
'~  sEWra-Canc 


Christians'  <1887);  'The  E 


^nonical  Life 


i^fied  himself  with  George  Cadoadal  i 
'■piracy  to  assassinate  Napoleon.  Irving  gone 
to  Pans'  for  the  purpose,  he  was  captured  by 
the  police  (18M)  and  committed  to  the  Tem- 
ple prison,  where  ,he  was  found  Krangled  5 
April.  Consult  the  *Life>  tj;  Souiietv  (1870)  ; 
also  Daudet,  'La  OojuratiDn  de  Pichegru* 
(1901). 


the  equator  nortbweft  of  the  city  of  Qi;___, 
which  it  destroyed  in  1660  by  an  eruption. 
Since  then  it  has  been  dormant.  The  mountain 
has  five  peaks,  the  higjiest  measuring  15,918  feet 
above  the  sea;  the  crater  is  nearly  a  mile  across 
and  is  2,500  feet  deep  —  one  of  the  deepest  in 
the  world.  (2)  A  prtmoce  of  Ecuador,  includ- 
ing the  plateau  of  Quito  and  the  'Andean 
sl^es,  named  from  the  volcano.  Pichincha  is 
said  to  signify  •boiling  mountain.'  The  prov- 
ince is  watered  by  the  Perucho,  which  einpties 
into  die  Pacific,  and  by  the  head-waters  of  the 
Napa.  Area,  ^300  square  miles;  pop.  (est) 
215,00(1  Principal  products,  sugar,  maize, 
indigo,  cotton  and  fruit.     Capital,  Quito. 


Eastern  Chiini'  (1908) ;  'Reoums  of  Gospels 
and  Sayinja  of  Christ'  (1908);  "Apocryphal 
Acts  of  Paul,  ■  Petec,  Jnfai,  Aadrew  and 
Thomas'  (1909);  'TransUtions  oi  fhe  Bible' 
(1913) ;  'The  Cabala'  (1913) ;  «J«hs  in  (he 
Tahnu<j'  (1913).  He  is  a  sunlwr^lhe  Ger- 
man Oriental  Sodety,  Leipzig. 

PICKAfiD,  Samud  Thoma*.  AjaEiican 
journalist  and  taoKrapber:  h.  Sowby.  Mass., 
1828;  d.  1915.  Mr.  Pi<br4  acquired  the 
Tratucript  of  PortlantL  Uc,  in  1852  and  con- 
tinued its  editor  until  1894.  He  married  a 
niece  of  John  Greenleaf  Whitiier,  by  whom  he 
was  made  his  literary  executor.  Pickard  was 
also  apprinted  trustee  of  the  Whtttler  home- 
stead and  birdiplace.  His  published  works  In- 
clude 'Hawthorne's  First  Diary'  (1897) ; 
'Whittier  as  a  Politician'  (190J);  'Whitiier 
Land'  (1904);  'Life  and  Letters  of  John 
Greenleaf  Whittier'  (1907)  and  numerous 
monographs  and  literary  articles  in  newspapers 
and  reviews. 

PICKENS,  pik'&u,  Andrew,  American  sol- 
dier :  b,  Paxton,  Pa.,  19  SepL  1739 :  d.  Tomassee. 
S.  C,  17  Aug.  1817.  He  removed  with  his  par- 
ents to  the  Waxhaw  Settlement.  S.  C,  in  1/5^ 
was  engaged  in  the  CheroiKe  War  of  1761,  ana 
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at  the  outbreak  of  the  American  "Sevolation 
was  appointed  a  captain  of  militia,  from  whidb 
rank  he  rose  to  be  brigadier-general.  He  de- 
feated General  Boyd  at  Kettle  Creek  in  1779, 
was  engaged  in  the  battle  of  Stone  Ferry  in  the 
same  year,  routed  the  Cherokees  at  Totnassee, 
and  in  1781  so  distinguished  himself  at  the  bat- 
tle of  Cowpens  that  Congress  voted  him  a 
sword.  He  compelled  the  surrender  of  the 
British  forts  at  Augusta,  Ga.,  fou^t  under 
General  Greene  in  the  campai^  of  Ninety-six, 
and  by  a  successful  expedition  against  the 
Cherc^es  in  1782  gained  from  them  a  large 
strip  of  territory  which  later  became  a  part  of 
Georgia.  In  1783-94  he  was  a  member  of  the 
South  Carolina  legislature,  and  in  1793-95 
served  in  Con^ss.  He  was  a  member  of  the 
State  Constitutional  Convention,  a  commissioner 
in  many  important  treaties  with  the  Indians, 
and  was  again  member  of  the  legislature  in 
1801  and  181 ^ 

PICKENS,  Francis  VTitkinBon,  American 
legislator  and  diplomat:  b.  Togadoo,  S.  C,  7 
April  1805 ;  d.  Edgefield,  S.  C,  25,  Jan,  1869. 
He  was  educated  at  the  South  Carolina  College, 
admitted  to  the  bar  in  1829  and  in  1832  elected 
to  the  State  legislature.  He  was  a  member  o£ 
the  Nullification  Parhr  ^luj  an  advocate  of  ex- 
treme Stale  rights.  In  1834-44  he  was  a  mem- 
ber of  Congress,  from  1858-60  was  United 
States  Minister  to  Rtissia,  and  in  the  latter  year 
was  elected  governor  of  South  Carolina,  He 
was  prominent  in  the  secession  movement,  de- 
manded the  surrender  of  Fort  Sumter  and 
erected  the  batteries  which  caused  the  reduc- 
tion of  that  fort.  He  retired  from  public  life 
iiil862. 

PICKENS,  Fort    See  Fan  Pickems. 

PICK'BSBL,  a  small  pike  (q.v.). 

PICKEREL-FROG.    See  Frog. 

PICKERING,  pik'er-Ing,  Charles,  Amer- 
ican naturalist  and  physician,  grandson  of 
Timothy  Pickering  (q.v.)  :  b.  Starucca  Creek, 
Pa,  10  Nov.  1805;  d.  Boston,  Mass.,  17  ilarch 
1878.  He  was  graduated  from  Harvard  in  1823, 
from  its  medical  department  in  1826  and  estab- 
'  Ushed  a  practice  in  Philadelphia.  In  1838^2 
be  was  naturalist  in  the  United  States  Explor- 
ing £»)edition  imder  Lieut.  Charles  WiUces.  In 
1843-4? he  traveled  through  Egypt,  Arabia,  East 
Africa  and  India,  engaged  in  scientific  research. 
He  was  a  prominent  member  in  the  leading 
scientific  societies  of  America  and  wrote  'The 
Races  of  Man  and  Their  Ge'ographical  Distri- 
bution* (1848)  ;  'Chronolo^al  History  of 
Plants  1  Man's  Record  of  His  Own  Existence 
illustrated  Through  Names,  Uses  and  Com- 
panionship'   (1879);  etc. 

PICKERING,  Edward  Charlei,  American 


ated  from  Harvard  in  1865,  was  instructor  in 
aiathemati[:s  at  the  Lawrence  Scientific  School 
there  in  1865-67,  accepted  the  chair  of  physics 
at  the  Massachusetts  Institute  of  Technology 
in  1867,  where  he  remained  until  1877,  after 
which  he  was  professor  of  astronomy  at  Har- 
vard and  director  of  the  Harvard  Observatory. 
He  established  the  first  physical  laboratory  in 
the  United  States;  constructed  the  first  tele- 
phone receiver  in  1870  and  published  the 
-  'Elements  of  Physical  Manipulation'  (1874-76). 


In  Cambridge  he  m«de  over  1,400.1)00  n 
ments  of  the  li^t  of  the  stars.  Under  his  di- 
rection the  endowments  of  the  observatory  in- 
creased seven-fold-  250,000  photograirfis  of  the 
stars  were  taken;  70  quarto  volmnes  of  annals 
were  published  and  a  station  was  established  in 
Areqiupa,  Peru,  which  supi^emeiUed  the  stu(^ 
for  star«  in  all  parts  of  the  sky,  and  viben  over 
240,000  photographs  were  taken.  He  was  the 
recipient  of  numerous  academic  honors  and  was 
a  member  of  various  scientific  societies  all 
over  the  world. 

PICKERING,  John.  American  Knguist 
and  lexicographer,  son  of  Timothy  Pickering 
(q.v.)  :  b.  Salem,  Mass..  7  Feb.  1777;  d-  Boston, 
Mass.,  5  May  1846.  He  was  graduated  from 
Harvard  in  1796,  studied  law,  was  secretary  of 
the  legation  at  Lisbon  in  1797  and  in  1799  was 
private  secretary  to  Rufus  King,  United  States 
Minister  to  England.  He  returned  to  the 
United  Slates  in  180]  and  after  admission  to 
the  bar  practised  law  in  Salem  until  1827  and 
then  removed  to  Boston,  where  he  wa£  city 
solicitor  in  1827-46.  He  served  six  terms  in  the 
Massachusetts  legislature,  was  president  of  the 
American  Academy  of  Science  and  first  presi- 
dent of  the  American  Oriental  Society,  He 
possessed  a  wide  knowledge  of  European,  Asian, 
E^ptian  and  American  Indian  languages,  ana 
published  'Adoption  of  a  Uniform  Orthography 
for  the  Indian  Languages'  (1820);  'Vocabu- 
lary of  Words  and  Phrasas  Peculiar  to  the 
United  States'  (1816)  ;  'A  Comprehensive 
Dictionao'  of  the  Greek  Language'  (1826),  etc. 
Consult  Pickering.  M.  O.,  'life  of  John  Picker- 
ing' (1887). 

PICKERING,  TimothT,  American  statu- 
man;  b.  Salem,  Uasa,  17  July  1745;  d.  there, 
29  Jan.  1829.  He  was  graduated  at  Harvard  in 
1763,  was  admitted  to  the  bar,  became  register 
of  deed*  for  Salem  County  and  displayed  so 
great  interest  in  military  matters  that  be  was 
commissioned  lieutenant  of  militia  in  1766  and 
became  colonel  in  1775.  He  was  a  proroineat 
and  active  patriot,  drew  up  the  panqihlet  called 
'State  of  the  Rii^ts  of  the  Colonists'  in  1773, 
and  drafted  the  Salem  protest  against  the  Bos- 
ton Port  Bill.  Id  1775  he  wrote  'An  Easy 
Flan  of  Discipline  for  the  Militia,'  an  able 
manual  much  used  in  Massachusetts  and  for 
the  whole  Continental  army;  and  in  December 


adjutapt'gencral.  He  fought  at  Braadywine 
and  (lermanlown,  was  quartermaster -general, 
general  1780-85,  and  was  present  at  Yorktown. 
At  the  close  of  the  war  he  settled  in  the 
Wyoming  Viklley,  where  he  organized  Luzerne 
County.  '  Pickering  concluded  a  treaty  with  the 
Six  Nations  iti  1791,  was  appointed  Postmaster- 
General  in  that  year  and  Secretary  of  War  in 
1795,  founded  the  United  States  Military  Acad- 
emy at  West  Point,  and  did  much  for  the  up- 
building of  ihe  navy.  He  was  Secretary  of 
State  trom  December  1795  to  May  1800,  and 
after  his  retirement  lived  in  some  destitution 
on  his  property  in  Pennsylvania,- whence  he  re- 
turned to  Massachusetts.  In  1803  he  was 
elected  United  States  senator  and  in  that  ca- 
pacity as  in  his  office  of  Secretary  of  Stale 
roused  popular  hatred  by  his  extreme  Federalist 
position.  From  1812  to  1814  he  was  again  out 
of  public  life,  but  was  elected  to  Congress  in 
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the  btter  rear  and  to  the  Massachnwlls  Execu- 
tive Council  in  1817.  In  tbe  second  war  with 
England  be  was  a  leader  of  the  New  England 
opposition  and  favored  the  Hartford  Conven- 


PICKERING,  WilUam.  English  publisher: 
b.  1796;  d.  Tumham  Green,  Middlesex,  27 
April  1854.  He  was  apprenticed  lo  a  bookseller 
at  14 ;  was  himself  bookseller  1820-23 ;  and  in 
1821  began  to  publish  the  famous  Diamond 
Classics  in  48mo.  Of  these  there  were  24  vol- 
umes,, including  Shakespeare's  Works,  Walton's 
'Lives'  and  'Angler,*  Milton's  'Paradise  Lost,' 
the  Greek  Testament  and  Homer  (in  the  first 


Charles  Corrall.  His  otner  notable  reprints 
were  the  'Book  of  Common  Prayer'  (1844), 
Aldine  edition  of  the  English  poets,  etc.  He 
was  publisher  to  Coleridge,  Alexander  Dyce,  Sir 
Harris  Nicolas  and  others.  Pidcering  intro- 
duced the  use  of  cloth  covers  instead  of  paper 
boards,  about  1825.  He  used  the  Aldine  em- 
blem with  the  motto  "Aldi  Discip.  Angivs,*  as 
well  as  other  emblems.  He  was  financiallr 
ruined  by  standing  security  for  a  friend,  and 
died  in  want. 

PICKERING,  Waiiun  Henir,  American 
astronomer:  b.  Boston,  15  Feb.  18S8.  He  re- 
ceived his  education  at  the  Massachusetts  In- 
stitute of  Technology,  where  he  became  an 
instructor.  Later  he  was  appointed  assistant 
professor  at  the  Harvard  Observatoty.  He  led 
expeditions  to  observe  the  total  solar  eclipses 
of  1878  in  Colorado,  of  1886  in  Gren- 
ada, British  West  Indies,  of  1889  in  Cali- 
fornia, 1893  in  Chile  and  1900  in  Georgia. 
In  1890  he  established  the  Southern  Sta- 
tion of  the  Harvard  Observatory  at  Are- 
5uipa,  Peru,  and  erected  the  first  telescope  and 
ome  for  the  Lowell  Observatory  in  1894  at 
Flagstaff,  Arit,  He  also  established  a  tem- 
porary   observatory    at    Mandeville,     Jamaica, 


British  West  Indies  (1900),  and  a  per- 
manent one  there  in  19n.  While  there 
he    devoted    his    studic> 


Mars,  indicating  that  both  snow  and  vege- 
tation are  to  he  found  on  the  former. 
Monthly  reports  are  issued  regarding  the  latter. 
He  has  also  made  some  notable  mountain  as- 
cents, and  has  published  'Walking  Guide  to 
Mount  Washington  Range'  (1882)  ;  'Investiga- 
tions in  Astronomical  Photography'  (1895); 
'Visual  Observations  of  the  Moon  and 
Planets*  (1900):  'An  Atlas  of  the  Moon' 
(1903);  'The  Moon>  (1903);  'Lunar  and 
Hawaiian  Physical  Features  Compared'  (1906) ; 
'Researches  of  the  Boyden  Department' 
(1908)  ;  four  volumes  of  'Annalsof  the  Harvard 
Collie  Observatory,'  and  over  200  articles  in 
astronomical  magatines.  He  is  a  member  of 
various  distinguished  scientific  societies. 

PICKET,  a  wooden  stake  with  a  sharpened 
end.  or  sharpened  at  both  ends,  used  variously; 
in  the  war  of  1861-65  often  employed  to  hinder 
tbe  advance  of  cavalry-  The  United  States  cav- 
alry use  a  picket-pin,  or  short  iron  rod,  which 
is  thrust  into  the  ground  to  hold  a  picket  line 
or  tether,  to  which  the  horses  are  attached  for 
gracing.  Also  a  ^uard  posted  in  front  of  an 
army  to  give  notice  of  the  approach  of  an 
enemy  i  an  outlying  picket    Also  one  of  a  com- 


pany of  strildng  workmen  chosen  to  watch  Ae 
place  of  their  late  employment  and  discourage 
other  workmen  from  accepting  employment 
there. 

PICKETING,  the  practice  of  placing  pic- 
kets or  strikers  on  watch  over  the  premises  of 
a  factory  or  other  place  of  employment  where 
there  is  a  strike.    See  Strike. 

PICKETT,  pik'et,  Georie  Edward,  Amer- 
ican military  ofllicer ;  b.  Richmond,  Va.,  25  Jan. 
1825;  d.  Norfolk  Va.,  30  July  1875.  He  was 
graduated  from  West  Point  in  1846,  served  in 
Uie  Mexican  War,  especially  distinguishing 
himself  at  Contreras,  Chumbusco  and  Chapulte- 
pec,  and  was  promoted  to  the  rank  of  brevet 
captain  in  1847.  He  served  later  on  the  fron- 
tier in  Washington  Territory,  and  in  1856 
occupied  San  Juan  Island,  where  he  preventei) 
the  landing  of  British  troops  and  received  the 
thanks  of  Congress  for  his  services.  In  1861 
he  resigned  from  the  Federal  army  and  joined 
tbe  Confederate  forces,  becoming  major-general 
in  1862.  At  Fredericksburg  his  division  held 
the  centre  of  Lee's  line,  and  at  GettystniiK  in 
1S63  he  made  the  gallant  assault  of  Cemetery 
Ridge,  famous  as  "Pickett's  charge.'  (See 
GEirygBUBG).  He  later  commanded  the  depart- 
ment of  North  Carolina,  snccessfully  defended 
Petersburg  in  1664  and  performed  excellent 
service  at  DiniridtUe  Court  House  and  Five 
Forks.  He  engaged  in  husiness  in  Richmond 
after  the  war. 

PICKING,  HwOT  Porry,  American  naval 
officer :  b.  Somerset  County,  Pa.,  January  1840; 
d  Charleslown,  Mass.,  8  Sept.  1899.  He  was 
graduated  from  the  United  States  Naval  Acad- 
emy in  1861  and  was  assigned  to  the  North  At- 
lantic blockading  squadrou.  He  participated  in 
the  sinldog  of  the  Confederate  Petrel,  was  en- 
gaged in  the  Monilor-Merrimac  engagement, 
served  in  the  East  Gulf  and  the  South  Atlantic 
blockading  E<}iiadrons,  was  promoted  lieutenant 
in  1862  and  in  1865  placed  in  command  of  the 
Nakant.  Miei  the  war  he  continued  in  the 
service,  became  rear-admiral  in  1893  and  died 
while  commandant  of  the  navy  yard  at  Cbarles- 

PICKLE  WORM,  or  PICKLE  HOTH, 
moth  of  the  Pyralida;  which  is  numerous  in 
southwestern  United  States.  It  bores  into 
cucumbers  when  they  are  about  half  developed 
and  there  lives  in  the  larval  state.  Squash, 
melon  and  cantaloupe  are  also  favorite  feeding 
plants  for  this  pest.  The  sole  reme<^  for  its 
abatement  appears  to  be  a  thorough  spraying 
with  arsenic  compounds  before  the  fruit  is 
grown  and  while  the  early  generation  of  the 
pickle  worm  is  feeding  on  the  plant  leaves. 

PICKLES.  Food  that  has  been  pickled,  es- 
pecially cucumbers  that  are  preserved  in  vine- 
gar. They  are  prepared  by  first  washing  in 
clean  water,  then  soaking  for  a  few  days  in 
brine,  afterward  drying  them  with  a  cloth  or 
draining  them,  and  finaTly  putting  them  into  the 
vessel  in  which  thej'  are  intended  to  be  pre- 
served and  pouring  in  boiling  vinegar  until  the 
vessel  is  quite  full.  Before  the  vinegar  is 
poured  in,  spices  are  added.    When  the  vege- 


preserve  the  color  of  vegetables  that  are  n 

rally  green  the  best  means  is  to  steep  vine,  cab- 
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..    jffcctcd  with    much   Um 

trouble  liy  boiling  the  vintgar  in  copper  vetidt, 
and  ihui  rorminK  an  acelaie  of  copper,  or  by 
directly  adding  tbat  salt,  which  ii  Brcen;  bnt 
thii  practice  i*  a  very  tniurious  one,  as  the 
acetate  of  copper  it  poisonoui.  The  vegetables 
most  often  pickled  are  cabbage,  cauhflower, 
gherkins  (voung  cucumberi),  French  beans, 
onions,  walnuts,  nmshrooms  and  msturtinms. 
Chile  peppers  and  sweet  peppers,  olives  and 
capers  are  the  most  common  kinds  of  imported 
Dickies,  and  mangoes  are  occuionall]^  used. 
Vfeats  arc  also  sometimes  pickled  in  brine.  A 
diluted  acid  solution  for  cleaning  metal  cast- 
ings is  termed  a  pickle  or  pickling  solution. 

PICKNELL,  pik'nil,  WlUiaoi  Lamb« 
American  painter:  b.  Hinesburg,  Vt.,  30  OcL 
1854;  d  Uarblchead,  Ua(s,.  9  Aug.  1897.  He 
went  to  Europe  in  1874,  where  he  studied^th 
George  Innes  at  Rome,  and  Uter  at  the  Mole 
dcs  Beaux  Arts  under  G£r6me.  He  settled  at 
Pont  Avcn.  Brittany,  where  he  worked  for  fife 
years  under  Robert  Wylie  and  painted  'Route 
d«  Concarncau.'  a  picture  that  establiihed  his 
position  as  an  artist,  won  an  honorable  mention 
in  the  Salon  of  18S0  and  now  hangs  in  the 
Corcoran  Art  Gallery,  His  later  life  was  spent 
in  Annisqiiam,  Mass.,  and  France.  He  was  a 
landscape  painter  of  poetic  qualities,  with  a 
feeUng  for  atmospheric  effects.  Subjects  found 
along  the  coast  chiefly  attracted  him.  His  pic- 
tures are  to  be  found  in  the  galleries  of  Bos- 
ton, New  York,  Brooklyn,  Pittsburgh  and  the 
Luxembourg,  Farii. 

PICKWICK  PAPERS.  The  Posthumous 
Papers  of  the  Pickwick  Club,»  issued  in  20 
monthly  numbers,  began  to  appear  the  last  of 
March  1S36,  and  were  concluded  in  November 
1837.  They  were  the  work  of  a  young  man 
bnt  25  years  old,  who  had  hitherto  written  noth- 
ing more  than  a  group  of  sketches  dealing 
mainly  with  London  hfe.  A  firm  of  London 
publishers,  Messrs.  Chapman  and  Halt,  was 
then  projecting  a  series  of  "cockney  sporting 
plates*  by  Robert  Seymour,  a  rather  clever  ar- 
tist. There  was  to  be  a  club,  the  members  of 
which  were  to  be  sent  on  hunting  and  fishing 
expeditions  into  the  country.  Their  guns  were 
to  Ro  off  by  accident;  fishhooks  were  to  get 
caught  in  their  hats  and  trousers;  and  all  these 
and  other  misadventures  were  to  be  depicted 
in  Seymour's  comic  plates.  At  this  juncture, 
Charles  Dickens  was  called  in  to  supply  the 
letterpress  — that  is,  the  description  necessary 
to  explain  the  plates  and  connect  them  into 
a  sort  of  picture  novel  such  as  was  then  the 
(asliitm.  Thoui^h  proteiiing  that  he  knew  noth- 
ing of  sport,  Dickens  nevertheless  accepted  the 
commission  j  he  consented  to  the  machinery  of 
a  t'hib,  and  in  accordance  with  the  original 
design  sketched  Mr.  Winkle  who  aims  at  a 
sparrow  only  to  miss  it.  Seymour  dying,  other 
artisU  took  his  place;  but  from  the  very  first 
Dickens  was  the  master.  Only  in  a  few  in- 
stances did  he  ndjusi  his  narrative  to  plates 
thai  had  been  prepared  for  him.  He  himself 
led  the  wity  with  an  instalment  of  his  story, 
and  the  artist  was  compelled  to  illustrate  what 
llit-kcns  had  already  written.  The  story  thus 
IxrCMmc  the  prime  source  of  interest,  and  the 
iUusiiaiioiis   merely  of   secondary  imporianee. 


By  lUs  rcMftal  of  irterest,  Didsens  trana- 
formed,  at  a  stroke  a  current  type  of  fiction, 
ostly  of  pictnrea  into  a  aawe\  of 
.  1  .»j,^_  t:t^      ^'       ■     ....  «!....  ..- 


bad  all  failed.  Pierce  Egan  partially  succeeded 
in  his  'Tom  and  Jerry,>  a  novd  is  wfaicfa  the 
pictures  and  the  letterpress  are  held  in  even 
balance.  Dickens,  his  genius  woridng  silently 
and  perhaps  unconsciously,  won  a  complete 
triumph. 

To  begin  with.  Dickent  had  no  other  aim 
than  to  amuse  the  public  month  by  month. 
There  was  in  bis  mind  no  thou^t  of  a  novel 
with  a  plot  to  be  worked  out  to  a  Jo^pcal  con- 
clusion. The  first  number,  of  which  onlv 
400  copies  were  bound,  awakened  only 
moderate  interest  But  all  was  changed  witb 
the  introduction  of  Sam  Weller  in  the  fifth 
number;  and  by  the  time  the  fifteenth  num- 
ber was  reached,  the  printer  was  binding 
40,000  copies.  People  of  evei^  class  and 
every  age  bought  or  borrowed  Ptckwick.  *A11 
the  boys  and  girls,"  Miss  Mitford  wrote  of 
Dickens,  'talk  his  fun  —  the  boys  in  the  streets; 
and  yet  those  who  are  of  die  highest  taste  like 
it  the  most,'  _  Doctors  read  the  Wik  while  rid- 
ing from  patient  to  patient,  and  judacs  read  it 
while  Junes  were  deliberating.  The  fact  is, 
'Pickwick'  was  the  most  amusing  burlesque 
of  London  life  that  had  ever  been  written,  and 
it  has  not  since  been  equalled.  Its  author  was 
intimately  acquainted  with  all  the  scenes  and 
persons  that  he  described.  He  began  with  the 
House  of  Commons,  which  he  turned  into  the 
Pickwick  Qub,  with  pompous  speeches,  notsy 
debates  and  apologies  from  gentlemen  who 
wished  their  abusive  remarks  to  be  understood 
only  in  'a  Pickwickian  sense,"  that  is,  in  a 
Parliamentary  sense.  Then  he  passed  on  to 
the  law  and  the  courts  —  pettifoggers  who  take 
uj^  civil  suits  "on  spec,*  to  the  examination  of 


along,  he  drew  in  careless  abandon  character 
after  character,  running  back  and  forth  between 
the  gay  and  the  serious.  'Pickwick'  contains 
more  than  150  characters,  of  whom  two  stand 
out  conspicuously  among  Dickens's  greatest 
creations.  First  there  is  Pickwick  himself,  a 
humorous  compound  of  benevolence  and  sim- 
plicity, shrewdness  and  common  sense,  always 
a  gentleman,  despite  his  oddities  and  follies, 
with  a  dash  of  heroism  in  the  background.  And 
less  fantastic,  there  is  Sam  Weller  — the  em- 
bodiment of  all  that  is  delightful  in  the  London 
cockney.  From  the  moment  he  enters  the  novel 
until  the  end,  his  gaie^  pervades  the  whole  up 
to  the  climax  when  he  lakes  the  stand  for  his 
master  in  the  famous  case  of  Bardell  vs.  Pick- 
wick, and  turns  the  laughter  upon  the  defend- 
ant's counsel  Oddly  enough,  here  is  a  novel 
which  did  not  set  out  to  be  a  novel  b  Dickena's 
supreme  achievement  in  humor. 

WiLBtJX  L.  Cboss. 
PICO,  pelcO,  an  island  of  the  Azores  (q.v.) 
group;  it  is  25  miles  long  widi  an  area  of  ITS 
square  miles.  It  is  crossed  by  a  volcanic  ridge 
which  icnuinates  in  the  peak,  El  Pico,  7,613  feel 
in  height.  The  island  is  well  wooded  and 
fertile:  but  earth  had  to  be  brought  from  Payal 
to  cover  or  enrich  the  lava.  Now  the  slopes 
are  covered  with  vegetation,  espedally  vines. 
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and  the  island  exports  an  excellent  wine.  The 
diiei  town  is  Villa-di-LaBfuna.    Pop.  15,138. 

PICO  DELLA  MISANDOLA,  CHovamil, 
j6-van'n6  pfkS  del'lS  mS-ran'd6-la,  Count  ot 
Mirandola,  surnamed  the  "PhccniK,*  Italisn 
humatiisl :  b.  Mirandola,  24  Feb.  1463 :  <L  Flor- 
ence, 17  Nov.  1494.  He  undertook  the  course 
in  canon  taw  at  Bologoa.  but  repugnance  to  the 
study  and  an  iuclmation  to  t>hilosophical  and 
scientific  suljecis  led  him  to  visit  the  different 
parts  of  Italy  and  France  for  the  purpose  of 
obaerration  and  to  attend  the  lectxres  «f  the 
most  distinguished  profeasore.  In  1484  be  went 
to  Florence,  where  he  become  a  member  of  the 
Platonist  group  known  as  the  'Academy.*  In 
1486  he  proposed  900  tbcaes  on  M  subjects, 
which  he  declared  himself  ready_  to  defend,  ac~ 
cording  to  the  custom  of  ibe  time*,  in  public 
No  one  ventured  to  ap^iear  against  hun,  and  the 
envious  endeavored  to  imj^icale  him  in  a  charge 
of  heresy.  Innocent  VIII  forbade  the  reatUng 
of  the  propositions,  and  Pico  withdrew  to 
France.  He  was  absolved,  however,  from,  any 
suspicion  of  heresy  by  Alexander  Vl.  Havioc 
next  applied  himself  to  the  study  of  Biblical 
literature  he  published  the  fruits  in  'Heptaplus,' 
a  mystical  or  cabalistic  explanation  of  the  his- 
tory of  the  creation,  in  which  he  derives 
Plato's  doctrines  from  Moses.  Two  years  after 
he  publishes  a  treatise — 'De  Ente  et  Uno* — 
in  which  he  aimed  to  unite  the  opinions  of 
Plato  and  Aristotle.  He  was  wealthy  and  gave 
away  most  of  his  property  with  the  intention  of 
becoming  an  itinerant  preacher,  but  died  be- 
fore cartying  out  the  plan,  A  collection  of  bis 
works,  almost  all  in  Latin,  was  published  at 
Venice  in  1498.  He  is  introduced  as  one  of  the 
characters  in  Alfred  Austin's  drama,  'Savon- 
arola.' Consult  Dreydroff,  'Das  S^tem  des 
Johannes  Pico  von  Mirandola  tmd  Concordia' 
0858)  ;  Pater,  'Studies  in  the  Histoiy  of  the 
Renaissance'  (18^3)- 

PICO  DE  TSIDE.  pelto  di  ta'e-Oie.  See 
Tenebiffe,  Peak  of. 

PICOLINE,  in  chemistry,  a  base  CJI.N, 
isomeric  with  aniline  and  closely  related  to 
pyridine,  obtained  from  bone  oil^  coal-tar, 
naphtha,  etc.,  the  name  beins  denved  from 
Latii:,  pix.  pitch,  and  oleum,  oil  It  is  a  color- 
less, mobile,  very  pungently  odorous  liquid,  with 
an  alkaline  reaction  and  a  boiling  point  of 
I3S°  C.  One  variety;  is  very  corrosive,  with, 
■  ■  B  vapors;  it  quiets  the  excited  nerve  cen- 
used  as  a  hypodermic  injection. 


_  .  a  pupil  of  Vincent  and  his  early  L       ._ 

tion  was  won  by  his  large  picture  'Cupicf  and 
Psyche';  which  was  followed  b^  'Rapluiel  and 
La  Fornarina' :  and  an  'Evening  Landscape.' 
His  'Death  of  Sapohira,'  also  an  early  wort  is 
in  the  church  of  Saint  Severin  at  Paris.  'The 
French  government  purchased  for  the  Luxem- 
boure  Gallery  his  'Orestes  Sleeping  in  the  Arms 
of  Electra.*  He  painted  a  'Madonna'  tor  the 
cbtircfa  of  Loretlo  at  Paris,  and  in  the  Louvre 
iling  pictures,  *  Egypt  and 
'Fan  of  "  ■■        ■  " 


Greece,'  and  the  ' 


n  the 


church  of  Saint  Vincent  de  Paul  at  Paris 
the  Byzantine  style.  He,  however,  met  with 
muck  greater  success  as  a  teacher  of  painting 
than  as  a  painter. 


PICOT,  Georges,  zbinb  pC-kd,  French 
historian  and  jurist:  b.  Paris,  France,  24  Dec. 
1838;  d.  1909.  He  studied  law,  was  appointed  a 
jtidge  in  the  Seine  tribunal  in  1855,  and  in  1877 
accepted  a  post  in  the  Ministry  of  Justice.  He 
was  editor  of  Le  FarlemenI  and  in  1878  suc- 
ceeded Thiers  at  the  Academy  of  MonJ  and 
Political  Sciences,  where  he  became  p«rniai)ent 
secretary  In  1696.  Aibi^  his  piblicatiMks  are 
'Recherches  sur  la  Mlsc  en  Libertc  sans  Cau- 
tion'   (1863) ;  'Hisfoire  des.  Etats  Greneraux' 


PICPU8,  Society  or  Coagngfidem  of,  a 

religions  association  fouaded  in  Paris,  1605,  by 
Pierre  Condrin,  priest.  '  Tiie  associates  were  to' 
devote  themsdvea,  as  a  protcit  against  the  pre- 
vailing unbelief,  to  die  perpetual  adoration  of 
the  Blessed  Sacranesit;  tk^  were  also  to  pro- 
pare  can^dates  for  the  piiestfaood  and  Eor  serv- 
ice in  the  foregia  missioMs.  The  mother  house 
was  the  convoitlial  building  of  the  original 
oongregatioa  of  Fi<»us,  a.  Franciscan  fraternity. 
Th^  had  charge  of  saninartes  in  variotis  (tart* 
of  France.  In  1825  tber  sent  six  of  their  priesu 
to  the  mission  in  the  Isles  of  the  Pacific,  and 
those  islands  have  ever  since  been  the  field  of 
their  missionary  labors.  They  bavc  two  houses 
in  the  United  States,  at  Olema,  Cel,  and  Fair- 
haven,  Mass. 

PICQUART,  Oeor^es,  zhSrzh  pi-kir, 
French  soldier,  prominent  m  'the  Dreyfus  case* ; 
b.  Strassburg.  6  Sept.  1854;  d.  19  Jan.  1914.  He 
entered  Saint  Cyr  in  1872^  and,  after  two  years 
there,  spent  two  more  in  the  Ecole  d'Etat- 
major,  from  which  he  was  graduated  in  1876 
With  the  second  rank  in  his  class.  From  the 
General  Staff  School  he  entered  die  infantry; 
became  captain  in  1680  and  major  in  1888  upon 
his  retom  to  France  front  throe  years  in 
Tonkin;  in  1890-93  was  professor  at  the  Su- 
perior Military  Sdiool;  was  promoted  Heu- 
tenant-colonel  in  1696;  and  in  the  year  before 
became  head  of  the  Department  of  Information: 
In  May  1896  he  obtained  possession  of  a  tele- 
gram card,  the  famous  pelil  bleu,  addressed  to 
Esterhaiy,  which  prompted  him  to  inquire  into 
diat  officer's  record  and  way  of  life.  The  result 
was  that  he  found  Esterhazy's  writii^  was 
clearly  that  of  the  famous  bordereau;  it  waS' 
identified  as  such  by  Bertillon  of  the  Paris 
police  and  by  Dn  Pa^  de  Oam.  His  investiga- 
tions were  soon  interfered  with  by  his  supe- 
riors; he  was  disgraced  and  sent  to  Tunis  16 
Nov.  1896,  the  Department  of  Intelligence  being 
entrusted  to  Colonel  Henry,  who  concealed  the 
truth  so  far  as  he  could  and  later  committed 
snicide,  when  his  dishonesty  had  been  disclosed. 
Picquart  apparently  had  been  sent  to  Tunis  in 
the  hope  that  he  wonld  be  killed  in  battle.  This 
not  happening,  in  May  1897  he  was  accused  of 
foi^ng  the  petit  hint,  which  had  roused  sus- 
picion against  Esterhazy.  His  bold  action  in 
repelling  this  charge  hastened  the  revision  of 
the  case.  He  was  retired  from  the  army^  Feb- 
ruary 1898,  having  been  arrested  by  the  military 
authorities  a  month  before.  On  14  July  he  was 
again  imprisoned  in  a  civil  prison ;  and  20  Sep- 
tember was  charged  with  forgery  and  with  tam- 
pering with  the  Esterhazy  telegram  card.  After 
a  long  imprisoment  in  the  Cherche-Midi  he  was 
released  and  was  die  most  prominent  witness 
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in  the  Rennes  trial  of  1S99.  At  the  retrial  of 
the  case  19  June-I2  July  1906,  he  wns  acquitted 
of  all  charges,  subsequcntlypronioted  brigadier- 
general  and  in  October  1906  became  Minister 
of  War  in  the  cabinet  of  U.  Clemenceau,  where 
he  remained  until  L909.    Sec  DsEyrus. 

PICQUKT.    See  Pibukt. 

PICKATK.    See  Piwc  Aero. 

PICRIC  ACID,  or  TRINITKOPHBNOL, 
C,H,OH(NO.)i(l,  2,  4,  6),  was  discovered  by 
Woulfe  in  1771.  It  is  formed  by  the  action  of 
nitric  acid  on  indieo,  wood,  silk,  leather,  aloes, 
resins,  and  many  denvatives  of  Denzene.  On  a 
commercial  scale  picric  acid  is  manufactured 
from  [dieiiol  by  first  treating  it  with  suli&uric 
acid.  Tbe  sulphonic  acid  produced  in  this  way 
is  diluted  with  water  to  30"  Be.  and  heated 
with  steam.  Phenol  para- sulphonic  acid  is  pro- 
duced  under  these  conditions  which  yields  picric 
acid  when  it  is  nitrated  with  about  3.5  titneE 
its  weight  of  nitric  acid  of  40°  Be.  The  crys- 
tals obtained  on  cooling  the  reaction  mixture 
are  washed,  and  further  purified  try  recrystalti- 
zation  from  hot  water.  A  product  of  high 
purity  may  be  obtained  by  converting  the  com- 
pound into  the  sodium  salt  and  reprecipitating 
It  with  excess  of  hydrochloric  acid.  Very  pure 
picric  acid  has  been  obtained  directly  by  the 
nitration  and  subsequent  hydrolysis  of  chloro- 
benzene,  the  reagents  used  bein^  crude  sodium 
nitrate  and  commercial  sulphuric  acid  Picric 
acid  may  also  be  prepared  by  the  oxidation  of 
trinitrobenzene,  or,  the  nitrauon  of  diaiobcn- 
zene  sulphonic  acid. 

Picric  acid  is  a  yellow,  ctystalUne  sub- 
stance with  a  melting  point  of  122.5°  C.  With 
many  metals  it  forms  salts  which  are  highly 
explosive.  It  is  not  very  soluble  in  cold  water, 
but  will  readily  dissolve  in  alcohol,  ether,  ben- 
zene and  other  solvents.  Solutions  of  picric 
acid,  especially  those  of  its  alkaline  salts,  show 
an  intense  yellow  coloration.  Picric  acid  is  a 
violent  explosive  hut  does  not  readily  explode 
on  mere  heating.  Under  ordinary  conditions 
the  application  of  heat  may  either  cause  rapid 
combustion^  or  sublimation  with  the  liberation 
of  yellow,  irritating  vapors.  The  acid  will  ex- 
plode witn  violence  when  dropped  upon  a  red- 
hot  plate.  Disastrous  explosions  in  picric  acid 
factories  are  on  record.  These  have  in  all 
probability  been  caused  by  metallic  picrates 
present  as  impurities  in  the  acid,  or,  by  the 
combustion  of  picric  acid  dust  produced  during 
the  grinding  of  the  dry  compound.  The  acid 
can  l>e  handled  with  perfect  safety,  and  can 
even  be  transported  as  an  ordinary  chemical 
when  it  contains  20  per  cent  of  water. 

Picric  acid  is  extensively  employed  as  a 
powerful  explosive.  Melinite,  Lyddite,  Shiino- 
site.  Emmensite,  etc,  are  mixtures  of  the  acid 
with  small  quantities  of  ^;un-cotton.  C^  ac- 
count of  their  great  sensitiveness  metalUc  pic- 
rates are  sometimes  mixed  with  chlorates 


silk  and  wool.    In  an  acid  bath  it  imparts  

intense  yellow  color  to  these  fibres.  Although 
the  acid  is  not  used  as  a  dye  at  the  present 
time,  it  is  sometimes  mixed  with  other  dyes  for 
the  production  of  shades  of  scarlet,  green  or 
yellow.  In  the  laboratory  picric  acid  is  a  valu- 
able reagent  since  it  forms  well  crystallized  and 
difficultly  soluble  cotnpounds  with  a  number  of 


organic  bases.  Picric  add  has  also  been  used 
by  brewers  for  tbe  purpose  of  imparting  bit- 
terness to  beer.  In  large  doses  the  acid  benaves 
as  a  poison,  causing  purging,  vomiting  ajid  col- 
lapse, although  small  quantities  have  been  em- 
ployed with  success  in  the  treatment  of  eczema, 
erysi^las  and  in  diseases  of  the  skin  and  hair. 
Solutions  of  varying  strengths  have  also  been 
highly  recommendea  in  the  treatment  of  burns. 
V.  S.  BabasiniaNj 
Profeiior  of  Lehigh  University. 

PICROHSRITE,  a  monoclinic  mineral 
occurring  as  crystals  and  crystalline  incrusta- 
dons,  a  compound  of  hydrous  sulphate  of 
magnesium  and  potassium.  It  is  found  in  the 
crater  of  Vesuvius  and  also  in  the  salt  mines  of 
SUssfurt. 

PICROTOXIN,  a  poison,  CHmOk  (or 
possibly  CiHmOi),  extract  from  the  Indian 
berry,  the  fruit  of  the  East  Indian  Anamirta 
eocmhu  or  panict^ata,  by  treating  with  hot  ■ 
alcohol  the  powdered  seed.  The  alcohol  is  dis- 
tilled, the  residue  boiled  with  water  to  which 
the  acetate  of  lead  has  been  added  and  the  solu- 
tion then  evaporated.  The  crystals,  white  or 
transparent  pnsms  or  rays  grouped  in  star-tike 
forms,  are  very  bitter  to  the  taste,  are  odorless, 
inalterable  in  tbe  air,  insoluble  in  the  essential 
oils,  but  soluble  in  cold  water  (ISO  times  its 
bulk),  boiling  water  (25  volumes),  alcohol 
(3  voliunes),  or  ether  (2J^  volumes;,  and  are 
one  of  the  most  violent  convulsive  poisons 
known,  closely  resembling  strychnine  in  their 
action.  The  poison  brings  death  by  asphyxia- 
tion after  severe  convulsion  and  is  bulbo- 
medullary  and  not  cerebral  in  its  action.  Mor- 
phine and  chloral  hydrate  are  tbe  antidotes,  but 
neither  seems  to  have  antidolic  force  if  the 
original  dose  is  much  above  the  mortal  mini- 
mum. In  therepeutics  picrotoxin  is  practically 
unused,  though  it  is  claimed  to  be  valuable  in 
epilepsy,  chorea,  chronic  constipation,  etc. 

PICTET,  pik-ta,  or  pe-U.  Adolphe,  Swiss 
scholar  and  linguist:  b.  Geneva,  11  Sept  1799; 
d,  thert  20  Dec.  1875.  He  studied  in  Paris, 
Scotland  and  Germany;  in  1838  became  profes- 
sor of  esthetics  and  philology  in  the  University 
of  Geneva;  and  wrote  'Du  Beau  dans  la  Nature, 
I'Art.  et  la  Po6sie>  (1856),  "Les  Origines  indo- 
eurc^6ennes>  (1859-63),  and  on  the  rdation  of 
Celtic  to  Sanskrit.  He  invented  a  percussion 
howitzer  shell  used  by  the  Austrian  army. 

PICTET,  Raoul,  Swiss  physicist:  b.  Ge- 
neva, June  1842,  He  was  professor  in  Geneva 
for  a  time,  but  removed  to  Berlin.  In  1877  he 
liquefied  oxygen,  lutrogen  and  hydrogen ;  pub- 
lished a  memoir  on  that  subject  in  1878;  and 
also  wrote  'Synthese  de  la  Chaleur'  (1879), 
'Nouvelles  Machines  frigorifiques'  (188S),  'Le 
Mate  rial  is  me  et  le  Spiritualisme  par  la  Physique 
expirimentale*  (1896),  'L'Acetylene'  (Iffit), 
and  other  important  monographs,  on  low  tem- 
peratures  and   hquefaction  of  gases. 

PICTON,  pSc'ton,  SiK  Thomaa,  EngUsh 
military    oSicer :    b.    Poyston,    Pembroke^re, 


at  Gibraltar,  and  in  1794  went  to  the  West  In- 
dies, where  he  distinguished  himsdf  at  Saint 
Luda,  Saint  Vincent,  Martinique  and  Trinidad, 
and  in  1797  was  appointed  governor-general 
of  the  last-named  island.     In  ISOl  he  became 
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its  dvil  governor  and  was  promoted  brigadier- 
geneial.  He  served  in  the  Peninsular  War 
under  Wellington,  received  rank  as  lieutenant- 
Bcnera]  in  1813,  was  engaged  with  Ney  at 
Quaire  Bras  in  1815  and  was  killed  while  lead- 
ing a  charge  at  Waterloo. 

PICTON.  Canada,  town  in  Prince  Edward 
County,  province  o£  Ontario,  on  an  arm  of  tlie 
Bay  of  Quinte,  about  36  miles  southwest  of 
Kingston,  ll  has  steamboat  connection  with 
the  larger  cities  of  the  Dominion.    Pop.  3,564. 

PICTONES,  pik'tdn-M,  or  PICT  AVI 
(Pictdnetj  Piciavi),  the  anaent  inhabitants  of 
a  region  in  Aquitanian  Gaul,  the  French  prov- 
ince of  Poitou,  which  is  now  for  the  most 
part  comprised  in  the  Department  of  Vienne; 
the  chief  town  of  the  Fictones  was  Pictava, 
modern  Poitiers;  before  the  Roman  conquest 
of  Aqtiitania  its  name  was,  as  rendered  by  the 
Latins,  Limonum. 

PICTOR.    See  Equulevs. 

PICTORIAL  COMPOSITION.  See  Akt 
Dkawimg. 

PICTORIAL  RSPRESBNTATIOK.  See 
Akt  Drawing. 

PICTOU,  pik'too',  Canada,  a  port  of  entry 
and  camtal  of  a  county  of  the  same  name, 
Nova  Scotia,  85  miles  northeast  of  Halifax, 
on  a  branch  line  of  the  Intercolonial  Railway. 
The  town  was  settled  in  1763  and  occupies  tie 
site  of  an  Indian  village.  Pictou  Academy,  or- 
ganized in  1818,  is  its  chief  institution.  There 
is  a  fiourishing  motor  boat  industry.  The 
harbor  is  safe  and  commodious  and  an  active 
export  trade  is  carried  on  in  the  coal  and  build- 
ing stone  of  neighboring  mines  and  quarries, 
in  uricultural  produce  and  fish.  Pictou 
Island  lies  about  six  miles  outside  the  harbor. 
Pop.  (estimated)  3,179. 

PICTS.    See  ScoiuiitD. 

PICTURED  SOCKS,  in  bTichigan,  sand- 
stone cliffs  about  30O  feet  in  height,  extending 
along  the  coast  of  Alger  Connty,  on  the  souin 
shore  oi  Lake  Stiperior,  about  43  miles  east  of 
Uarquette.  They  are  varied  in  color  and  form, 
quaint  designs  have  been  carved  upon  them  by 
uie  elements  and  a  number  of  waterfalls  still 
continue  the  woric  of  diange.  The  cliffs  are 
about  five  miles  long.  Lon^ellow,  in  his  In^' 
dian  tale  of  Hiawatha,  locates  the  wigwam  of 
Nokomis  at  Uunising  Harbor,  among  the  Pic- 
tured Rocks. 

PICTURES  OF  TRAVEL  (Reisebilder). 
ihe  most  famous  of  the  prose  works  of  Hein- 
ridi  Heine.  It  was  published  in  four  parts, 
1826-31,  and  the  appearance  of  the  first  book 
of  these  sketches  marked  an  epoch  in  the  de-. 
velopmeni  of  German  literature.  It  was  read 
with  avidity  by  the  public  and  so  strong  was 
its  influence  that  it  ^ve  the  first  serious  check 
to  3  prevailing  tendency  in  the  world  of  let- 
ters —  the  romantic  tendency.  The  power  of 
the  Romantic  School  was  broken  by  the  vivid 
realism  of  Heme's  "Hartz  Journey.*  The  keen 
observation  of  the  great  lyrist  and  satirist,  his 
brilliant  searching  criticisms  of  men  and  insti- 
tutions, his  stinging  sarcasms  poured  out  on 
existing  conditions,  were  entirely  opposed  to 
the  spirit  of.  Romanticism,  and  its  author  at- 
tained at  once  to  almost  as  widespread  a  rec- 
oguition  as  he  was  ever  to  reach  among  his 


coimtrymen.  The  brilliancy  and  bitterness,  the 
sweetness  and  the  mockery,  of  his  strange  na- 
ture, are  all  brought  into  play  in  this,  his  first 
prose  work  of   sigtiificance. 

PICUDA,  a  fish.    See  BAntAcimA. 

PICUL,  a  Chinese  wei^t  of  about  140 
pounds;  the  same  as  tan.  It  is  divided  into  100 
catties,  or  1,600  tfiels.    Also  spelled  pecul  and. 

PICUS,  prkijs  (Lat,  the  woodpecker),  in 
the  most  ancient  mythology  of  the  Sabines,  Lat- 
ins and  Etrurians,  the  sacred  bird  of  the  god  of 
the  upper  atmosphere,  of  the  land  and  agricul- 
mrc,  sender'  of  rain,  giver  of  fertility.  This 
god  was  Mars,  Mavors  or  Marspiter  (Mart 
pattr,  father  Mars),  who  afterward  was  sup- 
planted by  the  more  than  half.Grecian  god  Jupi- 
ter (father  Jove),  while  Mars  or  Mavors  was 
assimilated  to  the  Grecian  god  of  war.  Ares. 
The  l^tin  god  Mavors  gave  oracles  by  means 
of  the  noises  made  by  the  woodpecker  tapping 
on  the  trees.  In  the  confusion  of  the  diverse 
mythologies,  Sabine,  Roman,  Latin,  EtruriaiK 
[he  woodpecker,  Picus  became  a  form  of  the 
god  himself,  or  son  of  the  god  and  a  famous 
Hero,  king  of  Latium,  and  father  of  Faiinus. 

PIDAL,  pe-dal,  Ramfin  Mcnjdez,  Spanish 
philologist,  critic  and  educationalist :  b.  Coniha, 
13  March  1869.  Educated  at  the  universitips  ni 
Madrid  and  Toulouse  he  became  profes 


tcry  of  the  French  tongue  and  his  ( 
writings  soon  won  for  hiro  an  international 
reputation  and  he  was  invited  to  lecture  in  the 
universities  of  various  foreign  countries,  prin- 
dpaliy  dtbse  of  Soudi  America.  He  has  also 
irlven  courses  of  lectures  in  Johns  Hopkins 
University  (1909),  the  Tumbull  lectures;  arid 
in  most  of  the  universities  of  S;^in.  He  also' 
delivered  the  Hispanic  Society  lectures  at 
Columbia  University  in  1909.  Thus  he  came  to 
be  recognised  as  one  of  the  foremost  and  most 
progressive  educationalists  in  Spain.  Shortly 
after  the  formation  of  the  Junta  para  Amph- 
aci6n  de  Estudios  (a  board  created  in  1907 
for  the  extension  and  improvement  of  uni- 
versity studies  throu^iout  Spain),  he  became 
a  member  of  the  organization  and  director  of 
its  summer  session ;  and  in  1913  Counselor  of 
PabUc  ItiHniction.  in  Spain.  His  services  in 
these  and  other  educational  and  literary  capac- 
ities gained  for  him  memberahip  in  practically 
all  the  noted  literary  or^nizations  of  his  native 
country,  among  them  bane  the  Royal  Academy 
of  History,  Madrid,  and  me  Academia  Real  de 
la  Lengua;  and  also  of  die  Hispanic  Society 
of  America.  The  Academia  Real  de  la  Lengua 
crowned  his  'Gramitica  y  vocabulareo  de  poema 
del  (^d,>  and  the  same  honor  was  extended  to 
his  'Leyenda  de  Los  infantes  de  Lara'  bv  tbe 
Royal  Academy  of  History,  In  the  field  of 
Spanish  philology  he  occupies  a  distinguished 
pUce  which  may  be  said  to  make  him  a  noted 
specialist  in  hit  line  of  work.  Among  his 
published  works  are  'L'Epop^c  castillane  k 
travers  la  litt£rature  espagnolc>  (his  Turnbull 
lectures,  1910);  'EI  Romance ro  espaiioP  (His- 
panic Society  Lectures  at  Columbia)  ;  'Gra- 
matica  Historica  Espafiola';  <Le)^nd3  de  abad 
Don  Juan  de  Montcmayor' ;  'Primera  cr6nica 
general*;  'Cantor  dc  mio  Cid*  (3  vols.,  19(8- 
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11) ;  'Cancionero  de  romances  impreso  en 
Amberes  sin  Ano'  <1914). 

PIDAVRO.     See  Epidaubos. 

PIDDIG,  vi-dig',  PhiKppinei,  pneblo, 
M»viiice  of  Ilocos  Norte,  Luion ;  on  the  Guisi 
River,  near  its  junction  with  the  P^^&n;  nine 
miles  east  of  Laoag,  the  provincial  capital.  It 
is  connected  with  Laoag  and  other  towns  by 
wagon  road.     Pop.  10,850. 

PIDDOCK,  the  British  name  for  certain 
edible  species  of  moHiisks  of  the  genm  Pholas. 
See  Date-shell. 

PIDGIN,  plj'in,  Cbvlea  Felton,  American 
statistician  and  novelist;  b.  Roxbury,  Mass.,  1 
Nov.  1844.  He  was  in  mercantile  employment 
in  Qoiton  1863-73,  becoming  in  the  latter  year 
dbief  clerk  of  the  Massa^usettq  bureau  of 
statistics  of  labor.  He  has  invented  several 
maciuues  for  the  mechanical  tab  illation  of  sta- 
tistica,  among  them  the  electiic  adding  and 
multiplyiag  machine,  addition  register  and  type- 
writer tabulator.     He  has   published    'Practi- 


dosia'  (1907)  ;  'Labor,  or  the  Money  God' 
(1908)  ;  'Further  Adventures  of  Quincy  Adams 
Sawyer'  (1909)  ;  'Chronicles  of  Quincy  Adams 
Sawyer.  Detective'  and  'The  Hoilse  of  Shame' 
(1912);  'The  Couriin"'  (a  conuc  opera,  1913). 
He  has  also  composed  several  musical  works, 
among  them  'Cambyses,'  a  grand  opera,  and 
'Peclts  Bad  Boy,'  a  musical  comedy.  He  is 
also  the  author  of  some  35  songs. 

PIDGIN,  or  PIGEON,  BNGUSH,  a 
form  of  'business  English" ;  a  conglomeration 
of  English  and  Portuguese  words  wrapped  in 
a  Chinese  idiom,  used  by  English  and  American 
residents  in  China  in  their  intercourse  -with  the 
natives.  It  accommodates  the  Chinese  inability 
to  sound  the  r,  which  is  always  /,  and  it  adds 
the  long  ?  or  ee  (double  e)  after 


pidgin  Engliab  has  drifted  into  American  use 
as  *cbow'Chow,*  meaniiu[  food,  or  as  a  verb, 
to  eat;  and  "savey,*  which  is  accepted  slang  for 

PJBD    (;>Td)    PIPBR    OP    HAMBLIN, 

The,  accordmg  to  a  legend  a  magician  who 
promised  to  rid  the  town  of  Hamlin  from  rats 
for  a  stipulated  sum  of  money.  He  performed 
his  task  by  playing  on  his  pipe  as  he  walked  to 
the  river  and  the  rats,  following  the  music, 
were  consequently  drowned.  On  the  dtirens 
then  refusing  to  pay  the  money  the  piper  took 
no  his  pipe  once  more  and  led  the  way  out 
Of  the  town  followed  by  130  children.  On  ar- 
riving at  a  hill  known  as  the  Koppenberg  they 
all  entered  the  hill  and  vanished  from  sight. 
In  the  Hamelin  Rathaus  the  event  is  recorded 
and   it    was    long   supposed   to   be   historical. 


PIEDMONT,  pfd'mAnt  (Italian,  Piemonte, 
•Country  at  the  Foot  of  the  Mountains"),  Italy, 
a  compartment  including  the  provinces  of  Cuneo, 
Alessandria,  Novara  and  Torino.  It  is  sepa- 
rated from  France  and  Switzerland  by  the  Alps. 
It  was  a  part  of  France  from  1797  to  1814,  and 


was  at  one  time  the  chief  part  of  the  kingdom 
of  Sardinia  (qv.).  In  1911  there  were  26,332 
industrial  estabKshments  in  the  territory,  giving 
employment  to  342,354  people.  Silk  culture  is 
a  flourishing  industry.  Parmiiig  is  carried  on 
mainly  on  ^ares,  the  tenant  dividing  with  the 
prc^netbr.  The  am  is  11,331  sqfeUt  tniles; 
pop,  3,508,626l    See  Italy. 

PIEDMONT.  Batde  of.  After  the  battle 
of  New  Market  (qv.),  IS  May  1864.  General 
Sigel  was  relieved,  and  21  May  General  Hunter 
was  asrigned  to  the  command  of  the  Union 
forces  in  the  Shenandoah  Valley,  The  com- 
mand in  die  field  consisted  of  G«i.  J.  C.  Sulli- 
van's division  of  infantry,  two  brigades,  under 
Colonels  Moor  and  Thoborn;  CJen,  J.  Stahel's 
division  of  cavalrr,  two  brigades,  under  Colonels 
Tibbits  and  Wynkoop,  and  five  batteries  of  ar- 
tillery. With  this  force  of  8,500  men  and  21  guns. 
Hunter  broke  camp  on  Cedar  Creek  on  the  26A 
to  tnove  on  Staunton  and  Lynchbutg,  mardied 
to  Woodstodt  and  thencr  lo  Harzinpfafrg, 
where  2  June,  he  learned  that  (renerat 
ImboMo  was  M  Mount  Crawford,  eight  nules 
distant,  barring  the' direct  road  to  Staunton.  He 
avoided  Imboaen  by  passing  his  dgbt  by  way 
of  Port  Republic.  From  his  camp  one-  mile 
south  of  Port  Republic  he  advanced  early  on 
the  morning  of  the  5th  on  die  Staunton  road, 
met  the  Confederate  cavalry  at  6  a.m.,  and 
drove  them  after  a  sharp  skirmish,  with  a  loss 
of  75  men  killed,  wounded  and  missing.  A( 
Piedmont,  seven  miles  southwest  of  Port  Re- 
public, Himter  found  Gen,  W.  E.  Jones  with 
a  Confederate  force  of  6,000  men  and  12  gnna, 
strongly  posted,  his  left  resting  on  Middle  River, 
a  tributary  of  the  Shenandoah.  Line  was  formed ; 
Moor's  brigade  on  the  right;  Thobum's  on 
the  left;  Wynkoop's  cavalry  massed  in  rear  of 
Moor.  Hunter's  artillery  opened  at  9  a.m.,  and 
after  a  fire  of  less  than  two  hours  Moor  at- 
tacked the  Confederate  left  and  drove  ^he  first 
line  back  on  the  second,  which  was  on  a  curving 
ridf;e  of  heavily  wooded  hills,  and  on  reaching 
which  Moor  was  checked  and  fell  back  widi 
some  loss,  the  Confederates  following,  but  soon 
checked  in  turn  by  Moor,  aided  by  the  cross- 
fire of  three  hatCenes.  Meanwhile  'rhobum  had 
crossed  a  ravine  to  gain  the  Confederate  right 
flank.  Securing  an  advantageous  position^  he 
made  a  charge  on  the  woods  and  heights;  there 
was  a  fierce  strug^e,  in  which  bayonets  and 
clubbed  muskets  were  used  on  both  sides-  Moor 
and  Wynkoop  cO70perated  in  the  attack;  and 
the  Confederates  abandoned  their  position  in 
great  disorder,  leaving  Genera]  Jones  dead  on 
the  field,  with  more  than  1,000  prisoners  in- 
cluding 60  officers.  In  Idlled  and  wounded  the 
Confederate  loss  was  about  600,  The  next  day 
Hunter  captured  400  sick  and  wounded,  "Three 
guns,  several  battle-ftags.  and  a  large  number 
of  small  arms  were  captured.  Hunter's  loss 
was  420  killed  and  wounded.  General  Vaughn, 
who  succeeded  Jones  in  command,  fled  with  not 
over  3,000  effective  men  to  Waynesboro,  and 
abandoned  Staunton,  Hunter  matched  to 
Staunton  on  the  6th,  where  he  was  joined  on 
the  8th  by  Generals  Crook  and  Averell,  who 
had  marched  from  West  Ver^nia,  with  10,000 
men,  raising  his  force  to  18,(530  men.  with  30 
guns.  He  destroyed  much  public  property  in 
Staunton,  broke  the  railroad  several  miles  east 
and  west  of  it,  and  on  the  morning  of  the  lOA 
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indoali  Valley  in  1864* ;  The  CetitaryCoint>am>'5 
'Battles  Bad  Leaders  of  tbe  QtII  War>  (Vol. 
IV). 

PIEDMONT  ALLUVIAL  PLAINS.  See 
Alluvial  Fans. 

PIEDMONT  PLAIN,  the  name  given  to 
that  part  of  the  Atlantic  coastal  plain,  in  the 
United  States,  which  lies  between  the  Appa- 
lachian highland  and  the  coastal  plain  proper. 
This  plain  i»  well  defined  in  the  Southern  States, 
but  not  so  distinct  in  New  En^and-  It  is  near- 
est to  the  ocean  in  New  York;  in  North"  Caro- 
lina it  is  about  300  miles  wide.  It  is  crossed 
by  deep  river  valleys,  and  is  seamed  with  rug- 
ged gorges,  and  water  beds.  The  rock  is  harder 
and  older  than  in  the  coastal  plain  proper,  be- 
longing chiefly  to  the  Pre-Cambrian.  "nie  ''fall 
line,"  or  escarpment  over  which  the  Atlantic 
rivers  fall  and  form. cascades  and  rapids,  marks 
the  change  from  the  hard  rocks  of  the  Pied- 
mont to  the  softer  rode  formations  of  the 
Coastal  Plain. 


PIEGAN  (pe'g^n)  INDIANS,  an  Amer- 
ican tribe  of  the  Algonauin  family.  Some  2,000 
of  ihem  reside  on  the  Blackfoot  Reservation  in 
northern  Montana.  They  are  members  of  the 
Siksika  confederacy,  being  associated  with  the. 
Siksikas,  Bloods  and  other  iribes._  They  are  a 
very  peaceable  people  md  crime  is  almost  un- 
known among  thenL 

PIBHL,  pel,  Karl,  Swedish  Egyptologist: 
b.  Stockholm.  30  Mardi  1853;  d.  1904.  He  was 
educated  at  Upiala,  where  he  became  doccnt  of 
Egyptian  languages  in  1833,  and  in  1893  pro- 
fessor upon  a  special  grant  by  the  Riksdag.  He 
published  'Inscriptions  hifroglyphiques*  (1884- 
99),  'Petites  Etudes  egyptologiques*  (1831), 
'Dictionnaire  du  Papyms  Harris  Nr.  1'  (1882), 
and  many  contributions  to  archxological  period- 
icals. In  1896  he  becaroe  editor  of  Le  Sphiiuc, 
an  Egyptological  iouniAl. 

PIBNG-AN.    See  Ping- Yang. 

PIBNO  (ItaL,  meaning  full),  a  term  often 
used  in  music  as  equivalent  to  tulti,  grande  or 
gresti,  to  signify  employment  of  all  tne  instru- 
ments of  an  orchestra;  sometimes  it  is  used 
with  coro,  as  pieno  coro,  full  chorus. 

PIEPBR,  Franz  Aoguat  Otto,  Aiiierican 
Uitheran  theologian:  b.  Carwitx,  Ponurania, 
(rtrmany,  27  June  1852.  Cbming  to  the  United 
States,  he  was  graduated  from  Northwestern 
University,  Watertown,  WiSy  in  1872,  and  from 
(xincorcba  Seminary  in  1875.  He  held  a  Lu- 
theran pastorate  at  Manitowoc,  Wis.,  1875-78, 
wai  professor  of  theology  at  Concordia  Sem- 
Inaty  1878-87,  and  president  of  the  latter  insti- 
tution since  me  year  last  named.  Among  his 
vrany  publisbed  works  are  'Lehre  von  der 
Recbtfcrdgong'  (1889):  <Wie  studiert  man 
Theolope?'  0898);  <Lage  der  Kirche  am 
Anfang  des  20  Jahrhunderts>  ^1901);  'Die 
Grundaiffereni'  (1904) ;  'Conversion  and  Elec- 
tion' <1913). 


ii^'there.  It  is  also  called  the  Court  of  DuSty 
Fofat,  which  has  the  same  meaning  as  pie- 
powder (a  corruption  of  the  French  pUd  poitr 
drettx),  and  probably  got  its  oame  from  the 
fact  of  its  being,  chiefly  resorted  to  by  peddlers 
and  i^yfanng  persons,  to  whom  the  name  of 
pUdi  piUdrtaux  was  given  in  Old  Frendi. 

PIES,  Arthur  Stsnwood,  American  novel- 
ist: b.  Pittsburgh,  21  April  1874.  He  was  grad- 
uated from  Harvard  in  1895,  and  has  been  an 
aaristant  editor  of  the  Youth's  Companion  from 
189S.  He  has  pubHshed  'The  Pedagogues* 
(1899);  'The  Sentinjentalists'  (1901);  'The 
Triumph'  (1903);  'Boys  of  Saint  Timothy's* 
(1904) ;  'The  Ancient  Grudge'  (1905) ;  'Hard- 
ing of  Saint  Timothy's'  (1906)  ;  'The  Vomig 
Mr  Heart'  (190?);  'The  New  Boy'  (1908); 
'The  Crashaw  Brothers'  (1910) ;  <The  Jester 
of  Saint  Timothy's'  (1911);  'The  Story  of- 
Harvard'  (1913);  'The  Women  We  Marry' 
(1914);   'Grannis  of  the  Fifth'   (1914). 

PIER,  {ft  engineering,  a  structure  extending 
out  from  file  land  into  the  water,  adapted  to 
form  a  landing  place  for  passengers  or  mer- 
chandise from  ships  which  float  in  the  deep 
water  alongside  the  pier  or  wharf;  a  mole  or 
jetty.  Many  large  and  commodious  piers  have 
been  built  at  watering  places  to  receive  incom- 
ing visitors  and  these  are  often  fitted  up  with  ' 
booths,  bandrooms,  dancing  pavilions,  etc.  They - 
att  variously  constructed.  Some  are  founded 
on  piles,  with  cross  timbers,  braces  and  sheath- 
ing- floor  timbers  affording  a  road  for  the' 
tranic.  The  wooden  structure  is  sometimes 
filled  up  with  stone,  like  a  dike;  at  other  times 
it  is  of  the  nature  of  trestle  work.  Tht  name  is 
extended  to  any  plain  single  mass  of  masonry 
supporting  a  large  structure,  as  a  bridge  pier, 
foundation  pier.  A  section  of  a  brick  or  stone 
wall  between  windows  is  also  termed  a  pier, 
whence  comes  the  term  pier-glass,  for  a  long 
mirror  suited  to  such  a  position.  See  Foundat 
TioNs;  Dock;  Mole;  Wharf. 

PIERCE,  pers,  Franklin,  14th  President  of 
the  United  States  (1853-57):  b.  Hillsboro. 
N.  H.,  23  Nov.  1804;  d.  ConCord,  N.  H.,  8  Oct. 
1869.  His  father,  Benjamin  Pierce  (1757-1839), 
served  in  the  Rcvtrfutionary  War,  was  member 
of  the  State  legislature  1789-1801,  and  from  1803 
to  1809.  He  was  a  Democrat  in  politics,  an 
active  public-spirited  man,  and  governor  of 
New  Hampshire  from  1827  to  1829.  His  son, 
therefore,  was  brought  up  in  an  atmosphere  of- 
public  service.  Franklin  Pierce  was  educated 
at  various  academies,  Hancock,  Francestown 
and  Phillips  Exeter,  entered  Bowdoin  College,' 
Maine,  1820,  and  had  as  classmates  Longfellow 
and  Hawthorne.  He  graduated  third  in  his 
class  in  1824  and  studied  law  for  the  next 
three  years,  first  with  Levi  Woodbury  at  Ports- 
mouth, then  at  the  law  school  of  Judge  Howe 
at  Northampton,  Mass.,  and  finally  with  Judgv 
Edmund  Parker  at  Amherst,  N.  H.  He  waS' 
admitted  to  the  bar  in  1827  and  entered  politics 
almost  immediately  as  a  Democrat.  In  1829  he- 
was  elected  as  a  representative  to  the  State 
legislature,  and  in  1832  was  made  speaker.  In 
1833  he  entered  Con^rress.  became  a  close  friend 
of  Jackson  and  sustained  him  in  important  con- 
tests. His  career  in  the  House  of  Representa- 
tives during  the  next  four  years  wa«  unevent- 
ful, because  most  of  his  work  was  dooe  in  the 
committee- room.     He   rarely  made  a  speedii 
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and  tben  not  on  the  most  important  qnestioiu. 
He  spoke  27  Feb.  1834,  against  the  bill  on  the 
subject  of  Revolutionary  claims,  on  the  ground 
of  ccanomy  and  justice;  and  on  30  June  1836 
against  the  bill  making;  appropriations  for  the 
United  Stales  Military  Academy,  on  the  ^otmd 
that  It  was  legislation  conferring  *exdnstve  and 
gratuitous  pnvileges.*  He  approved  of  Jack- 
sMi's  veto  of  the  Maysvitle  road  bill,  and  in 
general  was  a  believer  in  a  strict  construction 
of  the  Constitution.  In  December  1835  he 
spoke  and  voted  against  the  policy  of  receiving 
petitions  for  the  abolition  of  slavery  in  the 
District  of  Columbia.  In  1837  Fierce  was 
elected  to  the  Senate,  but  was  overshadowed  by 
such  men  as  Clay,  Calhoun,  Webster  and  Ben- 
ton, Pierce  being  the  voungest  of  all  the 
senators.  He  seldom  spoke  and  avcMded,  as  in 
the  House,  the  big  questions  of  the  day.  He 
resigned  in  1842  to  accept  the  c^ce  of  (Ustricl 
attorney  of  New  Hampanire. 

When  the  Mexican  War  broke  out  in  1846, 
he  enlisted  as  a  private,  enrolled  in  a  compai^ 
of  volunteers  organized  at  Concord,  and  soon 
received  from  the  President  a  comniission  a« 
colonel  of  the  Ninth  regiment.  On  3  March 
1847,  he  was  commissioned  as  brigadier-general 
in  the  volunteer  army,  though  practically  with' 
out  military  experience.  He  was  with  General 
Scott  in  the  march  on  the  City  of  Mexico,  but 
did  not  play  a  conspicuous  part  in  the  military 
operations.  After  his  return  home  he  engaged 
in  the  practice  of  law.  The  Democratic  Na- 
ticnia]  Convention  met  at  Baltimore  1  June  1852, 
with  Lewis  Cass,  James  Buchanan  and  Stephen 
A.  Douglas  as  the  leading  candidates.  On  the 
35lh  ballot  the  Virginia  delegation  voted  for 
Pierce,  and  on  the  49th  he  received  282  votes 
to  6  for  all  other  candidates.  This  *dark  horse' 
Presidential  candidate  was  a  real  surprise  to 
most  people.  The  reasons  for  passing  by  the 
three  leading  candidates  mentioned  above  were 
varied.  Since  each  had  a  targe  fi)tlowing  thec« 
was  bitter  personal  rivalry,  and  this  made  the 
success  of  any  one  a  matter  of  considerable 
doubt.  The  chief  concern  of  the  leaders  was 
to  placate  the  South  and  avoid  the  growth  of 
a  purely  sectional  narty.  Accordingly,  the  con- 
vention adopted  a  resolution  pledging  the  party 
to  enforce  the  compromise  of  1850.  Pierce  was 
favorable  to  the  institution  of  slavenr,  believing 
that  it  was  guaranteed  by  the  Constitution, 
and  was  thus  considered  a  "safe  man'  by  the 
South.  In  the  election  which  followed  in 
November,  he  received  1,601,474  popular  votes 
to  1.386,580  for  Gen.  Winfield  Scott,  the 
Whig  candidate,  and  at  the  meeting  of  the  elec- 
toral college  254  votes  to  42  for  Scott.  All 
of  the  Slates  voted  for  Pierce  excepting  Ver- 
mont, Massachusetts,  Tennessee  and  Kentucky, 
He  was  inaugurated  4  March  1853,  and  on 
Mardi  7  announced  his  Cabinet,  namely,  Wil- 
liam L.  Marcy  of  New  York,  Secretary  of 
State;  James  Guthrie  of  Kentucky,  Secretuy 
of  the  Treasury;  Jefferson  Davis  of  Missis- 
sippi, Secreury  of  War;  Robert  McClelland 
of  Michigan,  Secretary  of  the  Interior;  James 
C  Dobbin  of  North  Carolina,  Secretary  of  the 
Navy;  James  Campbell  of  Pennsylvania,  Post-- 
master-General,  and  Calel)  Gushing  of  Massa- 
chusetts, Attorney-General. 

The  election  of  Pierce  may  be  con^dered 
primarily  as  a  verdict  in  favor  of  carrying  oat 


!d  by  any  timid  fore- 
bodings of  evil  from  expansion,*  He  also  de- 
clared that  "our  position  on  the  globe  refers 
the  acquisition  of  certain  possessions  not  within 
our  jurisdiction  eminently  important  for  our 
protection.*  This  doubtless  referred  to  Ctiba, 
much  desired  by  the  southern  expansionists  for 
additional  slave  territory.  Pierve  appointed 
Pierre  Soule  of  Louisiana  as  Minister  to  Spain, 
a  nsan  who  had  previously  declared  in  open 
senate  his  desire  to  annex  Cuba  to  the  United 
States  by  some  other  method  than  by  purchase. 


Mason,  ministers  respectively  to  Spain,  Eng- 
land and  France,  have  'a  full  and  free  inter- 
change of  views*  in  regard  to  the  acquisition  of 
Cuba.  The  result  was  a  meeting  at  Ostend, 
where  on  9  Oct.  1854  lhey_  drew  up  the  famous 
Ostend  Manifesto,  in  which  Spain  was  urged 
tc  sen  Cuba  to  the  United  States,  and  in  case 
of  refusal  the  question  should  be  considered 
whether  the  interests  of  the  United  States  were 


Spain.  If  answered  in  the  affirmative, 
then  'by  every  law,  human  and  divine,  we  shall 
be  justified  in  wresting  it  from  Spain  if  we 
possess  the  power.'  The  exact  relation  of 
Pierce  to  this  document  is  not  fully  known.  It 
was  disavowed  by  Secretary  of  State  MarCT  in 
the  name  of  the  President,  but  Pierce  was  held 
as  more  or  less  responsible  for  the  incident  by 
his  enemies. 

Moreover  it  was  during  the  administration 
of  Pierce  that  William  Walker  carried  out  his 
notorions  filibustering  expeditions  in  Central 
America,  for  the  purpose  of  setting  up  a  gov- 
ernment under  American  rule  favorable  to. 
slavery.  In  Jime  1855  he  entered  Nicaragua 
with  a  small  force,  captured  Granada  on  13 
October,  procured  his  election  as  President  in 
July  1856,  and  proclaimed  Nicaragua  a  slave 
State.  His  dominion  was  recogniied  by  the 
American  minister  resident,  and  Pierce  recpved 
Walker's  envoy,  though  he  had  previously 
issued  proclamations  warning  the  people  against 
armed  expeditions  to  countries  with  whom  the 
United  States  was  at  peace.  Ministers  from 
other  Central  American  republics  protested 
against  this  violation  of  neutrality,  but  to  no 

Pierce  supported  several  other  policies  of 
importance.  He  wished  to  expand  American 
commerce  as  rapidly  as  possible,  first  by  fed- 
eral subsidies  to  shipping  and  second  by  open- 
ing up  new  areas  for  trade.  Commodore  Perry 
was  sent  to  Japan  to  induce  this  nation  to  open 
her  ports  to  American  trade  and  was  successful 
in  his  mission.  Pierce  also  supported  the  plan 
of  linking  California  more  closely  with  the  rest 
of  the  country  by  means  of  a  transcontinental 
railroad.  The  best  route  lay  through  territory, 
a  portion  of  which  was  in  the  possession  of 
Mexico.  Accordingly  James  Gadsen  was  sent 
to  Mexico  to  purchase  a  strip  of  territory  on 
the  southern  border  of  New  Mexico.  He  se- 
cured a  tract  of  some  50,000  square  nrilei  for 
$10,000,000,  which  was  known  as  the  Gadsen 
purchase.  The  railroad  was  planned  largely  to 
benefit  die  economic  development  of  the  lower 
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South,  aad  Codbtcss  voted  the  funds  £or  the 
survey  of  routes.  Fierce  advocated  the  build- 
log  of  the  railroad  in  his  first  annual .  mees^ge, 
and  handed  over  the  work  of  se^ng  to  the  sur- 
vey to  Jefferson  Davis, 

Another  policy  was  the  opening  up  of   the 

Northwest  to  settlement.    The  platform  of  the 

Democratic  par^  declared  that  the  party  *wiU 

resist  aU  attempts  at  renewing,  in  Congress  or 

It  of  it,  the  agitation  of  the  slavery  question, 


dress,  advised  against  the  reopening  of  the 
slavery  question.  Nevertheless  the  conflict  over 
the  extension  of  slavery  into  the  territories  was 
the  great  event  o£  his  administration.  The 
occasion  was  the  plan  of  S^ator  Douglas  to 
open  up  the  great  Northwest  to  settlement,  re- 
move the  Indians  to  reservations  or  to  the 
Southwest,  connect  Chicago  with  the  Pacific 
Northwest  by  a  railroad,  open  tbe  territory  to 
slavery  and  thereby  become  the  next  President 
of  the  United  States.  The  supremai^  of  the 
Northwest  wa«  at  stake  and  this  was  a  pbn  to 
chedmats  the  South  for  a  Southern  Pacific 
railroad.  Douglas  won  the  support  of  the 
Middle  West,  western  Missouri,  and  powerful 
bterests  in  the  South.  This  last  because  of  a 
promise  that  the  Kanaas-NcbTUka  bill  should 
ccDtain  a  clause  giving  settlers  the  right  to  de- 
termine for  themselves  whether  they  would 
have  slaves  —  the  doctrine  of  popular  sover- 
eign^. Thus  the  Missouri  Compromise  of  1820 
prohibiting  slavery  in  the  Louisiana  territory 
north  of  36°  Iff,  except  Missouri,  would  be  re- 
pealed. Fierce  i^ve  his  support  to  this  plan 
and  sigDed  the  lull.  Thus  he  aided  the  South 
ir  its  desire  for  the  extenaion  of  slavery  into 
the  territories,  although  the  most  of  the  North- 
west would  in  the  end  naturally  become  free 
territory.  This  action  of  Pi^rcC'  wrecked  his 
adminisi  ration.  '  He  immediately  organiied 
Kansas  and  Nebraska  as  territories,  and  sup- 
ported the  pro-slavery  party  in  Kansas  during 
the  remainder 'of  his  term  of  ofGce,  in  an  effort 
to  prevent  the  admission  of  Kansas  as  a  free 
State.  Thus  he  helped  make  the  Democratic 
party  of  the  North  subservient  to  that  of  the 
Soudi,  and  supported  the  slave  power  in  its  ex- 
treme demands  for  more  slave  territory.  He 
believed  that  this  would  satisfy  the  South  and 
thus  disunion  and  dvil  war  would  be  avoided. 
He  was  imder  the  influence  of  Jefferson  Davis, 
his  Secretary  of  War,  and  this  accounts,  in  part, 
for  his  altitude  on  several  important  public 
questions.  After  his  retirement  from  the  pres- 
idency he  traveled  in  Europe  for  three  years, 
returning  home  early  in  1860.  He  was  opposed 
to  the  methods  of  the  Abolitionists,  but  su;h 
ported  the  North  when  war  broke  out. 

Pierce  did  not  measure  up  to  the  standard 
of  most  of  the  Presidents.  He  was  not  a  com- 
■Danding  figure  in  any  field.  He  was  honest  in 
his  intentions  as  a  conciliator  of  the  two  sec- 
tions, in  his  belief  that  die  Constitution  guarab- 
teed  slavery  as  an  institution,  and  that  the  way 
to  avoid  dvil  war  and  disunion  was  to  support 
the  South  in  this  view.  His  slrot%  leaning  to- 
ward the  South,  however,  really  had  the  effect 
of  promoting  sectional  strife  and  finally  in 
leading  to  dvil  war.  He  was  an  amiable,  hon- 
est, generous,  modest,  educated  gentleman,  but 
lacked  intellectual  acnmen  and  that  idealism 
necessary  for  great  leadership.    His  daief  stock 


in  trade  was  attention  to  legislative  details, 
fideli^  to  party,  winning  manners,  and  a  neu- 
tral compromismg  character  which  was  a  ne^ 
tive  rather  than  a  positive  and  constructive 
force.  His  last  years  were  passed  at  his  home 
at  Concord,  N.  H.,  beloved  bj^  his  personal 
friends  but  almost  forgotten  by  his  countrymen. 
Bibliography. —  There  is  no  good  life  of 
Pierce.  The  early  biographies  were  published 
for  campaign  purposes  and  do  not  cover  his 
term  of  office.  Consult  life  by  Bartlett,  D.  W. 
(Auburn    N.    Y.,    I8S2),    and   by   Hawthorne, 


Administration  and  Times  of  Franldin  Pierce' 
(Chicago  1888),  in  VoL  XIV  of  his  Republic 
See  also  Richardson,  J.  D.,  'Messages  and 
Papers  of  the  Presidents'  (Washington  1897)  : 
Leech,  W.  L.,  'Calendar  of  tfie  Papers  of 
Franklin  Pierce'  (Washington  1917).  Some  of 
his  correspondence  is  printed  in  American  His- 
toritai  Review,  Vol,  X,  llft-lZ?,  350-370.  The 
best    accoinits    of    his    admini strati oi 


James  Ford,  'History  of  the  United  States 
from  the  Compromise  of  1850>  (Vols.  I~II, 
New  York  1900);  von  Hoist,  Hermann,  'Con- 
stitutional History  of  the  United  States'  (Vols. 
IV  and  V,  Chicago  1899). 

Makcus  W.  Jernbqak, 
Associate  Professor  of  History,  Universilj  of 
Chicago. 

PIERCB,  George  Poster,  American  Meth- 
odist bishop,  son  of  Lovick  Pierce  (q.v.)i  b. 
Greene  County,  Ga.,  3  Feb.  1811 ;  d.  near  Sparta, 
Ga.,  3  Sept.  1884.  He  was  graduated  from 
Franklin  College,  Athens,  Ga.,  in  1829,  and  en- 
tered the  ministry  in  1831.  He  attained  great 
popularity  as  a  preacher,  was  president  of  the 
Georgia  Female  Seminary,  Macon,  Ga^  in 
1839-^2,  of  Emory  College,  Oxford.  Ga.,  in 
1849-54  and  was  elected  bishop  in  the  latter 
year.  He  was  a  member  of  the  convention 
which  met  at  Louisville.  Ky.,  in  1846,  and  or- 
ganized the  Methodist  Episcopal  Church,  South, 
and  was  prominently  connected  with  it  until  his 
death.  Consult  'Life'  by  George  G.  Smith 
(1888). 

PIERCE,  Lovick,  American  Methodist 
dergyman :  b.  Halifax  County,  N.  C,  17  March 
1785 ;  d.  Sparta,  Ga.,  9  Nov.  1879,  He  entered 
the  (jeorgia  Conference  in  1805,  was  chaplain 
in  the  army  in  the  War  of  1812,  and  afterward 
studied  medicine,  which  he  practised  until  1821, 
when  he  re-entered  the  ministry.  He  waa 
prominently  connected  with  the  organisation  of 
the  Methodist  Episcopal  Church.  South,  in 
1846,  and  was  famous  for  pulpit  eloquence. 

PIBRIANS,  pi-£'ri-4ni,  or  PIBRIDBS, 
pl-cr^-dez,  a  name  given  the  Muses,  from  thdc 
birthplace.  Pi  en  a  in  Thessaly. 

PIERID.ffi,  B  large  family  of  butterflies,  of 
medium  or  large  site,  and  chiefly  white  and 
yellow  in  their  coloration,  and  represented  in 
all  parts  of  the  world.  They  are  distinguished 
from  their  nearest  relatives,  the  Pal>Sionida 
(q.v.),  by  the  fact  that  all  six  legs  are  fully 
developed  in  both  sexes;  and  from  (he 
Hesperidie  and  Lyctentdv,  by  the  greater 
specialiiation  of  the  neuration  of  the  wings. 
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The  widespread  •cabbagewhite*  is  a  typical 
representative.  A  irell-known  Ainetican  genus 
is  that  of  the  arange-lips. 

PIERNft,  p€-ar-na,  Gabriel,  French  organ- 
ist and  composer :  b.  Metz,  Germany,  1863.  He 
was  graduated  from  the  conservatory  at  Paris 
and  in  1882  won  the  Prix  de  Rome;  in  1890  he 
was  appointed  oreanisi  at  Saint  Qothilde  and 
has  since  devoted  mudi  lime  to  composition. 
His  operas  have  been  very  successful,  partic- 
ularly 'IziiP  (1894) :  He  brought  out  the 
oratories  of  'Les  Enfants  de  Bethlehem' 
(1907),  and  'Saint  Francois  d'Assisi'  (1913). 

PIERO  DI  COSIUO.  pe-a-ro  de  ko-se- 
m&,  ItaUan  painter:  b-  Floreace,  about  1462;  d, 
there,  1521.  He  was  a  pimil  of  Casimo  Roselli 
and  U  times  was  influenced  by  SignorelH. 
Filippino  and  Leonardo  da  Vinci.  He  devoted 
himscli  to  landicape  backgrounds,  which  were 
always  ably  executed,  if  somewhat  fantastic  in 
character.  This  feature  is  especially  notable  in 
his  'Death  of  Procris'  (National  Gallery, 
London).  His  pictures  are  somewhat  rare, 
though  the  galleries  of  Florence,  Rome,  Paris 
and  London  possess  several  specimens. 

PIBRO     DELLA    PRAHCBSCA.      See 

FtAKCESCA,  PlERO  D&LLA. 

'PIBROL/i,  p«-a-rfi'Ia,  Nlcholu  de,  Pe- 
ruvian pohtician :  b.  Camana,  Peru,  5  Jan.  1&39; 
d.  1913,  He  was  educated  in  the  college  of 
Santo  Toribio  hi  Lima,  admitted  to  the  bar  in 
1860  and  was  connected  with  various  journal- 
istic enterprises.  In  18£^72  he  was  Uinister 
of  Finance  undei"  President  Balta.  Impeached 
under  the  administration  of  Pardo,  he  came  to 
(he  United  States,  though  acquitted,  and  in- 
terested himself  in  revolutionary  schemes.  At 
the  outbreak  of  the  war  between  Chile  and 
Peru  his  services  were  accepted  by  President 
Pardo  and  he  returned  to  Peru  in  1879.  Upon 
the  flight  of  Pardo  he  headed  a  revolt  against 
the  government,  but  was  defeated.  In  IffiS  he 
was  banished  for  attempting  to  seize  the  presi' 
dency,  hut  in  1894  heaaed  a  revolt  -vhich  suc- 
ceeded in  overthrowing  President  Ciceres. 
Pierola  was  thereupon  elected  President  and 
served  until  the  end  of  his  term  in  1899. 

PIERPONT,  per'pfint,  Pnncii  Hwriwrn, 
American  politician :  h.  Monongalia  County,  Va. 
(now  West  Virginia),  1815;  d.  Pittsburgh,  Pa., 
24  liJarch  1899.  He  was  graduated  from  Alle- 
gheny College,  Mcadville,  Pa.,  in  1839,  was  ad- 
mitted to  the  bar  and  established  a  law  practice 
in  Fairmount,  Va.,  where  he  soon  became  widely 
known.  He  was  a  staunch  Whig  and  Abolition- 
ist and  at  the  outbreak  of  the  Civil  War  re- 
mained toyal  to  the  Union,  organized  the  con- 
TCntion  which  decided  that  the  western  part 
of  Virginia  should  remain  in  the  Union  and  was 
elected  governor  of  the  'Restored  Government 
of  Virginia."  He  was  recognized  by  President 
Lincoln,  authorized  to  raise  troops  for  home 
protection  and  after  serving  two  years  of  the 
unexpired  term  was  re-elected  for  a  term  of 
four  j;ears.  After  Ae  organization  of  West 
Vir^nia  as  a  State  and  her  admission  into  the 
Union  Governor  Pierpont  removed  his  capital 
to  Alexandria  and  after  the  evacuation  of 
Richmond  transferred  the  government  to  that 
city,  where  he  continued  as  governor  of  the 
loyal  section  of  the  State  until  1868.  In  1866- 
TO  he  served  in  the  legislature  and  afterward 


PIERPONT,  Jamea,  American  mathema- 
ticlan:  b.  dbout  1863:  In  1886  he  was  grad- 
uated at  the  Worcester  Polytechnic  Institute 
and  in  1894  he  received  the  degree  of  Ph.D.  at 
the  University  of  Vienna.  In  1899  he  received 
the  honorary  decree  of  M.A.  from  Yale  Uni- 
versity and  in  1909  that  of  LL.D,  from  Oark 
University.  In  1894-95  Pierpont  was  lecturer 
in  mathematics,  in  1895-96  instructor,  in  1896-98 
assistant  professor  at  Yale .  Since  1898  he  bat 
been  full  professor  there.  His  published  works 
are  'Lectures  on  the  Theory  of  Functions  ol 
Real  Variables'  (1905) :  'The  History  ol 
Mathematics  in  -  the  Nineteenth  Centun* 
(1905) ;  'Functions  of  a  Complex  Variable' 
(19145. 

PIERPONT,  John,  Americam  Unitarian 
clergyman  and  poet :  b.  Iitch£eid,  Coon.,  6 
Apnl  1785:  d.  Medford,  Mass.,  27  Aug.  1860. 
He  was  graduated  froin  Yale  in  IHM,  studied 
law  at  IJtchiteld  and  aftei'  admisiion  to  the  bar 
of  Essex  .Cotmty,  Mast.,  practised  for  a  short 
time  at  Newbvryport    Ijrter  he  studied  thecd- 

Sy  and  in  1819  was  ordained  pastor  of  the 
ollis  Street  Charch  in  BostotL  His  outspoken 
tiewt  on  taraMTUice,  anti-slavery  and  Mber 
reforms  oocanoned  lus  dinnitsal  from  the 
parish  in  1845,  and  he  was  subaequently  pastor 
of  Unitarian  diurdiet  at  Troy,  N.  V.,  and  Hed- 
fbrd,  Mass.  His  'Airs  of  Palesdne.'  first  is- 
Mied  in  1816,  was  republished  in  a  vohnne  enti- 
tled 'Airs  of  Palestine,  and  Other  Poems' 
(1840).  He  alao  published  «Anti- Slavery 
Poems'  (1843).  One  of  his  best4aiown  poems 
is  'Warren's  Address  at  the  Battle  of  Bunker 
Hill,'  and  the  patfaedc  Imes  on  tbe  deatb  of 
his  son  are  still  remembered. 

PIERPOUDRS  CO0RT.  See  Piepowdeb 
CovTcr. 

PIERRE,  pe-ar'  So.  Dak,  city,  capital  of 
the  State,  couoty-seat  of  Huofaet  Countv.  on 
the  Missouri  River,  and  on  the  Chicago  and 
Northwestern  Railroad,  near  the  central  part 
of  the  Sute.  It  was  settled  in  1880  and  in- 
corporated in  1883.  It  is  in  an  extensive  farm- 
ing and  stock-rai»ng  re^on,  and  in  a  natural 
gas  belt.  Its  industries  are  chiefly  connected 
with  farm  products,  natural  gas  and  the  ship* 
ment  of  cattle.  Alwut  1,000  carloads  of  live- 
stock are  exported  each  year  from  this  city. 
It  is  the  seat  of  a  (lovernment  ladian  Industrial 
School,  it  has  public  and  parish  schools,  a  pub- 
lic library,  and  Saint  Mary's  Hospital.  It  has 
two  daily  newspapers  and  good  banking  faciji- 
tics.  The  city  owns  and  operates  the  gas  plant, 
etectric-light  plant  and  waterworks.  Pop.  3,656. 
PZEKRBPONT,  pir'pfint,  Bdwardo, 
American  jurist  and  diplomat :  b.  New  Haven, 
Conn.,  4  March  1817;  d.  New  York,  6  March 
1892.  He  was  graduated  from  Yale  in  1837, 
admitted  to  the  bar  in  1840,  esDibliihed  a  law 
practice  in  Cincinnati,  Ohio,  where  he  remained 
until  1645,  when  he  removed  to  New  York. 
In  1847  he  was  elected  judge  of  the  Superior 
Court  of  New  Yorlc  resigning  in  18G0.  la 
1662  he  was  appointed  W  President  Lincoln  to 
conduct  with  John  A.  Dix  the  trials  of  the 
prisoners  of  State,  and  in  1864  actively  sup- 
ported Lincoln  In  the  Presidential  campaign. 
He  was  prosecutor  for  (be  government  of  Joim 
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H.  Sunatt,  indicted,  for  compUdtv  in  tlie 
usassiDatton  of  Lincoln,  and  in  166SU-7D  wu 
United  StMei  diitrict  xttanttv  for  (outhem 
New  York.  In  1870  he  was  one  of  the  com- 
mittee of  70  whidi  fou0it  the  Tweed  riiiB,  and 
in  1875  became  Attoroey-Gcneral  of  the  United 


He  resigned  this  post  in  1878,  and  resumed  his 
law  pnctice. 

PIERROT,  pe-a-rA',  in  France  one  of 
the  chancters  that  antear  in  pantondme.  The 
[Hecrot  is  a  cnnning  and  shameless  poltroon, 
whose  delight  ii  in  mischLef  or  rogtiery.  His 
dress  is  wtait^.very  wide  and  loose,  with  huge 
buttons. 


PIERSON,  per's6n,  Abraham,  Amertcan 
educator:  b.  Lynn,  Mass.,  about  1641:  d.  Kil- 
■iogworth.  Conn.,  7  March  1707.  He  was 
graduated  from  Harvard  in  1668,  ordained  in 
die  following  year,  served  iii  charge  of  various 
pastorates  and  in  1700  was  one  of  the  founders 


until  his  death  in  1707, 

PIBRSOH,  Artfaltr  Tappan,  American 
Presbyterian  clergyman :  b.  New  York,  6  March 
1SJ7.  He  was  Kraduated  from  Hamilton  Col- 
lege, CKmon,  N:  Y.,  in  1857,  and  was  a  Con- 
gregational minister  until  1S63,  when  he  en- 
tered the  Presbyterian  body.  He  has  held  many 
importairt  pastorates  in  the  United  States,  was 
pastor  of  Qie  Metropolitan  Tabernacle  in  Lon- 
don in  1891-93,  and  of  Christ  Church,  there,  in 
1901-03.  He  has  lectured  on  missions  in  the 
United  States  and  in  Scotland  and  is  author  of: 
'Keys  to  the  World'  (1888);  <Heart  of  the 
Gospel)  (1892);  'New  Acts  of  the  Apostles' 
am):  'The  Gordian  Krot>  (1902);  'The 
Keswick  Convention'  (1903),  etc 

PISRSON.  Israel  CorieU.  American  actu- 
ary: b.  WesHand,  N.  ].,  22  Aug.  1843.  He  was 
graduated  fronj  the  University  of  the  City  of 
New  York  in  1865.  He  is  aciuaiy  of  the  Wash- 
ington life  Insurance  Craajpany  and  first  vice- 
president  of  the  Actuarial  Society  of  Amerka, 
of  which  he  was  secretary  1889-99. 

PIETBR  DE  HOOCH  (or  HOOOH), 
pe  ttt  M  h6H  (hag),  Dutch  painter:  b.  about 
1630-  6.  about  1681.  Very  little  is  known  of 
the  hfe  of  this  painter,  of  whom  no  authenti- 
cated portrait  exists  and  a  number  of  con- 
temporary Pieter  de  Hoochs  have  added  con- 
fnsioo  to  the  various  printed  accounts.  His 
birthplace  is  uidcnown,  bnt  from  documentary 
evidence  he  seems  to  have  been  living  at  The 
Hague  from  1653  to  1655,  where  he  was  em- 
ployed as  servant  to  a  merchant,  Justus  de  la 
Giange  and  painted  pictures  as  he  had  oppor- 
tunity. He  is  recorded,  20  Sept.  1655  as  a 
member  of  the  Painters'  Guild  of  Saint  Luke  at 
Delft  Two  years  hter  he  is  lost  sight  of  and 
remains  in  obscurity  tmtil  he  is  found  in  Am- 
terdam  in  1668l  Hiere  he  came  under  the  infh»- 
ence  of  Ranbrandt,  an  influence  of  hmfiest  im- 
portance to  bis  art  No  picture  of  de  Hooch  is 
dated  later  than  1677  and  it  is  assumed  that  he 
died  shortly  afterward.  He  is  a  painter  of 
^re  subjects,  choomg  f<H-  the  most  part  Dutch 
interiors,  tfaoii^  there  exist  a  tmmfaer  of  e:i- 


terior  scenes  —  scenes  of  cottage  Bfe  outdoors, 
where  the  bndscape  features  are  ably  handled. 
Though  several  of  bis  pictures  exhibit  animated 
gi'Oups  of  people,  he  for  the  most  part  relegates 
the  hninan  element  to  a  subordinate  position  and 
paints  sunlight  as  his  principal  object  His  rep- 
utation has  increased  in  recent  years ;  the  Eng- 
lish, who  possess  many  of  his  best  works,  being 
earliesl  in  showing  their  appreciation.  His 
greatest  works  are  "The  Country  House'  and 
'The  Battery*  in  the  Ryks  Museum,  AmBtet>- 
dam ;  the  'Card  Party'  in  the  Louvre  and  the 
'Dutch  Interior'  in  the  National  Gallery.  An 
'Interior*  is  in  the  Metropolitan  Museum,  New 
York  and  other  examples  in  the  private  c<^ 
lections  of  C  P.  Yerices  of  Chicago  and  H.  O. 
Havcmeyer,  New  York. 

PIETERMARITZBURO,  pe-tSr-mir'its- 
boorg.  or  simply  MARITZBURG,  South  Af- 
rica, the  capital  of  Natal,  situated  on  an  elevated 
plain,  %200  feet  above  sea-Ievcl,  70  miles  by  rail 
west-northwest  of  Durban,  on  the  river  Um- 
sindusi,  a  tributary  of  the  Umgeni.  It  is  a 
thriving  and  pleasant  town,  well  laid  out,  with 
broad  streets,  many  planted  with  trees  and 
lighted  by  gas  and  electriciw.  It  contains  sev- 
eral handsome  public  buildings  including  die 
Legislative  Council  building,  in  front  of  which 
is  a  white  marble  statue  of  Queen  Victoria. 
Pietermaritxburg  is  the  seat  of  an  Anglican 
Inshopric  and  among  its  churches  are  two 
cathedrals.  Its  educational  institutions  include 
a  library,  a  small  museum,  Maritzburg  College 


has  several  reserves  for  recreation  pur- 

gjses,  the  chief  being  Alexandra  Park.  The 
otanic  Gardens  are  situated  a  short  distance 
from  the  town.  The  extensive  waterworks  cost 
about  $300,000.  Fort  Napier  contains  the  bar- 
racks. The  chief  industries  arc  the  building  of 
carts  and  wagons,  tanning,  brickmaking  and 
brewing  and  there  is  some  trade  in  hides,  etc 
Pietermaritzburg  was  founded  by  Boers  in 
1839  and  derives  its  name  from  two  Boer  lead- 
ers, Pieter  Relief  and  Gcrt  Mariti.  It  was 
incorporated  in  1854  and  the  railway  was  opened 
in  1^.  The  assessed  valuation  of  realw  is 
over  $20,000,000.  Pop.  (estimated)  30,555,  of 
whom  half  are  white,  one-fourth  Asiatics  and 
Indians  and  one-fourth  blacks. 

PIBTISH,  a  religious  movement  in  the  ' 
Lutheran  churches  of  Germany,  whidi  had  its 
rise  toward  the  end  of  the  17111  century.  Like 
Methodism  and  Methodist,  Pietism  and  Pietist 
were  originally  terms  of  contempt  bestowed  on 
religious  innovators  by  their  conserv 
ponents.  The  author  of  the  Pietist  t 
was  Philip  James  Spener,  a  Lutheran  pastor  at 
Frankfort  on  the  Main  who  in  1670  began  to 
hold  private  conferences  in  his  own  house  with 
devoutly  inclined  people,  in  which  the  Scrip-, 
tures  were  explained  with  a  view  solely  to  the 
promotion  of  inward  iwet^  instead  of  the  in- 
culcation of  dogmatic  behcfs.  In  a  book  en- 
title 'Pia  Desideria'  (1675)  he  sought  to  bring 
the  Lutheran  Cfaurch  back  to  its  original  prin- 
ciples. That  Church,  the  foundation  principle 
of  which  was,  for  Luther.  Christian  faith  in  die 
heart  and  acceptance  of  the  Scriptures  as  the 
supreme  rule  of  life  and  belief,  lad  become  'a 
creed-bound  institution  with  an  inflexible  sys- 
tem.   In  the  ptt^ts  die  dogmas  of  the  creeds 
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were  continually  expounded  and  defended,  wfaile 
die  Bible  was  made  of  no  account  by  preachers 
and  pastors,  in  the  theological  schools  or  in 
the  family.  The  true  pastoral  work  of  the 
Christian  ministry,  that  of  forwarding  Ae  moral 
and  spiritual  welfare  of  the  people,  was  in 
desuetude.  To  remedy  these  evils  Spener  pro- 
posed in  his  work;  (1)  Cultivation  of  devout 
study  of  the  Scriptures  in  private  meetings; 
<2)  Recognition  of  the  Christian  priesthood  of 
all  the  faithful  by  giving  to  the  lai^  a  share  in 
the  government  of  the  Church;  (3)  Innstence,' 
in  pulpit  discourse,  upon  the  necessity  of  vital 
personal  piety;  (4)  Kindly  persuasion  instead 
of  polemic  bitterness  in  dealing  with  heretics 
and  unbelievers;  (5)  Making  theological  semi- 
naries schools  of  personal  piety  no  less  than  of 
doctrine;  (6)  Banishing  from  the  pulpit  the 
tricks  of  rhetoric  and  substituting  heart-to- 
heart  hortation  to  Christian  faith  and  love. 
The  book  made  a  deep  impression  throughout 
Germany  among  the  devout  laity  and  the  more 
earnest  clergy.  Spener  was  the  same  year  ap- 
t  chaplain  at  Dresden  and  in  that 
he  means  of  bringing  about  a  ref- 

the  system  of  catechetical  inslruc- 

.  .  .1  throughout  Saxony.  In  the  Leipzig  Uni- 
versity some  of  the  students  and  docents  of  the 
Uieological  school  formed  themselves  into  a 
society  for  study  of  the  Scriptures  both  intel- 
lectual and  devotional  and  those  among  them 
who  were  the  more  advanced  conducted  courses 
of  practical  exposition  and  application  of  the 
sacred  text,  to  which  students  and  townspeople 
resorted  eagerly,  so  that  the  Church  autborities 
were  alarmed  and  the  lectures  were  suppressed 
by  the  governmenL  The  young  theologians 
thereupon  left  the  university  and  the  city  and 
entered  the  new  university  just  founded  at 
Halle  by  friends  of  the  new  movement;  there- 
after Halle  was  the  chief  centre  of  Pietism. 
Like  most  other  reformatory  movements  whether 
in  church  or  state,  its  aims  were  from  first  to 
last  condemned  as  impious  or  as  seditious,  but 
one  by  one  they  were  adopted  by  their  antago- 
nists; Pietism  as  an  organized  movement  sub- 
sisted till  the  middle  of  the  18th  century:  its 
monument  was  a  state  church  reformed  in 
nearly  every  particular  in  accordance  with 
Spener's  program.  Consult  Schubert,  'Oub- 
lines  of  Church  HisTOry)    (1907). 

PIETISTS.    See  PiEnsH ;  Ro-ttaova  Sbctts. 

PIETRA  DURA,  p«-a'tr5  doo'ra, 


PIEZOKIBTER,  any  of  several ' 

for   measuring   the   compression  of    

other  liquids  under  pressure.  They  usually  in- 
clude a  glass  tube  containing  a  compressible 
liquid,  backed  try  a  graduated  gauge,  hke  a 
thermometer.  They  are  used  for  testing  pres- 
sure in  water-pipes,  the  compression  of  gas  in 
a  gun-bore;  lo  discover  deep-sea  pressures,  etc. 

PIPFAKD,     Henry    Granger,     American 

fhysieian:  b.  Piffard,  N,  Y..  1842;  d  1910. 
le  was  educated  at  the  University  of  the  City 
of  New  York  and  in  1864  was  graduated  at 
the  New  York  College  of  Physicians  and  Sur- 
geons. From  187S  to  1910,  Dr.  Piffard  was 
professor  of  dermatology  at  the  University  o* 


York  University.  He  wa*  renowned  in  the  dif- 
ferent fields  of  physics,  botany,  therapeutics  and 
linguistics.  He  founded  the  Dermatological 
Society,  translated  Dartrous's  'Diathesis* 
(1868)  and  published  several  original  articles 
mostly  on  professional  tofkca. 

PIG.    Sec  SwiSE. 

PIG-IRON.      See    Ikon    and    Srbl    Ik- 

DUSTHY  IN  AllEtlCA. 

PIGAFETTA,  pc-gi-fet'U,  (Fnnceico) 
Antonio,  Italian  explorer  and  historian:  b.  Vi- 
cenza,  Italy,  1491 ;  d.  there,  attout  1S35.  He  ac- 
companied Maseltan  on  his  voyage  around  die 
world  in  1519-23,  and  wrote  the  journal  which 
constitutes  the  only  history  of  the  voyage  which 
remains,  as  that  written  hy  D'Anghiera  was  de- 
stroyed during  the  storming  of  Rome  in  1527. 
The  first  complete  edition  oT  this  valuable  work 
was  published  under  the  title,  'Primo  Viaggio 
intorno  al  Globe  Terracqueo'  (1800). 

PIGALLE,  pe'gal,  Jean  ButiBte,  French 
sculptor;  b.  Pans,  1714;  d.  17^  He  studied 
under  Robert  le  Lorrain  and  Lemoyne,  and 
later  at  Rome.  Pigalle  was  elected  to  the  Acad- 
emy in  1744;  became  professor  there  in  1752 
and  rector  in  1777,  His  best  woilt  is  'Mercury 
Fastening  his  Sandal,'  of  which  there  is  a 
replica  in  the  Metropolitan  Uuseiun,  New  York. 
Other  works  are  'Child  with  Cage,'  'Love  and 
Friendship,'  busts  of  Gu^rin  and  Maurice  of 
Saxony,  all  in  the  Louvre;  'Mercury'  (Berlin 
Museum) ;  'Venus'  (Potsdam)  i  Louis  XV 
monument  at  Rheims ;  'Queen  of  Heavei^' 
marble  group  in  Saint  Sulpice,  Paris;  tomb  la 
Notre  Dame  de  Paris;  sUtue  of  Voltaire  in 
the  InstituL  Consult  Tarbe,  '1a  vie  et  les 
oeuvres  de  J,  B.  Pigalle'  (Rheims  1859). 

PIGEON,  a  general  name  applied  to  any 
species  of  bird  of  the  family  Columbida,  or  col- 
lectively to  the  entire  group,  or  in  an  even  wider 
sense  to  the  whole  order  Columiir.  No  sharp 
distinction  can  be  drawn  between  the  usage  of 
the  words  dove  and  pigeon  for  birds  of  this 
group;  diough  in  a  general  way  the  former  is 
applied  to  the  smaller  and  more  delicate,  the 
latter  to  larger  and  more  robust  forms.  In  the 
articles  Columba  and  Colukbida  will  be  found 
some  aeconnt  of  the  characteristics,  distribu- 
tion and  chief  groups  of  the  pigeons,  and  under 
Do^  descriptions  of  a  few  representatives  of 
the  smaller  wild  species.  This  article  will  be 
confined  to  a  discussion  of  the  origin,  varieties 
and  care  of  the  domestic  pigeons,  and  a  brief 
account  of  a  few  of  the  native  wild  speciee_  to 
which  the  name  "pigeon"  most  properly  applies. 
Accepting  the  conclusions  of  Darwin,  who  in- 
vestigated the  subject  exlensivch-,  ornithologists 
and  fanciers  trace  the  origin  of  all  the  numer- 
ous varieties  of  domestic  jngeons  to  the  com- 
mon rock-pigeon  (Columba  iwia)  of  Europe 
and  North  Africa.  The  ease  with  which  many 
wild  species  of  pigeons  hybridiie  and  produce 
fertile  offspring  is,  however,  well  known;  and 
there  is  much  reason  to  believe  that  the  strain 
of  the  domestic  pigecms  is  not  entirely  pure,  but 
has  been  mixed  from  time  to  time  with  certain 
Asiatic  species,  and  especially  with  such  true 
rock-pigeons  as  C.  Uuconota  and  C.  intermedia. 
However,  all  of  these  forms  are  very  closely 
related,  di£Eering  in  little  besides  ooler;  and 
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tbcTE  is  no  reason  to  doubt  that  C.  livia  is  the 
predominant  ancestral  q»ecies. 

Many  individuals  of  the  common  dovecot 
pigoM  — those  of  a  grayish-blue  color  with 
wlnte  tower  backs  and  two  black  wing-bars - 


Tuy  closely  resemble  the  wild  rock-pi«on.    In 

.1.  _'ij  _. . .    ..        ick-pipeon  inhabits  the  rocky 


the  wild  s: 


i  and  neigh bonng  islands  of  Europe 
ind  North  Africa,  but  is  rare  inland ;  riiough  in 
many  places  flocks  of  domestic  pigeons  have  re- 
reited  to  the  feral  state  and  nave  reacquired 
■MKt  of  tfac  charactctiatica  of  their  wHd  an- 
cestors. Indeed  several  of  the  Bo-called  apcdea 
found  in  various  parts  of  ^irope,  Asia  and 
E^)ft  arc  ciuisidered  by  Darwin  to  have  thus 
ottgmalcd.  like  their  domesticated  deseend- 
aDls,_  wild  rock-pigeons  are  gr^iaiious.  and 
lire  in  commnnitieB  among  the  caves  and  fit- 
mres  of  inaccessible  cliffs,  where  they  associate 
with  cormorants  and  other  sea-bdrda.  In  the 
tarly  morning  they  Sy  in  flocks  to  the  cultivated 
districts  for  the  purpose  of  feeding  upon  grains 
and  seeds.  They  also  relish  snails,  insects  and 
fruits.  Except  when  with  young,  whose  needs 
force  tbem  to  return  to  the  nesting  site  more 
frequently,  they  remain  in  the  fields  throughout 
die  day.  These  pigeons  are  little,  if  at  all, 
nugratory,  and  during  the  winter  coi^rM^ale  in 
hu^r  flocks  which  search  the  faimiiig  ^tricta 
for  food.  About  April  a  simple  nest  of  grass 
and  twigs  is  conatmcted  on  a  rock-ledge  and 
two  eggs  are  laid.  After  tbe  youi%  are  able  lo 
kave  the  nest  a  second  and  perhaps  a  third 
pair  is  raised.  They  are  strictly  monogamous, 
and  are  said  to  mate  for  life.  In  movements, 
wiice  and  other  ordinary  habits  they  resemble 
the  txxamon  domestic  pigeon. 

Rockrpigeons  take  very  kindly  to  domeslica- 
tion,  and  they,  and  perhaps  closely  related  spe- 
cies, have' been  confined  and  bred  for  an  in- 
memorable  period,  not  alone  because  of  the  very 
excellent  quality  of  their  flesh  as  food,  but  also 
as  carriers  of  messages,  and  because  of  tbt  iii- 
tcreit  attached  to  the  remarkable  and  numerous 
varieties  to  which  ihey  give  origin.  It  is,  how- 
ever, probable  that  pigeons  were  first  domes6- 
cated  solely  for  the  purpose  of  supplying  the 
able;  at  least  the  earliest  known  record  more 
than  3000  B.C,  signifies  their  use  for  this  pur- 
pose by  tbe  Egyptians.  Several  hundred  dis- 
Qnctive  varieties,  of  which  about  ISO  are  named 
'  and  recognized  1^  fanciera,  have  been  prodnced 
under  domesticatioa,  some  of  ihem  differing  but 
little,  others  to  a  marvelous  degree,  from  the 
wild  stodc;  many,  indeed,. are  almost  monstrous. 
Concerning  tbe  origin  of  many  of  the  principal 
pvei  of  domestic  pigeons,  very  little  is  known 
Dislorically.  Some  of  ihem,  as  the  carriers  or 
homing-pigeons,  ate  certainly  very  andent,  and 
'ne  Romans,  who  valued  pigeons  highly,  had 
many  races,  the  pedigrees  o£  which  were  care- 
™ly  recoiled,  Darwin  based  his  conclusion 
"at  all  (his  multitude  of  divergent  forms  could 
"f  traced  back  to  a  common  ancestry  in  the 
■^-pigeon  not  only  on  the  well-known  facts  of 
Je  case  with  which  tbe  rock-pigeon  tan  be 
aotnesticated,  the  resemblance  m  appearance, 
"•aoils  and  voice  between  the  common  domestic 
P^eon  and  the  wild  rock-dove,  and  the  geo- 
KTapbieal  distribution  of  the  falter,  but  also 
upon  a  most  painstaking  anatomical  study  of 
"^y  varieties  and  of  the  facts  of  breeding 
axd  revenion.  He  noticed  that  triple  crosses 
Htweea  distinct  varieties  of  no  matter  what 


color  were  very  likely  to  produce  In  the  third 

generation  a  color  pattern  precisely  like  that  of 
le  wild  race.  The  remarkable  persistence  of 
dte  white  wings,  which  breeders  find  to  be  one 
of  the  most  mflinilt  features  lo  breed  out  of 
fancy-colored  strains,  points  to  C.  Uvia,  of 
whidi  this  feature  is  a  characteristic  Darwin's 
views  have  been  generally  accepted,  as  has  has 
classification  of  the  nnmerDus  varieties.  Four 
principal  groups  are  reco^zed:  (1)  The 
pouters,  farming  a  very  distinct  race  especially 
characterized  by  the  enormously  enlarged  in- 
flatable cesophagus  and  crop;  (2)  a  group  in 
which  tbe  beak  is  generally  long  (short  in  the 
barbs),  the  skin  about  tfac  eyes  and  the  base  of 
the  bedr  is  rough,  swollen  and  wattled,  and.  the 
feet  are  farge;  in  this  group  are  included  tbe 
various  Idnds  of  carriers,  dragons,  runts  and 
barbs;  (3)  a  groi^  in  which  the  beak  is  short 
and  dtc  naked  skin  about  the  eyes  but  littk 
developed ;  Dai^io  considers  this  an  artificial 
group  and  includes  in  it  the  fantails,  owls  and 
turbits,  tumblers,  frill-backs  and  jacobins,  each 
representing  a  well-marked  rab-eroup;  (4)  tbis 
group  includes  a  great  number  oi  races  mon  or 
less  closely  resembling  the  rock-pigeon,  from 
which  they  have  departed  much  less  widely, 
and  are  consequently  less  hi^y  valued  by  fan. 
ciers  than  the  more  strikingly  modified  races  of 
the  (trecedin^  groups.  Among  those  '  which 
Darwin  considers  as  belonging  here  are  thtt 
trumpeters,  laughers,  nuns,  spots,  swallows  and 
common  dovecot  pigeons,  of  which  tbe  iatt«r 
stands  nearest  to  the  ancestral  type.  Next  to 
the  poater  the  faniail  is  the  most  extreme  modi> 
fication,  for  its  tail  comains  up  to  36  or  ema 
42  quill  featbersv  in  l^ace  of  the  12  origiaaUy 
present 

Concerning  the  care  of  pigeoDs  a  few  gen- 
end  principles  may  be  stated  and  the  novice  will 
avoid  many  difficulties  by  recalling  the  habits  of 
the  wild  birds  and  not  running  counter  to  na- 
ture. In  domestication  a  dovecote  or  loft  is 
substituted  for  the  rocky  caverns  of  their  native 
isles,  but  pigeons  should  have  as  taudu  free- 
dom as  possible,  with  plenty  of  fresh  air,  light, 
clean  food  and  water,  and  a  clean  and  roonqr 
shelter  from  the  ektrcntes  of  weather.  Dirty, 
crowded  quarters  engender  parasites;  sour  food 
and  lack  of  air  and  light  cause  various  dis- 
eases; lack  of  suitable  shelter  from  Uie  weather 
proves  especially  fatal  to  the  young  birds  and 


but,  if  for  any  reason  this  is  inexpedient,  a  large 
flying-cage  in  the  open  air  should  be  provided. 
The  gregarious  instinct  is  so  strong  in  pigeons 
that  birds  continually  desert  a  small  flock  in 
order  to  join  a  large  one  in  the  same  neighbor- 


It  should  be  a  large,  airy,  wejl-lif^led 
room,  with  suitable  means  for  the  ingress  and 
egress  of  the  pigeons,  and  capable  of  being 
divided  in  order  to  permit  of  tbe  separation  of 
the  different  races  and  sexes  when  desired. 
Easily  cleaned  nesting  and  roosting  boxes  may 
be  arranged  in  shelves  on  the  walls  and  dur- 
ing the  breeding  period  should  be  provided  with 
nesting  saucers  or  pans,  some  clean,  soft  bay, 
and  kept  scrupulously  clean.  Pigeons  do  not 
dust  but  are  very  fond  of  bathing,  for  which 
ample  facilities  should  always  be  provided.  The 
food  best  adapted  to  tbe  hardier  is  not  always 
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sluitable  to  the  nore  delictte  varieties,  which 
require  a  more  dainty  diet;  but  la  general 
crushed  Indian  corn,  wheat,  peas  and  beans  are 
the  staples,  the  legumes  especially  for  breeding 
birds.  If  they  have  no  opportunity  to  fly  in 
search  of  insects  and  snails  a  few  of  these  or  of 
eertliwornis  should  be  occasionally  added.  A 
little  salt,  an  abund^ce  of  ground  oyster- shells 
oi  other  calcareous  matBrial,  gravel  and  drink- 
ing; water  are  required.  For  the  special  lequire- 
mcnts  of  the  fancy  varieties  reference  must 
be  made  to  some  of  the  special  works  on  ^gecn 
breeding. 

Besides  the  fancy  varieties  raised  in  the 
United  States,  great  nutnbers  of  the  commDn 
SDFta  are  bred  for  use  at  shootine-matches  and 
for  table  consumption  in  the  form  of  squabs. 
Uost  of  the  supply  comes  from  the  small  lofts 
owned  by  nucneroiis  farmers  and  stablemen,  but 
in  a  few  places  the  business  has  been  entered 
upon  cm  a  more  extensive  stale'. 

'  Besides  manv  species  known  as  dores,  four 
Spedes  popularly  de^enated  as  iiigeons  occur 
in  the  United  States.  Three  of  these  belong  to 
the  typical  genus  Columba,  to  which  the  rock- 
pigeon  belongs.  These  are  the  band-tailed 
pigeon  (C  fasciata)  of  the  Rocky  Mountain 
and  Pacific  region,  with  a  distinct  sub-species  in 
Lower  California;  the  red-billed  pigeon  (C 
fiaviroitut)  from  Arizona  southward,  and  the 
white'crowned  pigeon  (C.  ItMcoctpkala)  of 
Florida  and  the  West  Indies.  They  all  differ 
greatly  from  the  rock-pigeon  in  habits,  being 
wood-pigeons,  which  build  their  nests  in  trees 
and  bushes,  among  whose  branches  they  largely 
Hve,  thou^  they  feed  upon  the  ground  on 
acorns,  nnts,  seeds,  etc.  Ttiey  lay  two  e^,  lik« 
most  pigeons,  and  are  gregarious,  the  first  efr- 
peciaih'  often  collecting  in  great  flocks.  From 
all  of  these  the  famous  passenger  pieeon 
{Eetopistei  migralfiritti)  is  distinguishable  at 
B  glance  by  its  long  tail  composed  of  12  slender, 
tapering  feathers.  It  is  a  large  bird,  having  a 
total  length  of  16  to  18  inches,  and,  with  its 
graeefal  form  and  beautiful  metallic  tints,  is  a 
bird  of  impressive  appearance.  This  bird  has 
no  fined  atode,  but  wanders  widely  in  great 
flocks  in  search  of  food.  Formerly  it  ranged 
throughout  North  America  east  of  the  Rocky 
Mountains  and  occasionally  pushed  even  to  the 
shores  of  the  Pacific.  It  was  most  abundant, 
hanevtr,  east  of  the  Great  Plains  and  in  tem- 
fWrate  regions.  At  the  present  time  it  has 
practically  disappeared  from  most  of  this  r»- 
rion  and  is  now  fomid  in  any  numbers  only  in 
the  tippet  Mississippi  Valley  and  the  borderland 
between  the  United  States  and  Canada.  See 
pAssrNGER  Pigeon;  Homimj  Piobotis,  and  the 
names  of  various  groups  and  species. 

Consult  Darwin,  C,  'Animals  and  Plants 
undtr  Domestication*  (2  vols..  New  York 
1900);  id.,  'Origin  of  Species  by  Means  of 
Natural  Selection'  (6lh  cd..  New  York  1906) ; 
Evans,  A.  H„  •Birds,"  in  'Cambridge  Natural 
History!  (Vol.  IX,  New  Yoric  1900) ;  Fulton 
R.,  editor,  Wririit,  L.,  'lllusttnted  Book  of 
Pigeons*  (New  York  1876) ;  Howard,  G.  E., 
'The  Homing  Pigeon'  (Washington  1901); 
MacCleod,  A„  'Pigeon  Raising*  (New  York 
1913) ;  Mershon,  W.  B.,  editor,  'The  Passenger 
Pigeon*  (New  York  1907) ;  Rice,  E,  C„  <11ie 
National  Standard  Squab  Book'  (Boston 
1914);  Stewan-BaKer,  'Indian  Pigeons  and 
Doves'    (London   1913);   Tegetmerer,   W.    B.; 


'Pigeoof:   Thar    Stfucture,   Varieties,   Habits 

and  Man^Kment'   (London  1868)  ;  Twombley, 

E.  C  'The  Pigeon  Standard'  (Boston  1900). 

J.  Pebcy  Mookb, 

Univfraity  of  Pemuylvania. 

PIGEOH-BERRY,  or  INK-BESRY.    See 

FOKEWEED. 

PIGEON  ENGLISH.    See  Pidgih. 

PIGEON  HAWK,  a  small  fakon  {Ptdco 
eolumbarius) ,  distributed  throughout  the  north- 
em  hemisphere.  There  are  more  than  a  dozen 
species  scattered  over  the  worid,  the  two  most 
common  being  dte  European  representatives 
Hobby  and  Merlin;  they  prefier  wooded  culti- 
vated distrioti,  and  uauaily  foUonw  in  ttie  train 
of  the  small  misrator:^  bir<ds  on  iriiicfa  they 
pr^;  the  fli^t  Is  rapid  and  loos  sustained: 
the  nest  is  made  on  trees  or  Eunom  rocks,  and 
the  eggs  are  fr<Hn  three  to  five.  The  American 
pigeon  hawk  is  12  to  14  inches  Itoig  and  about 
25  in  alar  extent;  the  male  smaller.  The  gen- 
eral color  is  bluish  slate,  ovsry  feather  with 
a  longitudinal  black  line;  forehead  and  throat 
white:  below  pale  yellowish  or  reddiA  white^ 
each  feather  with  a  longttvdinal  line  of  brown- 
ish bUck;  tbe  tibi«  are  U^  ferruginous,  with 
black  hnea;  quills  blade,  with  a^  white  tips; 
tail  li^t  bhnsh  ash,  tipped  with  white,  with 
a  wide  subterminal  black  band  and  several 
narrower  bands  of  the  same;  cere  and  legs 
yellow  and  bill  bluish;  the  variatioBs  in  plu- 
mage, according  to  age  and  locality,  are  oo»- 
sideiable.  It  is  found  over  all  (empcrate  North 
America,  Central  and  the  northern  part  of 
South  America,  and  breeds  in  the  north.  It 
is  the  boldest  of  any  hawk  of  its  sine,  powidng 
on  thnuhes,  wild  pigeons,  wi>ock>«ckcrs,  snipe 
and  «ven  teals,  but  preying  chiefly  on  birds  of 
the  size  of  the  red-winged  blacuird  and  son 
rail.  It  rarely  attacks  poultry,  y«t  has  been 
known  to  seiie  cage-birds  hun^  in  the'  pordes 
of  houses  even  in  crowded  oties.  The  nest, 
placed  in  some  thickly  foliaged  tree,  is  ooarwly 
constructed  of  sticks  and  mosses,  resea^Kng 
that  of  a  crow;  the  eggs  measure  abo«t  one 
and  three-fourths  by  one  and  one-balf  inches, 
and  are  nearly  spherical;  the  color  is  not  a  very 
clear  white,  and  there  are  a  few  bold  irregnlar 
dashes  of  light  yellowish  brown,  chiefly  about 
the  smaller  end. 

The  pigeon  hawt  8ay»  Stejnewer,  is  very  • 
closely  allied  to,  if  not  identical  wiai,  ihc  Euro- 
pean merlin  (F.  iHhofaieo) ;  these  two  forms, 
with  the  East  Indian  turumti  (P.  ehiguera), 
and  its  South  African  race  (.F.  rufitoUis),  are 
frequently  regarded  as  a  serarate  genus  ^mion. 
Consult  Fisher,  A.  K.,  'Hawks  and  Owls  oi 
the  United  States'   (Washington  1893). 

PIGEON-PEA,  the  fniit  of  the  leguminous 
shrub  Cajanui  indicus,  a  native  of  India,  but 
now  cultivated  in  tropical  Africa  and  the  West 
Indies.  There  are  two  varieties,  distinguished 
as  bicolar  and  fiavus.  The  former  reaches  a 
hei^t  of  from  three  to  six  feet,  and  has  yellow 
fiowers  with  Crimson  markings;  Uie  latter  is 
larger,  sometimes  attaining  a  height  of  10  feet, 
and  its  flowers  are  of  a  uniform  yellow  color. 
In  India  the  pigeon-pea  forms  a  pulse  of  gen- 
eral use.  The  former  variety  Is,  called  also 
Angola  pea  and  Kongo  pea. 

PIGEON  SHOOTING.    See  Tur-iBvm- 
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PIGEON  WOODPECKER,  the  flicker. 
See  Woodpecker. 

PIGEONS,  Clay.    See  TRAP-SHOOTiNa 

PIGLHBIN,  peg'l-hm,  Bnino,  Gemum 
painter:  b.  Hamburg,  19  Fob.  1848;  d.  Munidi, 
IS  July  1894.  He  began  his  study  of  painting 
iu  die  studio  of  Lippelt  in  Hamburg.  Goine  to 
Dresden  in  1864  he  attached  himself  to  ScbiU 
ling;  with  the  idea  of  tccominK  a  sculptor,  t)Ut 
in  1870  returned  to  painbng,  which  he  studied 
under  Pauwels  in  Weimar,  and  in  Munich 
under  W.  Diei.  The  series  o£  decorative  works 
and  mythological  genres  which  he  soon  after- 
ward produced  show  Ac  influence  of  Bocklin 
(q,v.)  and  Makait.  He  fint  became  widely 
known  by  his  'Moritur  in  Deo*  4[the  dyiag 
Qirist  supported  by  an  angel),  now  in  the  Ber- 
lin National  Gallery.  He  then  executed  a  series 
of  drawings  in  pastel, —  busts,  heads  and  half- 
loMtlu  of  ladies  of  fashion,  rakes,  dandies  and 
chudren, —  whtcfa  appeared  at  Munich  (1884) 
under  me  title  'E)oaze  Pastels.'  His  genre 
pictures  of  child  life  are  well  known  through 
the  reproductions  of  his  illustrations  to  the 
idyll  <Kind  mit  Hund.'  In  1885  he  undertotjc 
a  journey  to  Palestine  with  the  object  of  ixA- 
lectins  materials  for  a  panorama  of  'the 
Crucifixion,*  which  he  completed  with  the  as- 
sistance of  several  other  artists  and  exhibited 
in  1886.  It  was  afterward  reproduced  in  wood 
cuts  1887.  but  the  original  wa»  destroyed  by  fire 
at  Vienna  (1892). 

PIGMENT  (old  French),  any  substance 
that  is  used  or  can  be  used  hy  painters.  The 
word  comes  indirectly  from  the  Latin  pigmen- 
htm,  and  is  related  to  paint  and  painting.  The 
Picls  of  Scotland  were  so  called  because  they 
painted  themselves.    Technically  a  pigment 


the  t 


1  include 


1  has  been  extended  so 
mixed  paint  ready  to  be  applied. 

In  biolc^y  the  word  pigment  is  used  in  the 
sense  of  or^nic  coloring  matter ;  that  is 
oi^niied  substances  in  the  tissues  of  animals 
and  plants  givintt  them  color.  This  coloring 
matter  or  pigment  is  very  generally  distritiuted 
throughout  the  animal  and  plant  kingdoms,  the 
absence  of  color  in  any  of  them  or  of  thdr 
parts  bring  very  rare.  The  darker  or  lighter 
color  of  the  sMn  in  different  races  is  due  to  the 
presence  of  more  or  less  heavy  pigmentation 
of  the  choroid.  In  many  plants  and  animals 
the  jrigment  color  characterizes  the  genera,  or 
family.  This  is  especially  noticeable  in  the 
lower  forms  of  animal  and  plant  life. 

A  highly  spiced  wine  sweetened  with  honey 
is  also  called  pigment.    See  Color. 

PIGMENTS,    Animal     See   Colobation, 

pBOIBCnVE. 

PIGMY.    See  Pvguies. 

PIGNUTS.    SeeHiCKcmr. 

PIGOT,  Sir  Robert,  British  soldier:  b. 
Patshnll,  Staffordshire,  17Z0;  d.  there,  2  Aug. 
1796.  Enterii^  the  army  as  a  (boy,  he  served  at 
Fonfenoy,  was  colonel  in  1772,  accompanied 
the  38th  foot  to  Massachusetts,  fouf^t  at  Lex- 
ington. 19  April  1775.  and  17  June  commanded 
the  British  left  at  Banker  Hill,  becoming 
colonel  of  ibe  regiment  in  December  of  Ae 
same  year  and  major-general  in  1777.  He  was 
stationed  in  Rhode  Island  in  the  next  year,  and. 


in  1782  became  Hentenanl-generaL  In  1778  he 
succeeded  his  brother  as  baronet  and  became 

Sart  owner  of  the  Pi^t  diamond,  brought  by 
is  brother  from  India;  it  was  raffled  tor  in 
1800,  the  receipts  being  nearly  $120,000  and  in 
1802  was  sold  for  $150,000  to  Ali  Pasha,  who 
had  it  ground  to  powder  in  1822,  when  he  was 
mortally  wounded  iby  Reshid  Pasha. 

PIGRIS,  a  Greek  poet,  brother  of  Arte- 
misia, queen  of  (^ria  (352-350  B.C.).  Modern 
critics  assign  to  him  the  authorship  of  the 
famous  mock  epic,  Sarpaxoiimiiaxia,  '"ITie  Battle 
of  the  Frogs  and  Mice,'  a  work  formerly 
accredited  to  Homer. 

PIGWEED,    See  GoosoKxn. 

PIKA,  a  small  animal  of  the  higher  moun- 
tains of  die  northern  hemisphere,  representing 
the  family  Lagomyida,  and  closely  allied  to 
the  hares,  of  which  it  seems  a  degenerate 
branch.  The  pikas  differ  from  the  hares  in 
thrir  much  smaller  size,  in  the  neariy  equal 
length  of  the  fore  and  Innd  legs,  in  the  ^ort, 
rounded  ears,  the  very  small  size  or  absence  of 
the  tail,  and  in  the  possession  of  nearly  com- 
plete clavicles  or  collar-bones.  In  their  most 
southern  distribution  they  inhabit  the  mountain- 
ous districts  and  highlands,  well-known  spedes 
being  numerous  on  the  mountain  tops  of  the 
European  Alps,  in  the  Himalayas  and  in  the 
Rodcy  Mountains.  They  are  never  seen  below 
timber-line,  but  are  found  far  above  it,  in 
Ladak  to  the  altitude  of  16,000  feet  They 
dwell  in  underground  burrows,  or  among  the 
loose  fallen  rocks  of  a  elide  or  cliff-tains,  where 
large  cotmnunides  occupy  favorable  places.  To 
this  they  owe  the  name  'coney,^  commonly 
given  lo  Lagomiu  prtnceps.  the  best-known 
American  spedes,  wliich  the  Indians  called  "lit- 
tle chief."  The  European  name,  'calling*  or 
^ping"  hare,  refers  to  the  shrilt  piinng  hark. 
They_  feed  upon  herbage  during  me  summer, 
and  in  the  early  autumn  cut  and  dry  a  great 
quantity  of  this,  wtiich  they  take  into  their  deep 
burrows  as  provender  for  the  winter.  Their 
fur  is  exceedingly  warm  and  dose,  and  was 
utilized  by  the  >Ullerican  In<£ans  as  material 
for  underclothing,  infants'  garments,  etc.  About 
16  species  are  known.  Consult  Kanford, 
•Fauna  of  British  India  Mammals'  (1888); 
Stone  and  Cram,  'American  Mammals'  (1902). 

PIKE,  Albert,  American  author  and  law- 
yer: b.  Boston,  Mass.,  29  Dec.  1809;  d.  Wash- 
ington, D.  C,  2  April  1891.  He  was  educated 
at  Harvard,  engaged  in  teaching,  in  1831  ac- 
companied an  ejtpedition  to  Santa  F*,  afterward 
exploring  the  head- waters  of  the  Red  and 
Brazos  rivers,  and  in  December  1832  settled  at 
Fori  Smith,  Ark.  He  edited  the  Arkansas 
Advocate  in  1833-36,  was  admitted  to  the  bar 
and  engaged  in  law  practice.  In  the  Mexican 
War  he  commanded  a  squadron,  fought  at 
Bucna  Vista,  received  the  surrender  of  Mapiml 
in  1847,  and  during  the  Civil  War  was  Indian 
commissioner  of  the  Confederate  government, 
and  later  brigadier-general.  After  tfie  war  he 
practised  in  Memphis  and  hi  Washington,  edited 
the  Memphis  Appeai  in  1867-68,  and  engaged 
in  literary  work.  His  'Hymns  to  the  Gods,* 
pidilished  in  Blackwood's  Magasme  in  1839, 
gained  for  him  a  reputation  as  a  poet,  and  he- 
sides  30  volumes  of  Masonic  works  he  poV 
lided  'Prose  Sketches  and  Poems'  (1834). 
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PIKB,  Robert.  EnsUsh  colonitt  in  Amer- 
ica: b.  England,  1616;  d.  Salisbun',  Mass.,  1706. 
He  came  to  America  in  1625,  from  1629  re- 
sided on  a  farm  at  Salisbury,  Mass.,  and  from 
1644  until  Ms  death  held  public  office  in  a 
coloi^.  He  is  chstincfuished  for  his  liberal  at- 
titude on  various  questions  of  colonial  interest 
Thus,  though  a  believer  in  witchcraft,  he  op- 
posed the  admission  in  court  of  'spectre*  tes- 
timony; and  though  a  strictly  orthodox  Puritan, 
defended  the  Quakers,  and  censured  the  gen- 
eral court  for  its  position  in  the  matter.  In 
these  questions  he  appears  as  one  of  the  earliest 
exponents  in  Amenca  of  the  sentiment  toward 
free  speech,  criticism,  and  petition  of  legislative 
assemblies,  and  acquittal  m  courts  of  law  in 
default  of  sufhciently  conclusive  evidence. 

PIKE,  Zebnloa  Hotitgomerjr,  American 
soldier  and  exdorer:  b.  Lamberton,  N.  I.,  5 
Fdi.  1779;  d.  York  (Toronto),  Canada,  27 
April  1813.  He  was  the  son  of  an  armv  officer, 
into  whose  company  he  volunteered,  serving  as 
acadctwlieii  only  15,and'becominga tirsl  heu- 
tenant  six  years  Uter,  In  ISOS  after  the  Louis- 
iana Purchase  he  was  ordered  to  trace  the  upper 
course  of  the  Missouri,  and  with  20  men  spent 
nearly  nine  months  on  tlie  dangerous  voyage  to 
Red  Cedar  Lake.  Immediately  upon  his  return  he 
was  commissioned  by  General  Wilkinson  to  lead 
a  party  ihrougih  the  centre  of  the  Purchase. 
This  expedition  was  overtaken  by  winter  and 
ibe  party,  while  on  the  banks  of  what  they 
thought  the  Red  River,  was  arrested  by  the 
Spanidi  authorities,  who  later  released  all  mem- 
bers of  the  expedition.  Before  his  arrest  Pike 
had  discovered  'Pikes  Peak^  and  had  explored 
the  country  around  Leadville.  He  arrived  at 
Natchitoches  1  July  1807,  was  warmly  thanked 
by  his  superiors,  and  was  rapidly  promoted.  In 
1812  he  was  stationed  on  the  frontier,  and  in 
the  next  year,  having  become  a  brigadier,  led 
tbe  attack  on  York,  Canada.  The  magazine  of 
the  fort  exploded  during  the  assault  and  Pike 
was  killed  by  a  flyins  stone.  The  fort  sur- 
rendered  just  before  he  died  Consult  Cones, 
E,  'Expedition  of  Zebulon  M.  Pike  to  the 
Headwaters  of  tlie  Mississippi'  (3  vols.,  New 
York  1895). 

PIKB,  a  weapon  much  used  in  Ae  Middle 
Ages  as  an  arm  for  infantry  or  foot- soldiers.  It 
was  from  16  to  18  feet  long,  and  consisted  of  a 
pole  with  an  iron  poinL  (See  Lamcb).  Men 
armed  with  it  were  called  pike-men.  After  the 
invention  of  guns,  pikes  gradually  fell  into 
disuse,  the  bayonet  in  the  musket  or  rifle  being 
more  suited  to  hand-to-hand  fitting.  The 
Prussian  Landsturm  was  armed  with  pikes  in 
I8l3,  to  be  used  in  case  no  'better  arms  were  to 
he  had  The  Swiss  first  substituted  the  halbert 
for  the  pike  toward  the  15th  century.  For 
sotne  lime  every  company  in  the  armies  of 
Europe  consisted  of  at  least  two-thirds  pike- 
men.  In  the  United  States  during  the  John 
Brown  (q.v.)  insurrection  at  Harper's  Ferry. 
Va.,  Brown's  followers  were  armed  with  pikes 
as  well  as  muskets. 

PIKE,  PICKEREL,  fresh-water,  ravenous 
Sshes  of  the  family  Luctida  or  EsoeiiUr.  They 
are  teleostomous  6shes,  forming,  with  the  mud- 
miimows,  (^rinodonls  and  blind  fishes,  tihe 
order  Hatlottu.  In  the  pikes  the  body  is 
lengthened,  flattened  on  the  back,  and  ta^rs 
abruptly  toward  tbe  tail.    One  dorsal  fin  exists. 


<pUced  far  back  on  die  body,  and  <4>posite  the 
anal  fin.  The  mouth  is  very  larze  and  lower 
jaw  projects,  the  biting  edge  of  the  upper  jaw 
being  formed  by  the  maxiltary  and  premaxil- 
lary  'bones.  Teeth  are  present  in  nlemiful 
array,  and  are  borne  by  almost  every  bone  en- 
tering into  the  composition  of  the  mouth  as 
well  as  small  ones  upon  the  tongue.  They  are 
\CTy_  sharp  and  of  various  sizes,  the  larger  ones 
having  a  hinge-like  attachment  by  means  of  a 
li^tnent,  to  the  bones.  The  body  is  clothed 
with  small  cycktid  scales,  or  diose  of  a  single 
roimded  variety.  There  is  a  ungle  genus 
{Lttciui)  with  five  species,  four  of  which  are 
confined  to  North  America,  the  fifth  being 
found  in  Europe  and  Asia  also.    The  common 


^ikes  are  the  tyrants  of  their  sphere,  being  the 
most  voracious  of  fresh- water  fishes.  They 
feed  upon  smaller  fishes,  upon  frogs,  musktati, 
and  other  animals;  and  young  dntjcs  and  other 
aquatic  birds  have  been  known  to  be  dr^ged 
below  the  -water  and  devoured  by  these  fishes. 
Perches  end  sunfish  are  said  to  escape  the 
pike's  attack  owing  to  the  presence  of  their 
sittny  dorsal  fins.  When  fully  grown  the  pike 
may  ordinarily  attain  a  length  of  four  feet,  and 
there  are  instances  on  record  in  wliicb  these 
fishes  have  exceeded  that  length. 

In  America  this  species  ranges  from  the 
Ohio  River  and  southern  New  York  to  Ataiki 
and  Greenland,  and  is  especially  abun^int  in 
tbe  lakes  and  rivers  of  British  America.  It 
prefers  quiet  waters;  and  remains  for  long  pe- 
riods suspended  perfectly  stationary  in  the 
water,  but,  when  its  prey  approaches,  darts 
upon  it  with  the  utmost  suddenness  and  the 
speed  of  an  arrow.  Throughout  the  3;ear,  ex- 
cept in  the  spring  when  they  consort  in  pairs, . 
the  pike  leads  a  solitary  life;  lOO^JO  to  500,000 
eggs  are  deposited  from  April  to  May,  accord- 
ing to  the  latitude.  No  nest  is  made,  and  the 
non-adhesive  eggs  sink  to  the  bottom.  "The 
muskellonge  or  muscalonge  is  a  still  larger  spe- 
cies, often  attaining  a  leng%  of  five  to  ei^t  feet 
and  a  weight  of  100  pounds  or  more.  It  mav 
be  quickljr  distinguished  from  the  pike,  i 


the  greater  number  of  rays  in  the  fins.  It  i^ 
found  in  the  Great  Lakes  and  other  large  bodies 
of  water  in  that  general  region  and  northward. 
Being  a  pike  on  a  large  scal^  its  habits  closely 
resemble  those  just  described  for  tfaat  spedes. 
It  prefers  the  deeper  waters,  resting  among 
plants  near  the  bottom  and  is  a  most  formidable 
enemy  of   all   living  creatures  inhabiting  the 

The  name  'pickerel^  is  the  diminutive  of 
pike  and  is  employed  to  designate  all  of  the 
small  spedes  as  well  as  the  young  of  the  larger. 
The  species  to  which  this  name  is  especially 
applied  are  the  banded  pidcerel  {L.  anun- 
canw),  which  seldom  exceeds  12  inches,  and 
is  found  in  lowland  streams  of  the  Atlantic 
watershed  from  New  England  to  Florida;  the 
western  pickered  (Z..  vermiculalui') ,  a  similar 
species  of  the  Mississippi  Valley;  and  the  com- 
mon pickerel,  pike,  or  jack  {L.  retici*tatus)  of 
the  entire  eastern  United  States.  The  last 
named  attains  a  length  of  two  feet  and  is  com- 
mon everywhere,  b«ng  especially  abundant  in 
clear  lakes,  where  it  reaches  the  largest  die. 
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AU  of  these  are  most  excellent  table  fishes. 
Tbt  dash  with  which  they  take  the  hook,  and 
the  vigor  and  determination  with  which  they 
S^I  for  liberty  makes  them  great  favnrites 
with  sportsmen,  though  their  destnictiveness  to 
other  game  fishes  has  ^ned  them  many  ene- 
mies. The  larger  speaes,  and  espedally  the 
muskellon^  are  usually  taken  by  trolling,  a 
copper  wire  line  being  used  when  tbey  seek 
the  depths  of  the  lakes.  The  smaller  ones  may 
be  taken  with  a  li^t  tackle,  the  chief  precaution 
being  to  prDvide  against  the  severance  of  the 
line  by  tfieir  sharp  teeth.  Live  minnows  or 
SDiall  irogs  are  tempting  baits. 

The  name  pike  is  also  used  for  several  other 
quite  unrelated  fishes  which  present  some  re- 
semblance to  the  iMkes  in  their  elongated  forms. 
Amone  these  may  be  mentioned  the  §ar  pikes 
(Lepiaosteus)  and  the  sea  pike  or  silver  ^r 
(Tylomrtu).  Consult  Hen^atl,  'Bass,  Pike, 
Perch  and  Others'  (New  York  1903);  and 
Cholmondeley-Pennell,  'Book  of  the  Pike» 
(New  York  1890). 

PIKE-PERCH,  a  fish  closely  allied  to  the 
perch,  but  showini;  a  resemblance  to  the  pike 
in  the  elongated  body  and  head.  The  Ameri- 
can pike-perches  beloiiK  to  the  genus  Sti^os' 
Icdicn,  wnidi  differs  from  the  European  Lucio- 
ttrsa  in  the  weaker  development  of  the  fin 
sjHnes.  From  the  true  perches  the  pike-perches 
are  easily  distinguished  by  the  elongated  head 
and  the  presence  of  canine  teeth  on  the  jaws. 
The  most  important  species  is  S.  vttreum,  whii^ 
bears  a  large  number  of  local  names,  but  is 
best  known  as  the  wall-eyed  pike  (q.v,).  The 
chief  European  species  is  L.  sandra,  which  at- 
tains a  length  of  three  or  four  feet,  and  wei^s 
25  or  30  pounds.  The  S.  cdnadense  inhabits 
many  of  the  northern  lakes  of  North  America, 
and  is  slightly  more  cylindrical  than  S.  vitreum, 
,  besides  having  more  spots  on  the  fins  and  no 
black  spots  back  of  the  dorsal  fins. 

PIKES  PEAK,  in  Colorado,  a  peak  of  the 
Rocky  Mountains,  lat.  39'  N.,  long.  105°  W.; 
tbe  height  is  14,108  feet  above  sea-level.  Gen. 
Z.  M.  Pike,  of  the  United  States  army,  discov- 
ered this  mountain  in  1806,  Colorado  Springs, 
a  famous  summer  resort,  is  near  by.  In  as- 
ceodin^  the  mountain  the  transition  is  abrupt 
from  pine  forests,  which  cover  the  sides  up  to 
nearly  12,000  feet  in  height,  to  bare  granite 
rocks  with  here  and  there  tufts  of  sage  grass 
in  the  crevices  and  at  the  summit,  fringing  the 
snow  fields,  plants  with  pale  yellow  and  delicate 
purple  blossoms.  Two  gorges  extend  from  the 
lop  almost  to  the  base.  The  summit  is  nearly 
level,  with  an  area  of  about  60  acres.  Prom  the 
top  may  be  seen  a  view  of  unsurpassed  magnifi- 
cence and  grandeur;  for  fully  100  miles  In  all 
directions  is  a  vast  expanse  of  mountains  and 
valleys,  doited  with  sparkling  lakes  and  rivers. 
From  1S73  to  1S88  the  United  Slates  Si^al 
Service  had  here  a  meteorologicBl  station.  The 
weather  bureau  established  a  station  here  in 
1892.  In  1891  a  rack  and  lunitHi  road  was 
opened  to  the  stwimiL  The  name  Pikes  Peak 
is  often  applied  to  tbe  gold  regjon  in  the  Tiein- 
ity  of  the  mountain. 

PILASTBK,  in  wchtttctW€,  a  column  set 
m  and  partially  projecting  from  a  wall,  as  an 
ornamental  support  to  an  arch,  etc.,  and  seldom 
projecting  more  than  one-foorih  or  one-third 
of  Its  breadth  from  the  wall.    It  may  he  a  sim- 


orders  of  armitecture,  with  capital. 

PILATE,  pn^t,  Pontiiw  (Pontius  Pila- 
Tus ) ,  the  Roman  governor  (procurator)  of 
Judiea,  Samaria  and  Idumea  at  the  time  of 
Christ's  crucrfizion :  he  held  that  station  from 
the  year  26  till  he  was  deprived  of  office  in  36: 
the  capital  of  the  district  ruled  W  him  was 
CKsarea,  in-earlier  times  known  as  Turns  Stra- 
tonis.  Little  or  nothing  is  known  regarding  his 
history  previous  to  his  ap^intment  as  procura- 
tor. He  was  a  man  specially  unfitted  by  tem- 
perament for  the  station  to  which  he  was  as- 
signed, in  view  of  the  keen  animosities  existing 
for  ages  between  the  Jews,  the  Samaritans  and 
the  ancient  inhabitants  of  FhiHstia,  and  the 
abhorrence  of  the  Jews  for  their  Gentile  rulers. 
Pilate  flaunted  in  Oie  face  of  the  people  of  the 
Holy  City_  the  standards  of  ttie  Roman  armies 
with  the  image  of  Tiberias  and  the  eagles  of 
the  legions,  both  of  which  were  always  saluted 
with  reKglous  veneration  as  gods;  he  rifled  the 
sacred  treasury  (eoihm)  of  the  temple  to  pay 
the  cost  of  an  aqueduct;  he  slaughtered  a  com- 
pany of  Githleans  while  they  were  engaged  in 
an-  act  of.  sacrifice;  he  set  his  troops  upon  a 
peaceable  assemblage  of  Samaritans  on  Mount 
Gerioim,  the  holy  pUc«  of  that  nation;  it  was 
this  act,  nAt  his  surrendering  Jesus  mto  the 
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thai  he  died  by  suicide.  But  legend  does  not 
treat  his  story. so  prosaically;  one  legend  makes 
him  die  at  Rome  where  his  bo^,  having  been  - 
thrown  into  die  Tiber,  caused  violent  tempests 
aiid  intmdationB;  but  tue  patrons  of  tbe  Viaiae 
traditioa  make  Vicime  and  the  river  Rhone 
the  theatre  of  these  prcMhi^es.  Strangely,  Ter- 
tulhan  holds  Pilate  to  have  been  at  heart  a 
Chiisdan  (fro  twt  conscientia  christiaiMu)  ;  the 
Copts  reckon  him  amoi^  the  martyrs,  and  he 
hat  a  nlace  in  the  Abyssinian  Church  calendar. 
Pilate's  wife,  traditio&ally  named  Procla,  or 
C^ndia  Pmcula,  is  veneruted  in  the  Greek 
Church  as  a  saint ;  her  day  in  the  Greek 
Churdi  calendar  is  27  October.  Consult  the 
apocryphal  *Acts  of  Pilate* ;  Rosadi,  G.,  'The 
Tnal  of  Jetus'  (London  1905). 

PILATDS,  pe-la'toos,  Motint,  in  Switzer- 
land, a  peak  of  the  Bernese  Alps,  near  Lake 
Lucerne.  The  highest  crest,  Tomfishom,  is  6,998 
feet  above  sea-level.  A  rack  and  pinion  railroad 
extends  to  tbe  summit.  Ute  name  seems  to 
have  come  from  the  word  pila,  a  pillar,  hence, 
"pillar  mountain.*  Some  authorities  claim  the 
name  comes  from  mons  pileatus,  *hatted  moun- 
tain," from  its  appearance  when  the  mists  or 
clouds  are  rising.  One  of  the  numerous  legends 
connected  with  the  place  is  that  it  is  named 
after  Pontius  Pilate,  who  from  the  top  of  this 
mountain  threw  himself  into  a  lake  and  was 
drowned.  Allusion  is  made  to  this  legend  in 
Scott's  work,  'Anne  dl  Geierstein.' 

PILAU,  pi-la',  or  PILLAF,  a  food  prep- 
aration common  in  Turkey,  E^pt,  Syria  and 
India,  consisting  generally  of  nee,  thoroughly 
boiled,  drained,  and  ncntly  stirred  with  butter, 
pepper  and  finely-chopped  onions.  For  the 
tables  of  the  wealthy,  fowls,  Iamb,  mutton, 
shreds  of  ham  or  baoon,  variously  cooked,  but 
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PILCHAKD— VILOKIHAIUC  or  ORACB 


alwvs  well  boiled  or  routeil,  are  placed  on 
the  top  of  tlie  rice,  and  served  with  iL 

PILCHARD,  a  European  herring  {Clupta 
pilchardtti)^  the  full-grown  form  of  the  sardine 
(q.v.),  which  closely  resembles  the  ordinary 
.  herring  but  is  of  smaller  size  and  straigbter 
outlines.  This  species  is  found  in  greatest 
plenty  on  ihe  southern  coasts  of  England,  the 
Cornwall  pilchard  fisheries  beine  those  best 
known  and  most  celebrated.  The  fishery  is 
more  or  less  continuously  carried  on,  but  pro- 
ceeds with  the  greatest  vigor  in  July,  Shoats 
of  pilchards  then  appear,  which  are  taken  in 
seines  in  vast  amounts.  Uore  than  10,000  hogs- 
heads, each  holding  3,000  fish,  have  been  tilled 
in  a  single  day's  fishing  at  one  port.  These  - 
fishes  are  salted  and  cured,  and  are  then  piled 
into  great  stacks,  from  which  a  valued  oil 
exudes.  They  remain  four  weeks  in  these 
stacks,  and  are  then  washed  to  free  them  from 
the  oil,  packed  in  barrets,  and  afterward  ex- 
ported The  pilchards  are  chiefly  consumed 
in  Spain,  Italy  and  France  during  Lent  and 
other  fasting  seasons. 

PILCOHAYO,  pel-k6-mi'5,  a  South  Amer- 
ican river,  one  of  the  aCBuents  of  the  Para- 
guay, rising  in  the  BoUvian  pleateau  east  of  the 
Andes  from  several  small  streams  in  the  prov- 
inces of  Lipei,  Chidias  and  Poopo.  Its  general 
course  is  southeast,  and  its  length  perhaps 
1,300  miles.  It  receives  the  Potosi  and  the 
Cachimayo;  crosses  the  department  of  Potosi, 
Sucre  and  Tariia;  joins  the  Pilaya,  which 
drains  southern  Bolivia,  above  San  Frandsco 
Solano;  and  near  thai  mission  is  joined  by  the 
Chaco.  Its  course  so  far  is  narrow,  winding, 
and  full  of  rapids  and  cascades,  and  its  drop 
has  been  from  a  height  above  the  sea  of  6,500 
feet  til  only  1,300  feet.  But  on  coming  into  the 
fiat  countr;^  it  does  not  become  a  navigable 
river,  but  like  many  of  the  Western  rivers  of 
the  United  States  almost  disappears  in  the  sands 
and  then  spreads  out  in  shallow  lagoons,  so  that 
the  embouchure  of  its  main  branch  into  the 
Paraguay  is  a  forest  swimming  in  a  lake  delta. 
Other  branches  join  the  Paraguay  farther  south 
than  Asuncion,  where  the  main  branch  empties. 
The  main  branch  was  a  subject  of  dis- 
pute between  Argentina  and  Paraguay,  as  the 
boundary  was  defined  simply  as  being  the  main 
branch  of  this  river.  The  Spanish  explorers 
had  considered  it  to  be  the  Araguai  Guam  (or 
Rio  del  Instituto  Argentine) ;  but  a  board  of 
arbitration  of  which  Rutherford  B.  Hayes  was 
president  decided  against  this  claim  In  1878. 
Fishing  in  the  river  is  excellent  Elxploration 
was  begun  by  Father  Patino  in  1721.  In  1882 
Crevaux,  a  French  explorer,  was  killed  with  five 
of  his  comrades  by  the  Toba  Indians. 

PILE,  or  SPILE,  in  engineering  and  build- 
ii^,  a  heavy  beam  or  timber,  driven  into  soft 
ground,  sand,  mud,  etc,  to  form  part  of  a  solid 
foundation  for  a  building,  wharf,  wall,  etc  The 
wwd  comes  from  Anglo-Saxon  pil,  a  sharp 
stake,  which  is  also  represented  in  modem 
English  by  the  word  fiale,  as  a  fence-pale.  A 
pile  is  usually  a  portion  of  a  straight  tree  trunk, 
from  ux  to  eight  inches  diameter  at  the  smaller 
end,  which  is  sharpened  to  a  point,  to  drive 
easily  into  the  ground.  Sometimes  this  point  is 
armed  or  protected  with  iron  or  steel,  to  pre- 
vent the  wood  from  splitting  in  going  down 
into  bard  ground.    A  pile  may  be  of  any  length 


that  can  be  CMtveniently  handled,  but  from 
20  to  60  feet  is  the  usual  thing.  A  series  of 
them  driven  into  a  muddy  bottom  on  a  shore 
make  a  very  firm  support  for  a  buitding.  As 
wood  becomes  scarcer,  the  concrete  pile  has 
come  into  use,  being  a  light  shell  of  steel,  filled 
with  concrete.  In  some  instances,  as  for  steady- 
ing the  tubes  of  the  Pennsylvania  railway  tubes 
under  the  Hudson  River,  screw  pile*  have 
been  preferred,  these  having  a  very  broad 
screw- like  flan^  at  tbe  foot,  which  resists 
motion  in  an^  direction.  They  are  pot  into  posi- 
tion by  tunun^  like  a  screw,  whereas  the  com- 
mon pile  is  driven  by  a  pile-driver.    See  Fouh- 

PI^B,  a  primitive  form  of  electric  battery, 
made  of  plates  piled  up,  as  a  dry  pile,  voltaic 
pile  or  thermopile.    See  Electricity. 

PILE-DRIVER,  a  machine  for  driving 
spiles.     A   tail    framework   carries   a 


weight  is  dropped  on  the  bead  of  the 
pile,  thus  hammering  it  down,  until  the  desired 
level  is  attained.  A  hoisting  engine  may  be 
employed  to  raise  the  weight,  and  it  may  be 
given  added  force  for  its  blow  by  a  steam 
piston,  on  the  principle  of  a  steam  hammer. 
PILE-DRIVING.  See  Foukimtiom.  _ 
PILE-DWELLINGS,     See   Lakb-dwsll- 

PILES.    See  Heuokrroids. 

PILEWORT,  a  i^nt  regarded  as  curative 
of  piles.  In  Great  Britain  these  virtues  and  the 
name  belong  to  the  celandines  (q.v.),  especially 
Chelidoniam  majut.  In  the  United  States  sev- 
eral herhs  of  medicinal  repute  are  called  pile- 
worts,  such  as  the  Maryland  figwoti  (Scrophn- 
iaria  marylandica)  ;  the  fire-weed  {Erechtites 
hieracifolta),  a  thistle;  and  a  crowfoot,  the  so- 
called  lesser  celandine  iFicaria  iicana). 

PILGRIBl,  Charles  W.,  American  phy- 
sician: b.  Monroe,  Orange  County,  1860.  He 
received  his  medical  degree  from  New  York 
University  in  1881  and  pursued  his  studies  fur- 
ther at  the  University  of  Vienna.  In  1882  he 
was  assistant  physician  in  the  asylum  for  in- 
sane criminals  at  Auburn,  and  occupied  a 
similar  position  later  at  the  Utica  Stale  Hos- 
pital and  at  the  Women's  Hospital  at  Munich, 
Germany.  In  1890  he  was  appointed  superin- 
tendent of  the  Willard  State  Hospital,  and 
three  years  later  became  head  of  the  Hudson 
River  State  Hospital.  In  1906  he  became  presi- 
dent of  the  State  commission  in  lunacy,  which 


he  was  appointed  chairman  of  the  State  hos- 
pital commission  under  Governor  Whitman's 
regime. 

PILGRIM  COMPACT,  The.  See  Uay- 
PLOWEB,  The. 

PILGRIM  FATHERS.  See  MAVPtownt. 
The. 

PILGRIMAGE  OP  GRACE,  in  En^ish 
history,  an  insurrectionary  movement  in  1536- 
37,  consequent  upon  the  proceedings  of  Henry 
Vni  in  regard  to  the  Church,  and  led  in  the 
first  instance  by  Robert  Aske,  a  Lincolnshire 
gentleman.  The  insurgents  demanded  the  fall 
of  Cromwell,  redress  to  tbe  Church,  and  re- 
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union  with  Rome.  Mustering  to  th^  nutaber  of 
30,000,  they  raarcbed  upon  York,  and  within  a 
(«w  days  irerc  masters  of  England  north  of 
th«  Humber.  Henry  temporized,  promising  % 
Iree  parliament  at  York;  but  wfaen  the  insur- 
gents returned  home  ail  concessions  were  re- 
voked, and  a  reneyral  of  the  revolt  was  sup- 
pressed with  Rreat  tigor.  Many  perished  by 
the  block,  the  gibbet  and  the  stake.    See  Eng- 

LAKD. 

PILGRIMAGES,  journeys  to  distant 
pjaces  for  devotional  purposes.  The  custom  of 
pilgrimage  is  ancient  and,  until  modem  times, 
was  universal.  In  ancient  Egypt  and  Syria 
were  privileged  temples  to  which  devotees  re- 
sorted from  distant  pans.  Pilgrimage  is  an  im- 
portant clement  in  the  religions  of  India.  In 
the  oeriod  of  highest  Grecian  culture,  whether 
in  Greece  itself  or  in  Asia  Minor  or  in  Magna 
Gr*cia,  the  chief  temples  of  the  Hellenic  gods 
were  the  resort  of  pilgrims  in  thousands;  the 
temple  of  AlhenJ  at  her  own  city,  that  of  Z«us 
&t  Olympus,  that  of  .£sculapius  at  ^idaurus, 
of  Hera  at  Samos,  of  Artemis  at  Ephesus,  were 
for  the  Greeks  what  the  temple  at  Jerusakm 
was  for  the  people  of  Israel,  or  what  Moham- 
med's tomb  is  for  the  Moslems.  'We  are  only 
I  stirred,*  says  Gcero,  'by  the  very  places  that 

!  bear  the  footprints  of  those  we  love  or  admire.* 

The  pilgrimages  of  the  Jews  to  their  holy  dty 
at  the  Ei^h  festivals  were  matter  of  precept; 
I  in  Christianity,  though  pitgnmages  have  never 

been  commanded  by  the  Church,  tfac  custom  of 
pilgrimage  has  bad  a  vast  development,  befcin- 
ning  probabljr  in  the  first  Christian  A^  aai 
certainly  attaining  considerable  proportions  in 
the  century  which  saw  the  triumph  of  the  new 
religion  over  Roman  paganism.  Among  the 
woncs  of  Saint  Jerome  (J4(M20)  occur  letters 
of  his  correspondents  in  Syria,  the  ladies  Paula 
I  and  Eustochium,  in  one  of  which  the  resort  of 

numerous  pilgrims  to  the  holy  places  in  Pales- 
tine is  recorded  in  terms  which  give  proof  that 
I  in  tliat  day  inl^rimage  was  a  highly  esteemed 

form  of  devotion,  though  the  historical  ac- 
curacy of  the  statement  that  pilgrims  had 
flocked  to  the  scenes  of  Christ's  life  'ever  since 
die  ascension*  is  open  to  question.  *'It  were 
irksome,*  the  lady  Paula  writes,  "to  coimt  the 
bishops,  the  mar^rrs,  the  masters  of  ecclesias- 
tical learning,  who  from  the  Lord's  ascension 
till  this  day  have  come  to  Jerusalem,  thinking 
that  they  would  have  less  devotion,  less  knowl- 
edge; that  their  virtues  would  lack  their  last 
I  perfection,  unless  they  should  have  worshipped 

:  Christ  at  the  very  spot  where  first  the  gospel 

I  light  beamed  forth  from  the  gibbet.*    We  learn 

from  Saint  Augustine  and  some  of  his  contem- 

Saties  that  the  tomb  of  the  protomartyr, 
nt  Stephen,  attracted  in  his  time  great 
throngs  of  pilgrims.  But  it  was  in  the  Middle 
Ages  that  pilgrimage  had  greatest  vogue.  For 
■ome  time  after  the  Saracens -had  become  mas- 
ters of  Palestine  the  pilgrims  from  the  West 
had  tmhindered  access  to  the  holy  places;  but 
when  Jerusalem  came  under  the  control  of  the 
fanatical  sect  of  the  Fati mites.  Christian  dev- 
otees were  made  the  victims  of  all  forms  of 
outrage.  After  enduring  this  for  about  two 
eentaries  the  Western  world  poured  out  its 
hosts  of  armed  pilgrims,  the  Crusaders.  But 
Palestine  did  not  comprise  all  the  places  of 
I  pilgrim  resort:  near  the  city  of  Rome  is  Loreto, 

!  beheved  to  contain  the  very  house  in  which  Jcstu 


and  his  mother  lived ;  Spdin  had  the  shrine  of 
Saint  James  (SaBtia^o)  de  Compostetla;  France 
that  of  Saint  Martin  of  Tours.  In  tiie  year 
1428  there  sailed  from  nine  different  ports  of 
England  for  Spain  on  the  way  to  Compostella 
866  pilgrims;  at  the  same  time  there  were 
sevenl  famous  shrines  in  Enriand  itself,  chief 
among  them  the  shrine  of  ^aint  Thomas  i 
Becket,  archbisbop  of  Canterbur}^,  one  of  the 
most  celebrated  resorts  of  pi^rims.  In  the 
latter  half  of  the  19th  century  there  was  a 
revival  of  the  custom  of  pilgrima^vs,  especially 
in  France.  The  most  persistent  pilgrimages  of 
modem  times  are  those  of  Islamites  to  Mecca 
(q.v.)  and  Medina  fq.v.).  These  two  Arabian 
cities  live  almost  wholly  off  the  j)ilgrims  who 
come  in  vast  numbers.  Mecca  is  the  sacred 
city,  but  the  bones  of  the  Prophet  He  in  a 
mosque  at  Medina,  so  thousands  of  the  faith- 
ful deem  it  inounbent  on  them  to  visit  both 
dties. 

PILGRIM'S  PROGRESS,  The.     This  Is 


I  do?*  Christian  flees  from  the  City  of  Destruc- 
tion, puts  aside  his  jeering  or  pitj^ng  neigfa.- 
bors,  straggles  through  the  Slough  of  Despond, 
trembles  under  Sitiai,  is  comforted  and  in- 
structed at  Interpreter's  house,  and  losing  his 
burden  at  the  Cross,  is  ready  for  the  great 
journey.  He  fights  against  Apolh'on,  is  im- 
prisoned with  Faithful  in  Vanity  Pair.  Escap- 
ing boA  seducers  by  the  way  and  the  clutches 
of  Giant  Despair,  he  gains  those  Delectable 
Mountains  whence,  though  Atheist  and  Igno- 
rance intervene,  the  way  to  the  Celestial  City  is 
sure,  even  throu^  the  river  of  Death.  Thou^ 
th«  conception  of  human  life  as  a  hard  journey 
toward  th«  divine  is  both  old  and  common,  it 
has  nowhere  else  been  imagined  so  appealingly. 
This  is  not  critical  opinion;  it  is  fact.  The 
•Pilgrim's  Progress,*  translated  into  all  lan- 
gtiB^es,  has  had  a  circulation  beyond  the  pos- 
stbihty  of  record.  It  is  one  of  the  few  in- 
BtatKcs,  not  merely  of  international  fame,  but 
of  international  ^popularity.  Its  characters  have 
become  proverl^;  and  the  Slough  of  Despond 
and  Vanity  Fair  are  used  almost  i 


Populariw  I 
y  deep.    Sur 


must  have  its  springs 
very  deep.  Surface  reasons  explain  merely  the 
occasion.  Banyan  was  a  Dissenter  in  the  time 
of  the  Protestant  revolt.  Bom  eight  years 
after  the  Pilgrims  landed  at  Plymouth  Rod^ 
he  was  a  lad  during  the  Civil  War  (1642-46), 
a  young  man  under  the  Commonwealth  and  in 
his  manhood  12  years  a  prisoner  for  insisting  OQ 
Uberty  of  preaching.  He  spoke  to  English  Pro- 
testants on  both  sides  of  the  Atlantic  in  their 
own  religious  language.  But  since  his  am)eal 
has  been  limited  neither  to  English  nor  lo  Prot- 
estants, we  must  took  deeper.  The  persons 
of  the  'Pilgrim's  Progress,'  Mr.  By-Ends,  the 
brisk  lad  Ignorance,  Faithful  and  the  rest, 
though  the^  bear  abstract  names,  are  not  mere 
personifications.  They  are  more  than  the  types 
of  ordinary  allegory,  more  even  than  the  pictur- 
esoue  figures  of  the  'Faery  Queene.'  They  are 
individuals,  as  truly  characters  as  the  persons 
of  plajrs  and  novels.  They  talk  as  real  people. 
We  get  from  them  what  we  desire  of  all  imagi- 
native literature,  vicarious  experience  of  human 
life. 

The  Ufe  that  Bunyan  tbni  creates,)ir  force 
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of  imagination  he  knew  by  direct  conUct  It 
is  common  life  because  he  was  a  man  of  the 
people.  An  unschooled  tinker,  mending  pots 
and  pans  from  door  to  door,  he  knew  the  com- 
mon hopes  and  loves  and  fears  by  daily  hard 
experience  from  childhood.  That  tells  why  he 
sp^ks  the  common  language,  a  language  so 
common  as  to  be  sometimes  illiterate  i  it  does 
not  yet  tell  why  he  speaks  the  universal 
language,  fiunyan  happened  to  be  a  tinker;  he 
was  bom  to  be  a  preacher;  he  became  a  great 
preacher  because  he  devektped  to  an  extraordi- 
nary degree  imaginative  vision.  Such  of  his 
actual  sermoniung  as  has  been  imperfectly  pre- 
served, or  is  suffered  to  interrupt  the  story  of 
the  'Pilgrim's  Progress,*  shows  httle  beyond 
the  disputatious  habit  of  his  sect  It  is  not 
characteristic.  Bunyan  cannot  be  reduced  to 
sermon  heads;  for  he  was  not  a  reasc»ier. 
But  he  was  all  the  more  a  popular  preacher; 
for  his  persuasion  sprang  from  imaginative  oral 
realiiation.  He  ^tuied  vividly  m  his  own, 
mind  both  things  and  thoughts;  he  bad  a  seeing 
imagination.  And  to  an  equal  degree  he  had 
the  power  of  oral  utterance  in  words  that 
would  make  his  hearers  see  and  feel  too.  Thus 
his  diction  is  habitually  concrete  because  for 
him  to  think  was  to  see.  He  makes  doubt,  fear, 
repentance  real  by  making  them  viable  and  al' 
most  tangible.  He  makes  us  live  them  in  the 
persons  of  his  story  feel  them  with  him  because 
we  see  them  with  nirn. 

The  other  mainspring  of  his  ^>peal  is  a 
style  more  utterly  oral  Wan  that  of  any  other 
English  author.  He  follows  with  fearless  am- 
pliaty  the  ways  of  common  speech.  The  prov- 
erbs that  he  uses  so  often — "a  saint  abroad 
and  a  devil  at  home,"  'a  waterman,  looking 
one  way  and  rowing  another*  —  ace  no  more 
homely  than  his  own  habitual  exprcsuon. 
'There  is  a  company  of  these  crazedJieaded 
coxcombs  that  when  they  take  a  fancy  by  the 
end  are  wiser  in  their  own  eyes  than  seven 
men  that  can  render  a  reason.*  'Some  cry 
out  against  ain  even  as  the  mother  cries  out 
against  the  diild  in  her  lap,  when  she  calleth 
it  slut  and  naughty  girl  and  then  falls  to  hug- 
ging and  kissing  it*  Knowing  few  books  but  , 
the  English  Bible,  he  has  the  cadences  not  of  > 
literature,  bvt  of  talk.  His  style  is  as  oral  as 
any  that  was  ever  put  into  a  book. 

But  deeper  even  than  his  vivid  concretencss 
and  his  oral  homeliness  is  the  spring  of  bis 
sincerity.  His  Style  is  the  pure  expression  of 
' '  ■         e  experience.    His  power  still  '" 

•Tph  ■; "" 


The  crowning  merit  of  the  'Pila 

is  that  it  cannot  be  long  thought  of  as  a  work 
of  art,  that  it  makes  us  forget  its  s^le  for  lis 
summons  from  the  deceptions  of  things  seen  to 
the  eternal  unseen.  Bom  an  artist,  Bunyan 
with  single  mind  devoted  his  art  to  the  glory 
of  God  and  the  salvation  of  men.  His  expres- 
sion of  the  spiritual  world  is  most  simple  and 
homely  because  he  himself  was  simpler  and 
homelier  than  any  other  Englishman  who  ever 
took  a  pen;  but  it  is  most  mtense  because  he 
himself  was  a  fellow  dtiien  with  the  saints. 

Ch  AXLES   Scars    Baliwik, 
ProjtssoT  of  Rhetoric  and  English  Composition, 
Colwntbia  Univertily. 


PILIDIUM.    See  Larva. 

PILL^  a  form  of  prepared  medicme  con- 
sisting of  a  small  globule  convenient  in  size  for 
swallowing.  The  ordinan'  weight  of  a  pill  is 
five  grains.  Some  vegetable  substances  used  as 
medicines  may  be  made  into  pills  without  the 
addition  of  any  other  material,  but. usually  the 
substances  having  medicinal  properties  are  not 
of  the  proper  consistence  to  be  made  into  pills 
by  themselves  and  reouire  the  addition  of  some 
other  material,  which  is  called  an  excipient. 
The  usual  excipients  are  bread-crumbs,  hard 
soap,  extract  of  licorice,  syrup,  molasses,  muci- 
lage, castor-oiL  honey  and  conserve  of  roses. 
The  last-named  of  these  is  especially  valuable, 
as  it  preserves  for  a  long  lime  the  proper  con- 
sistency of  the  pills.  The  materials  of  which 
pills  are  made  are  mixed  together  until  th^ 
are  peffecily  homogeneous  and  are  afterward 
separated  into  pills  with  instruments  or  ma- 
chinery devised  for  the  purpose.  To  pre\-eoi 
them  from  adhering  to  one  another,  as  well  as 
to  some  extent  to  conceal  the  taste,  they  are 
covered  with  some  fine  powder,  suai  as  licor- 
ice-powder, wheat-flour,  fine  sugar  and  lycopo- 
dium.  Immense  numbers  of  pills  are  made  by 
machinery  and  it  is  very  common  to  coat  them 
with  sugar,  gelatin  and  other  sobstances,  which 
are  flavored  and  colored  in  various  ways.  Pills 
also  sometimes  receive  a  thin  coating  of  gold 
ot  silver.  Tile  pill  is  a  highly  suitable  form  for 
administering^  medicines  which  operate  in  small 
doses,  or  which  are  intended  to  act  slowly,  or 
not  to  act  at  all  until  they  reach  thelower  in- 
testines and  especially  convenient  in  the  case 
of  substances  which  are  strongly  offensive  to 
taste  or  smell.  So  common  has  the  ijiJl  be- 
come for  the  administering  of  a  cathartic,  that 
pill  is  often  synonymous  for  cathartic  or 
physic 

PILLAF.    See  Pilau. 

PILLAK,  an  upright  free,  supporlit^  mem- 
ber used  in  buitdin^,  of  aw  shape  in  section 
and  thus  to  be  distinguishea  from  the  cohimn 
which  follows  the  classical  rules,  being  usually 
circular  with  a  capital,  while  a  ^llar  is  plain 
and  of  any  cross-section.  The  pier  is  heavier 
and  broader  than  the  pillar  and  usually  of 
masonty.  The  term  pillar  is  aj)phed  to  the  sup- 
ports left  for  the  roof  in  mimng  excavations 
and  their  rude  form  perhaps  typifies  the  first 
Step  in  this  architectural  usage. 

Among  the  earliest  peoples  of  which  we  have 
record  the  Egyptians  used  the  pillar  aa  an 
architectural  member.  In  the  remains  of  tombs 
at  Beni'Hasan  and  elsewhere  are  found  two 
types  of  pillars.  One  called  the  Proto-Etoric 
is  found  in  front  of  a  tomb  having  a  portico- 
in-antis  of  two  columns.  The  resemblance  of 
this  pillar  to  that  afterward  developed  by  the 
Greeks  has  given  it  its  name.  The  Other  type 
has  received  the  name  of  lotiform  fitim  the 
fact  that  it  seems  to  resemble  a  bundle  of  four 
lotus  stalks  bound  together  near  the  top.  Above 
the  ligature  is  carved  the  conventionaUzed  lotus 
bud  to  form  a  capital.  This  pillar,  no  doubt 
originally  constructed  of  wood,  was  adopted  as 
the  favorite  order  of  later  Egyptian  builders. 

A  single  column,  as  a  monument,  has  occa- 
sionalW  been  termed  a  pillar  as  Pompey's  Pil- 
lar.   See  ARCHriECTUBs;  Column. 

PILLAR  SAINTS  (Gredc,  slyHlat),  the 
name  of  a  class  of  hermits  in  Syria  and  Pales- 
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tine  who  from  die  5th  to  the  12tb  centtirr  lived 
on  the  Bummit  of  pillars  in  die  open  air.  The 
earhest  was  Simon  Stylit^  irho  in  420  invented 


atonement  for  others'  sins.  Accordingly  he  bnilt 
a  pillar  18  feet  high  and  3  feet  wide  at  the 
nmunit  This  he  eventualh"  raised  to  60  feet 
lugh  and  6  feet  broad.  There  he  lived  for 
37  years.  His  example  was  widely  followed  by 
a  HKces^on  of  hennits  who,  however,  die4  out 
before  the  beginning  of  the  13th  century, 

PILLARS  OF  HBRCULBS,  also  called 
PILLARS  OP  HBLKART,  the  latter  hetng 
the  Phcenician  name:  the  peaks  on  dther  side 
of  Gibraltar  (q.v.),  near  which  wasplanted  (he 
colony  o£  Gades,  now  Cadiz.  The  Greeks, 
identifying  the  god  MeDrart  with  Hercules, 
tfadr  own  gnartKan  of  travelers,  called  Ae 
place  the  Pillars  of  Hercules.    See  Calpe. 

PILLING,  Jamrn  Conatsntne.  American 
ethnologist:  b.  Washington,  D.  C,  1846;  d  ISSS. 
He  received  bis  education  at  Goniaga  College, 
Washington,  and  in  1872-79  was  a  member  of 
the  Rodcy  Mountain  Geological  Survey  with 
Uajor  J.  W.  Powell.  Tbis  expedition  afforded 
Pilling  an  excellent  opportunity  to  study  the 
Indian  dialects  of  the  region.  He  became  chief 
derk  of  the  Bureau  of  EthnoloKy  in  1879  and 
two  years  later  was  made  chief  clerk  of  doe 
United  States  GeologJcai  Survey.    He  pnbliahed 


ir 


the  North  American  Indians' 

PILLNITZ,  pa'nits,  a  palace  of  the  Wng 
of  Saxony,  on  the  tight  hank  of  the  Elbe,  seven 
miles  from  Dresden.  The  court  remains  here 
for  SMne  time  each  year.  Pillnitz  is  famous  for 
a  meeting  of  the  Emperor  Leopold  11,  Pred~ 
erick  WilUam  II  of  Prussia,  the  Count  of 
Artois,  the  ex-minister  Calonne  and  several 
other  personages,  from  25  to  27  Aug.  1791.  A 
treaty  of  offensive  alliance  was  not  concluded, 
but  preliminaries  were  agreed  on  for  a  defen- 
sive alliance  between  Austria  and  Prussia, 
which  was  settled  at  Berlin.  7  Feb.  1792.  The 
French  were  greatly  irritated  by  this  conven- 
tion, which  they  considered  as  the  basis  of  the 
coablion    of   Europe   against   France. 

PILLORY,  an  old-time  mechanism  for 
panisfament,  consisting  of  a  frame  of  wood 
erected  on  posts,  with  movable  boards,  and 
holes  through  which  were  put  the  1>ead  and 
hands  of  the  criminal.  In  this  situation  crimi- 
nals in  Great  Britain  were  formerly  often  ex- 
posed to  the  outrages  of  the  mob  in  a  way  in- 
consistent with  any  rational  notions  of  puni^ 
ment.    Those  who  were  offensive  to  the  crowd 


lowed  to  make  speeches,  defending  himself  aod 
attacking  his  enemies.  In  England  this  punish' 
ment  was  first  meted  out  for  mean  offenses, 
as  using  false  weights,  perjury  and  forgery,  but 
it  was  extended  to  include  libelers,  and  finally 
any  who  printed  without  a  license.  In  1816  this 
puniilunenl  was  abolished  in  all  cases  except 
that  of  peijury.  It  was  abolished  totally  in 
1837  and  in  the  United  States  in  1839.  The  ex- 
ceptum  was  Delaware,  which  adhered  to  ancient 
methods  of  punishment  until  1905. 


PILLOW,  Qtdaon  Johnaon,  American  sol- 
dier: b.  Williamson  County,  Tenn.,  6  Tnnc  1806; 
d.  Lee  County,  Ark.,  6  Oct.  1878.  He  was  i^d- 
tiated  at  the  Uuivenity  of  Nashville,  studied 
law,  hecame  prominent  in  the  Democratic  party 
of  the  Slate,  and  in  1844  as  delegate  to  the 
Natiana]  ConvMition  did  much  to  secure  the 
ttominatioa  of  Pc^  his  intimate  friend,  for  the 
Presidency.  In  1846  he  was  commissioned 
brisadier-general,  immediately  went  (o  the  front 
wiA  his  Tennessee  volunteers,  fought  bravely 
at  Vera  Crux,  waa  »everdy  wounded  at  Cerro 
Gordo,  became  second  in  command  to  General 
Scott;  was  again  wounded  at  Churubusco,  and 
after  the  war  was  accused  by  Scott  of  insub- 
ordination, but  acquitted.  His  difference  with 
Scott  as  to  the  Convention  of  Tacubaya  seems 
to  have  been  the  oridn  of  these  diarges.  He 
opposed  secession  at  first,  acquiesced  later,  was 
made  major-general  of  Tennessee  troops,  raised 
35,000  men,  and  advanced  to  the  Confederate 
government  much  money,  which  was  never  re- 
turned- Jeffervon  Davis  disliked  him  -  and  re- 
duced his  rank  to  brigadier.  He  fought  under 
Leonida£  Polk  at  Belmont  7  Nor.  1861,  op- 
posed the  surrender  of  Fort  Donelson  Fdtruary 


command.  He  was  ruined  by  the  war.  and  tried 
bercHcally  hut  vainly  to  recover  his  former 
financial  position. 

PILLOW.  Fort    See  Foht  Pniow. 

PILLOW-LACK.    Sec  Lace. 

PILLSBURY,  pnTVc-I,  Harry  N.,  Ame^ 
ican  chess-player;  b,  Somerville,  Mass.,  S  Dec. 
1872;  d.  Phiiaddphia.  Pa.,  17  June  1906,  He 
won  die  worid's  diampionship  at  the  Hasting 
International  Chess  Congress  in  England,  in 
189S,  *e  first  American  to  attain  that  honor 
since  1858.  He  tied  widi  Tafrasch  in  1898  in 
the  international  cable  match  at  Vienna,  (fi- 
vided  second  honors  with  Janowsky  and 
Maroczy  in  1899  and  won  first  price  at  (be 
American  tournament  in  Buffalo  in  1901,  and 
was  an  honored  competitor  in  the  leading  in- 
ternational games.  In  1897  he  won  the  Amer- 
ican championship  by  defeating  J.  W.  Sfao- 
walter.  He  made  a  record  for  blindfold  play, 
conducting  22  games  at  one  time,  without  sight 
of  die  boards  or  pieces,  and  winning  most  of 
die  eWKS.  He  was  also  a  diecker  player  of 
the  first  order. 

PILLSBURY,  John  Sareent,  American 
legisialor:  b.  Sutton,  N.  H,,  29  July  1828;  d. 
Minneapolis,  Minn.,  18  Oct.  1901.  He  was  en- 
gaged in  various  business  ventures  until  1857 
when  he  became  a  member  of  the  noted  flour 
milling  firm  of  Charles  A.  Pillsbury  and  Com- 
pany. At  the  outbreak  of  the  Civil  War  he 
oi^nized  three  regiments  for  the  Union  army 
and  later  he  assisted  in  the  organisation  and 
cqnifment  of  other  rcf^tneats  for  the  suppres- 
sion of  an  Indian  linrising  in  Minnesota.  Is 
1863  he  was  sent  to  the  State  senate  and  served 
almost  oontinnousiT  until  elected  governor  in 
I87S,  to  which  office  he  was  twice  re-elected. 
During  his  administration  he  prevented  the 
repudiation  of  die  Minnesota  State  Railway 
bonds  and  favored  measures  to  benefit  the  agri- 
cultural portions  of  the  State.  He  was  a 
generous  benefactor  of  educational  institudon^ 
hosiMtals,  libraries,  etc. 
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PILLSBURY,  Ptrkcr,  American  reformer: 
b.  Hamilton,  Mass.,  22  SepL  1809;  d.  Concord, 
N.  H.,  7  July  189&  He  was  ffraduated  in  1838 
from  Gilmanion  TheoJoKicaJ  Seminary,  studied 
also  ai  Andover  and  became  pastor  of  the  Con- 
KTCgalional  Church  at  New  London,  N.  H. 
Under  the  influence  of  WiHiam  Lloyd  Garri- 
son's pleas,  he  joined  the  anti-slaverr  forces, 
withdrew  from  ministerial  duties  and  became 
an  anti-slaveiy  lecturer  in  New  England 
and  the  West.  Id  1854  he  went  to  Englana  and 
there  lectured  in  the  prindiral  cities.  He  was 
one  of  the  more  violent  of  the  abolition  orators, 
but  in  his  way  effective.  At  difFereot  times  he 
was  editor  of  (he  Herald  of  Freedom  at  Con- 
cord, N.  H.,  and  of  the  Anti^iavery  Sttmdard 
in  New  York.  In  his  later  years  he  was  a 
preacher  for  various  Western  religious  societies. 
He  piibhshed  his  recollections  of  the  anti- 
slavery  struggle  and  its  leaders  as  'Acts  of  the 
Anti-slavery  Apostles>   (1883). 

PILLSBURY,  Walter  Bowen,  American 

tsychoioRJst:  b.  Burlington,  Iowa.  21  July  1872. 
a  1888-90  he  studied  at  Penn  College.  Oska- 
loosa,  Iowa,  and  in  1892  was  ^aduaied  at  the 
University  of  Nebraska  and  m  1896  received 
die  degree  of  D.Ph.  at  Cornell  University.  In 
1%5~97  he  was  assistant  in  {tsycholotsy  at 
Cornell,  in  1897-1900  instructor,  in  190(U>5 
assistant  professor,  in  1905-10  iimior  professor 
of  philosophy  and  director  of  the  psychological 
laboratory  at  the  University  of  MichiKan.  In 
1910-11  Professor  Pillsbury  was  president  of 
the  American  Psychological  Association  and  in 
1907  of  the  Western  Philosophical  Association. 
His  publications  include  'Aiiention'  (1908)  ; 
'Psyaiology  of  Reasoning'  (1910);  'Essentials 
of  Psychology'  (1911);  'Fundamentals  of 
Psychology'  (1916).  With  E  B.  Titchener,  be 
translated  Kulpe's  'Introduction  to  Philosophy' 
(1897),  and  in  1917  was  chairman  of  the  edt- 
. tonal  committee  of  'Studies  in  Psychology,'  in 
honor  of  Professor  Titchener. 

PILHOOR,  JoMph,  American  Episcopal 
clergyman:  b.  Tadmonth,  Yorkshire.  En^and, 
31  Oct.  1739;  d.  Philadelphia.  Pa.,  24  July  182S. 
He  was  educated  in  Jotin  Wesley's  school  at 
Kingswood,  entered  the  Methodist  ministry  in 
1765  and  in  17£9  came  to  America  wfiere  he  as- 
sisted in  establishincf  the  Methodist  faith.  He 
founded  the  first  Methodist  church  built  in 
Philadelphia  and  preached  in  the  interests  of 
the  Wesleyans  until  1774,  when  he  returned  to 
England,  altered  at  what  he  considered  Wes- 
ley^ injustice  in  having  omitted  him  from  dte 
•legal  hundred.*  In  1785  he  again  took  up  his 
residence  in  America,  was  ordamed  in  the  Etns- 
copal  Church  in  that  year  and  held  charges  in 
Philadelphia  and  New  York.  In  1804  he  be- 
came rector  of  Saint  Paul's.  Philadelphia,  which 
post  he  retained  for  20  years. 

PILOCARPIN.  See  Jabokandl 
PILON,  Gemuin,  zbar-m&n  pe-ldA,  Frendi 
sculptor:  b.  Paris,  1535;  d.  there,  4  Feb.  1590: 
He  was  a  favorite  court  sculptor  of  Cadierine 
de'  Medici.  Many  of  the  works  were  destroyed 
in  the  Revolution.  The  earliest  extant  is  a 
canopy  for  the  tomb  of  Francis  I  at  Saint 
Denis.  In  die  chapel  of  Saint  Eustache  at 
Saint  Denis  is  also  the  famous  tomb  of  Henry 
IT  on  which  Pilon  was  occupied  from  1564  to 
1583,  His  'Three  Graces.'  'Saint  Catherine  du 
Val  des  Ecolicrs,'  erected  by  Cardinal  Biro^e 


in  honor  of  his  wife,  (he  ton^  of  the  cardinal 
himself,  'The  Four  Cardinal  Virtues,'  and 
others  are  now  in  the  Louvre.  A  statue  ordered 
tnr  Catherine,  'Vieree  de  Piti^'  is  now  in  the 
ctiurcfa  of  Saint  Paul  and  Saint  Louis,  Paris. 
Pilon,  in  the  voluminous  folds  and  toriuous 
lines  in  the  draperies  of  his  figures,  marks  the 
beginning  of  the  decadence  from  the  classic 
simplicity  and  strength  of  his  immediate  prede- 
cessor, Jean  Gonjoo. 

PILOS.     See  Hats  and  HxT-UAKiNa 

PILOT,  The;  ■  Tale  of  the  Sea.  published 
in  January  1S24  (the  earliest  edition  is  actually 
dated  1823),  was  James  Fenimore  Cooper's 
fourth  novel  and  his  first  sea  tale.  He  had 
undertaken  to  surpass  Scott's  'Pirate'  (1821) 
in  seamanship,  and.  a  sailor  by  profession^  not 
only  succeeded  in  this  but  produced  a  bo<Mc  on 
almost  every  count  better  than  its  model.  In- 
deed, Cooper  may  be  said  in  'The  Pilot'  to 
have  created  a  new  literary  type,  the  tale  of  ad- 
venture on  the  sea,  in  whidi,  although  he  was 
to  have  followers  and  rivals  in  many  modem 
langu^es,  he  still  keeps  a  hirfi  place  for  vigor 
and  variety.  Smollett  had  already  discovered 
the  racy  humors  of  seamen,  but  he  had  seen  lit- 
tle else  in  their  calling;  it  remained  for  Cooper 
to  capture  for  fiction  the  mystery  and  beauty, 
the  ^odc  and  thrill,  of  the  sea,  whidi  in  h)s 
pages  has  much  of  Uie  proud  pomp  of  Byron's 
ocean.  Experts  say  chat  Cooper's  tedinical 
knowledge  was  sotmd;  what  is  more  important, 
ho  wrote  a  story  about  sailing  vessels  whidi 
convinces  land-dwellers  even  in  days  of  steam. 
Althout{h  based,  with  many  realistic  details, 
upon  his  own  experience,  'The  Pilot'  has  a 
large  conventional  element,  chiefly  in  connec- 
tion with  its  hero,  John  Paul  Jones,  who  aiH 
pears  as  always  brooding  upon  a  dark  past  and 
a  darker  fate.  Yet  he  is  not  so  morbid  but 
that  he  can  occasionally  rouse  himself  to  terrific 
activities  in  his  raids  along  the  English  coast. 
Cooper  credits  him  with  a  love  affair,  conven- 
tional in  tone,  and  not  important.  Of  the 
characters,  only  one  possesses  much  interest  or 
verisimilitude  —  Long  Tom  Coffin,  of  Nan- 
tucket who  takes  his  place  worthily  beside  Har- 
vey Birch  and  Natty  Bumppo,  If  he  seems 
hardly  so  vivid  a  patriot  as  the  spy  it  is  be- 
cause he  is  first  of  all  a  sailor,  and  belongs  to 
the  open  sea  as  Leather-Stocking  belongs  to  the 
forest  Long  Tom  is  as  real  as  an  o^;  he  is 
also'as  romantic  as  storms  and  tides. 

Carl  Van  Domm. 

PILOT  CHART.    See  Chabt, 

PILOT-PISH,  any  of  several  fishes  re- 
puted to  act  as  guides  and  sentinels  to  sharks, 
or  resembling  species  so  acting.  The  fish  tradi- 
tionally so  called  (Naucraiei  auctor)  is  a  small 
mackerel-like  member  of  the  family  Carangida 
(q.v,),  which  abounds  in  all  warm  seas,  and 
■was  well  known  in  the  Mediterranean  where  the 
ancient  fishermen  observed  its  constant  associa- 
tion with  sharks,  and  its  habit  of  following 
ships  for  many  days  together.  They  said  it 
acted  as  a  guide  and  protector  of  the  sharks. 


the  hidi  seas  it  appeared  and  piloted  hin 
port.  The  association  with  sharks  and  other 
large  fishes  and  the  following  of  ships  are  still 
observable,  hut  the  modem  explanation  is  that 
the  little  fish  gain  food  and  some  protectJon 
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from  the  tug  onts,  aad,  therefoFC,  seek  to  swim 
nor  them.  They  are  excenent  eating.  An- 
other nearly  related  &sh  (.Seriola  Mtmata),  one 
of  the  amber-fishes,  is  called  'shark's  pilot* 
along  the  south  Atlantic  Coast  of  the  United 
Slates;  in  the  West  Indies  several  chichlids  are 
called  black,  or  cow,  or  cockeye  pilots;  and  in 
Lake  Champlain  this  name  is  given  to  a  white- 


[•  (1884); 
s>  (1889). 


Fishi 

PILOT  AND  HIS  WIFE,  The  («Lod- 

sen  og  hans  Hustru'),  a  novel  by  Jonas  Lie, 
appeared  in  1874.  Lie  is  abov«  all  the  story- 
teller of  maritime  life,  and  he  has  written  many 
excellent  novels  dealing  especially  with  Gailors 
and  fishermen  and  with  scenes  on  the  Noiwe- 
gian  coast.  'The  Pilot  and  His  Wife*  portrays 
the  hfe  of  the  sailor  both  at  home  and  abroad 
and  gives  us  many  a  vivid  fliclure  of  varied 
experiences  out  on  the  stortny  deep  as  well  as 
in  distant  ports.  The  work  is  noted  for  its 
vigor  of  description.  With  a  baclcKioimd  of 
ocean  waves  it  is  a  Story  of  married  lifa  full 
of  serious  meaning.  Salve  Kristiansen  loved 
a  beautiful  woman  named  Elisabeth  and  was 
evidently  lovgd  in  return.  But  for  a  time  Elis- 
abeth was  attracted  to  a  young  officer  who 
wished  to  marry  her.  The  old  love  for  Salve 
prevailed,  however,  and  Elisabeth  spurned  the 
officer,  but  Salve  had  already  left  his  native 
land  in  desperation  and  was  sailing  toward  for- 
eign shores.  When  he  finally,  after  some  years, 
returned  to  his  old  home,  he  found  that  Elis- 
abeth, after  all,  had  been  true  to  him.  He  mar- 
ried tier,  and  it  would  seem  that  all  was  well, 
but  such  was  not  the  case.  Tlie  thought  of 
Elisabeth's  momentary  hesitation  did  not  leave 
Salve,  and  this  unfortunate  circumstance  made 
life  miserable  for  both.  Ten  years  elapsed  be- 
fore husband  and  wife  finally  came  to  a  dear 
understanding  and  a  genuine  appreoation  of 
one  another,  and  now  at  last  they  were  enabled 
to  lay  the  foundation  for  a  happy  life  tc^etber. 
What  the  novel  emphasizes  is  the  need  of  im- 
plicit confidence  and  trust,  if  two  persons  united 
m  wedlock  are  to  live  hapfuly  together.  The 
author  showed  that  there  can  be  no  joy  in  mar- 
ried life,  if  misgivings  and  doubts  are  allowed 
to  flourish.  If  tiiere  is  to  be  love,  there  must 
be  no  hypocrisy.  Consult  Henrik  Jaeger,  'II- 
lustreret  norsk  Lit  era  turhi  stone'  (II:  763- 
825)  ;  Ame  Garboi^,  'Jonas  Lie,  en  Udiiklings- 
hisiorie.' 

Joseph  Aiixis. 

PILOT  KHOB,  any  one  of  various  hills 
conspicuous  from  a  coast  or  harbor,  and  used 
by  pdots  as  an  aid  in  setting  their  course. 

PILOT  MOUNTAIN,  in  North  Carolina, 
on  the  border  of  Stokes  and  Surrey  counties 
near  Ararat  River.     Sec  Arabat. 

PILOT  AND  PILOTAGE.  A  jwlot  is  a 
seafaring  man  familiar  with  a  particular  coast, 
who  is  licensed  by  the  government  or  Stale  to 
navigate  vessels  within  a  particular  district. 
In  every  large  harbor  where  there  is  much 
water  traffic,  pilots  go  out  in  small  boats  or  tugs 
to  meet  incoming  steamships  and  take  them 
safely  into  port.  It  is  the  pilot's  business  to 
imowall  about  shifting  sandbars,  or  other  ob- 
structions to  navigation,  to  keep  accurate  watch 


of  tides  and  to  be  thorougjily  funiliar  with 
local  currents  and  conditions.  When  be  comes 
aboard  of  a  vessel  that  has  called  him,  he  goes 
at  once  to  the  wheelbouse,  and  takes  charge. 
In  Great  Britaia  and  the  United  States  every 
qualified  pilot  on  his  appointment  receives  a 
license  for  a  particular  district  from  the  pilot- 
age authority  of  that  district  Masters  or 
mates  of  anv  shia  may,  upon  giving  due  notice, 
be  examined  and  passed  by  the  proper  authori- 
ties, and  receive  pilotage  certificates.  In  tliis 
case  they  must  be  renewed  every  year.  Fur- 
ther, any  master  or  mate  of  a  ship  may  obtain, 
after  examination,  a  certificate  to  the  effect  that 
he  is  authorized  to  pilot  any  ship  or  ships  be- 
lon^ng  to  the  same  owner  of  and  under  a  cer- 
tain draft  of  water.  Any  iiualified  pilot  who 
commits  any  fraud  against  the  customs  or  ex- 
cise, or  is  guilty  of  corrupt  practices  as  to  ships, 
cargoes,  crews  or  passengers;  who  lends  his 
license,  acts  as  pilot  while  suspended  or  when 
drunk,  causes  unnecessary  expense  to  enhance 
his  own  or  someone  else's  gain;  declines,  with- 
out reasonable  cause,  to  go  oft  when  signaled 
for  or  required;  imnecessarilv  cuts  or  slips  a 
cable;  refuses  to  conduct  a  snip  into  port,  ex- 
cept on  reasonable  ground  of  danger  to  the 
ship;  or  leaves  the  ship  of  which  he  is  in 
charge,  without  the  master's  consent,  before  the 
service  for  w!uch  he  was  hired  has  been  per- 
formed—  renders  himself  liable  to  suspension 
or  dismissal,  as  well  as  to  a  fine  in  addition  to 
damages  to  the  persons  aggrieved.  Pilot^e  fees 
depend  on  the  draft  of  water  of  the  ship  pi- 
loted, and  for  vessels  with  a  large  draft  of 
water  are  very  much  higher  than  for  those  with 
a  small  one.  In  Great  Britain  no  owner  or 
master  of  any  ship  is  answerable  to  any  person 
for  any  loss  or  damage  occasioned  by  the  fault 
or  incapacity  of  any  qualified  pilot  acting  in 
charge  of  such  shin  within  any  district  where 
the  employment  of  such  pilot  is  compulsoiy; 
but  the  irilot  must  not  be  interfered  with  in  the 
discharge  of  his  duties.  Other  maritime  coun- 
tries have  also  passed  laws  to  r^ulate  tlie 
pilotage  of  vessels.  In  the  United  States  each 
individual  State  makes  its  own  regulations  as 
authorized  by  act  of  Congress.  The  most  im- 
portant body  of  pilots  in  the  United  States  are 
those  under  the  pilot  commissioners  of  New 
York.  The  master  of  a  vessel  with  a  pilot  on 
board  has  still  the  management  of  the  vessel, 
and  sees  that  she  is  kept  in  die  course  the  pilot 
directs.  A  master  refusing  to  take  a  pilot  often 
vitiates  the  insurance  on  the  vessel. 

PILOT-PLANT,  the  compass-plant  (q.v.). 

PILOT  3NAKB,  a  rustic  name  in  the 
United  States  for  several  different  snakes,  as 
the  mountain  biacksnake  {Zatnettis  obsotetHS^, 
which  is  harmless,  and  the  copperhead  (q.v.), 
whidi  is  venomous. 

PILOT  WHALB,  a  caaing  whale  (q.v.). 

PILOTT,  pc-13'tS,  Ferdinand,  German 
painter  r  b.  Munich,  8  Oct.  1828;  d.  there,  21 
Dec  1895.  After  studying  in  the  academy  of 
his  native  dty,  he  directed  his  artistic  activity 
altogether  under  the  influence  of  his  brother 
Karl  von  Piloty,  especially  imitating  him  in 
technique  and  color.  A  number  of  his  histori- 
cal frescoes  are  to  be  seen  in  the  National  Mu- 
seum at  Munidi  and  in  the  town-hall  of  Lands- 
berg-on-Lech.  He  also  painted  in  oils  for  the 
Maximilaneutn  at  Mtmich  the  picture  'Elizabedi 


PILOTY— PIHAN  StOCK 


of  England  reviewing  her  Troops  in  ^ght  of 
the  Armada.'  Of  his  other  woiics,  among  the 
most  notable  are  "Sir  Thoinaa  More  in  Prison* : 
'Raflfael  on  a  Sick  Bed> ;  'Count  Eberhardt  ot 
Wilrtemberg  by  the  Dead  Body  of  his  Son' : 
'The  Judgment  of  Solomon.'  He  designed 
many  illustrations  for  Schillei'i  <Glocke>  and 
for  the  Shakespeare  Gallery. 

PILOTY,  Karl  von,  German  painter:  b. 


Academy,  where  he  especially  attached  himself 
to  the  guidance  of  Schiiorr,  he  joined  the  litho- 
graphic business  of  his  father.  He  later  fdl 
imder  the  influence  of  his  brother-in-law, 
Scborn,  whose  realistic  teaching  be  enthusias- 
tically accepted  and  later  was  molded  by  the 
COlonsts  of  Belgium  and  France.  Beginningas 
a  genre  painter  in  his  remarkable  canvas  'The 
Nurse>  (18S3)  he  revealed  for  the  first  lime  a. 
most  brilliant  technique  which  inaugurated  a 
new  style  at  Uunich,  and  indeed  throughout 
Germany.    Two  years  later  he  was  appointed 

Erofessor  in  the  Munich  Art  Academy.  Jo  1854 
e  produced  his  first  historical  picture  'The 
Institution  of  the  Catholic  League,'  which, 
despite  its  fine  color  scheme,  was  marred  by  a 
too  emphatic  and  theatrical  action,  and  a  lack 
of  depth  and  spirituality  of  expression.  A  lone 
series  of  paintings  of  the  same  class  followed 
this,  and  among  them,  'Seni  by  the  Corpse  of 
Wailensiein'  (1855),  an  important  work,  now 
in  the  New  Pinakouiek  at  Munich ;  'Nero  amid 
the  Ruins  of  Rome'  (1861):  'Godfrgy  de 
Bouillon  with  the  Pilgrims  at  tae  Holy  Sepul- 
chre' ;  'Assassination  of  lulius  Oesar'  (1865)  ; 
'Columbus'  (1866) ;  'Thusnelda  in  the  Tri- 
umphal Procession  of  Germanicus*  (1873),  a 
replica  of  which  is  in  the  Metropolitan  Museum 
of  New  York;  'The  Death  of  Alexander* 
(IS77),  unfinisbed.  He  painted  many  portraits 
and  designed  illustrations  for  Shakespeare,  and 
the  German  classic  writers.  In  1874  he  was 
director  of  the  Munich  Academy.  In  bis  s^Ie 
he  turned  from  classicism  to  realism;  and 
was  inclined  to  cboose  subjects  of  a  melancholy 
or  tragic  caste,  and  sometimes  was  given  to  the 
melodramatic  treatment  of  a  theme,  but  his 
drawing,  coloring  and  handling  were  masterly. 
As  the  representative  of  a  distinct  school  in 
German  art  he  counts  among  his  pupils  and  fol- 
lowers Makart,  Max,  Defregger,  Lenbach,  J. 
Brvidt,  etc  Consult  Rosenberg,  'Die  Mun- 
chener  Malerschule'   (1887). 

PILPAY,  pll'pl,  or  PILPAL  See  Bidcai. 
PILS,  pCli,  Isidore  Alexandre  Ancnste, 
French  painter:  h.  Paris,  1815;  d.  Douamenu, 
Brittany,  3  Sept.  1875.  The  son  of  an  artist 
and  soldier,  he  studied  with  Lethiire  and  Ficot 
and  in  1838  gained  the  Grand  Prix  de  Rome. 
His  first  success,  after  trying  rdigfoui  sobjects, 
was  in  184S  with  'Rouget  de  I  Isle  chantant 
pour  la  prenuere  fois  la  Marsdllaise'  (Louvre). 
His  greatest  successes  were  with  military  scenes 
such  as  'Debarquement  en  Crimfe'  and  'Ba- 
taille  de  I'Alma,'    and  water-color__  studies  of 


bre  de  I'lnstitut. 

PILSBRT,     pni'bri,     Henry     Anpirtm, 


ver^ity  of  Iowa,  from  which  he  recdved  the 
degree  of  D.Sc.  in  1899.  He  has  made  a  life- 
long study  of  mollusks  and  has  been  special 
curator  of  the  department  of  mollusks  at  the 
Fhtladelpbia  Academy  of  Natural  Science  since 
1888.  He  has  pubUshed  'The  Manual  of  Con- 
choIogy>    (36  vols.,   1888-1911);   'Marine  Mol- 


States*  (1907} ;  also  about  200  articles  on  con- 
cholo^,    geology    and    loology,    published    in 


PILfiSN,  pn's^n,  Austria,  a  dw  of  the  Aus- 
trian crownland  of  Bohemia,  at  tne  confluence 
of  the  Radbusa  with  the  Mies  (Beraun),  53 
miles  southwest  of  Prague.  It  consists  of  the 
town  proper  and  extensive  suburbs ;  is  a  well- 
built,  handsome  place;  has  a  splendid  Gothic 
church  of  the  13tb  century;  a  townhouse,  Fran- 
ciscan monastery,  a  German  and  Ciech  thea- 
tre, German  and  Czech  gvmnasia,  barracks;  and 
im^rtant  and  varied  industries,  embracing  ma- 
chmery  and  metal  wares,  porcelain,  glass, 
llquers,  refined  spirits,  etc.,  and  large  brewer- 
ies which  produce  a  famous  variety  of  beer. 
Coal,  iron  and  alum  mines  are  in  the  vicinity, 
and  there  is  a  considerable  trade.  Pilsen  pos- 
sessed a  printing-press  as  early  as  1468.  It  was 
once  a  fortified  town,  and  was  several  times  be- 
sieged during  the  Hussite  wars.  In  1618  it  was 
stormed  by  Mansfield,  and  in  the  Thirty  Years' 
War  was  for  a  time  the  headquarters  of  Walleti 
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ration  in  1880  to  84,800  in  1914. 

PILUM.    See  Javeuk. 

PILZ^  pDts,  Vincena,  Austrian  sculptor:  b. 
Warnsdorf;  Bohunia,  1816;  d.  1896.  He 
studied  both  painting  and  scnlpture  at  the  Vi- 
enna Academy,  but  eventually  came  under  tbe 
inftnence  of  Fuhrich  and  Rahl  and  gave  all  his 
attcnti<m  to  sculpture,  producing  many  groups 
and  reliefs  under  the  approval  ot  these  masters. 
Among  his  works  are  the  two  'Wineed 
Horses'  in  front  of  Memorial  Hall,  Philadel- 
phia; the  'Neptune'  of  the  Vienna  Exchange 
and  'Science  and  Commerce'  at  Windsor 
Castle,  England.  He  also  decorated  public 
buildings  at  Vienna  with  statues  of  Austrian 
generals,  celebrities  of  antiquity  and  modem 
composers. 

PIM,  Bedford  Clajwerton  Trerelyan,  Eng- 
lish naval  officer :  b.  Biddeford,  England,  f2 
Tune  1826;  d  London  England,  I  Oct.  1886. 
He  was  educated  at  the  Royal  Naval  School 
and  entered  the  English  navy  m  1842;  took  part 
in  the  Franklin  search  expedition  in  1852 ;  com- 
manded a  gunboat  on  tne  Baltic  during  the 
Crimean  War;  served  in  Cbina  in  1857,  and  was 
promoted  commander  in  1858.  In  1859  he 
served  in  Central  America  and  surveyed  the 
Nicaragua  Canal  route.  He  was  retired  from 
active  service  in  1861,  but  received  rank  as  rear- 
admiral  in  1885.  He  was  admitted  to  the  bar  in 
1873  and  was  a  member  of  Parliament  1874-80. 
He  wrote  'The  Gate  of  the  Pacific'  (1863)  ; 
'jottings  on  the  Roadside  in  Panama,  Nicara- 
gua and  Mosquito' "(1869);  'The  War  C3iron- 
iclc'  (1873),  etc. 

PIHAN  (pS'man)  STOCK,  an  American 
family  or  group  residing  in  Mexico  and  Ari- 
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Mna.  The  stock  tndudes  among  other  tnbes 
the  Papagos.  Pimos,  Gatscfaets,  Tarumitiis, 
Yaquis  and  Huicliols.  The  Piman  family  is  a 
soathem  extension  of  the  Shoshone  <q.v.)  fan»- 
ny.  They  number  about  90,000,  Consxdt  Rus- 
sell, F,  *Thc  Pima'  (j?  26th  Annual  Report, 
Bareau  of  American  ethnology,  Washington 
1908). 

PIHBNTO.    See  Mlspicb. 

PIHLICO.    See  Fwar-bird. 

PIMO,  or  PIMA  INDIANS,  an  Amer- 
ican tribe  of  the  Piman  family,  living  in  New 
Uexico,  in  the  valW  of  the  Gila.  They  are 
neighbors  of  the  Maricopas,  whom  tbey  re^ 
scmble  so  much  in  person  and  manners  that 
they  are  not  easily  distinguished  from  them. 
Their  number  is  about  4,1M0.  The  men  have 
slender  forms,  but  the  women,  who  do  most 
of  the  hard  labor,  are  welt  made.  Agriculture 
b  their  principal  occupation.  They  are  the  most 
dviliied^  of  any  of  the  North  American  In- 
(Uans;  they  manufactnre  cotton  fabrics,  pottenF 
and  other  useful  articles  with  considerable  aldll, 
and  enjoy  a  reputation  for  simplicity  of  char- 
acter, peacefulness  and  honesty.  The  only 
weapon  used  by  the  tribe  is  the  bow  and  arrow. 
They  possets  horses  and  cattle,  but  very  few 
mules.  About  two-thirds  of  the  Pimos  live  on 
goremment  reservations.     See  Piuas  Stock. 

PIMPERNEL,  a  flowering  plant  o£  the 
primrose  family  and  genas  AtiagalJis,  with  a 
wheel -shaped  corolla.  The  scarlet  or  field 
pimpernel  (A.  arvensis)  is  wild  in  Europe,  and 
both  cultivated  and  run-wild  all  over  the  world. 
The  small  flowers  are  usually  scarlet  with  a 
purple  spot  in  tht  centre,  but  in  one  variety 
blue.  This  species  is  commonly  known  in  Eng- 
land as  the  'poor  man's  weather-glass,*  from 
the  fact  that  its  flowers  do  not  open  in  rainy 
weather.  The  bog  pimpernel  ^A.  tenella)  is  an 
extremely  delicate  and  beautiful  plant,  which 
naturally  grows  in  the  drier  parts  of  marshes; 
its  flowers  are  red,  and  it  is  dietisgiiislMd  from 
the  field  pimpernel  by  the  fact  that  its  corolla 
considerably  exceeds  the  calyx.  The  blue  and 
lilac  varieties  of  A.  cotlitta,  a  native  of  South 
Africa,  have  been  introduced  into  gardens  gen- 
erally, where  they  have  a  fine  effect.  A  closely 
allied  plant  (Cenlttncutiu  minimus)  is  called 
false  pmipemcl  or  chatf-weed. 

Another  group  of  pimpernels  is  the  genus 
Pitn^nella  of  the  aftacea,  relatives  of  the 
snake-root.  A  widespread  and  representative 
species  is  P.  saxifraga,  sometimes  called  bumet 
saxifrage. 

PIMPLES,  eruptions  of  the  sldn,  of  which 
several  varieties  arc  distinguished  by  special 
names,  but  various  causes  may  transform  one 
of  these  into  another.  The  typical  pimple  is  a 
sGgfat  swelling  with  an  inflamed  base.  Tile 
papule  is  a  solid  elevation,  apparently  contain- 
ing DO  fluid,  and  either  of  tne  natural  skin- 
coTor,  or  bluish,  blackish,  etc.  The  vesicle  is 
an  elevation  of  about  the  same  size,  contaiiiing 
a  clear  or  milky  fluid;  by  alteration  of  its  con- 
tents to  yellow  pns  it  becomes  a  pustule.  A 
bleb  or  bnlla  is  a  larger  vesicle  or  pustule,  and 
may  be  as  large  as  a  lien's  egg.  A  lan^e 
lapale  is  called  a  tubercle,  and  wheal  is  the 
term  aralied  when  the  raised  skin  is  of  greater 
eiieiit  than  elevation. 


PIN,  a  small  piece  oE  brais  or  steel  wire, 
sharp  at  one  end  and  fumished  with  a  head  at 
tbe  other,  used  chiefly  for  the  toilet  for  tempo- 
rarily securing  portions  of  the  dress,  and  gen- 
erally by  seamstresses  and  tailors  for  fastening 
their  work  together.  The  need  of  little  utensib  ^ 
of  this  sort  has  been  met  from  ancient  timet  hy  * 
various  devices.  The  original  pin  must  have 
hoen  slit  from  the  shaft  of  a  bird's  feather,  as 
the  root  word,  Latin  pinna,  means  feather.  In 
tie  Egyptian  tombs  they  are  found  much  more 
elaborate  and  costly  than  the  pins  of  the 
present  time.  They  vary  in  length  up  to  seven 
or  dght  indues,  and  are  furnished  sometimes 
with  large  gold  heads,  and  sometimes  with  a 
band  of  gold  around  the  upper  end,  those  of 
the  latter  land  having  probably  been  used  for 
securii%  the  hair.  The  ancient  Mexicans  found 
in  the  uoms  of  tlie  agave  convenient  substitntes 
for  metallic  pins;  and  even  die  English,  op  to 
tbe  middle  of  the  16th  century,  made  use  of 
rude  skewers  of  wood,  tbougti  they  also  made 
others  of  gold,  silver  and  brass  to  serve  as 
pins.  To  that  time  they  had  depended  upon  tiie 
manufactnrert  on  the  Continent  for  their  smi>- 
plies  of  the  better  sorts  of  pins,  and  this  ira- 
poTtation  ai^iears  to  have  been  estahli^ed 
previotis  to  1483,  when  it  was  interrupted  by  a 
prohibitory  statute.  In  1543  an  act  of  Parlia- 
ment provided  'that  do  person  ^lall  put  to  sale 
any  piiu  but  only  such  as  be  double-headed  and 
have  the  head  soldered  fast  to  the  shank  of  the 
pin,  well  smoothed,  the  shank  well  shaven,  the 
point  well  and  roimdly  filed,  canted  and  shaip- 
ened.»  Within  three  years  from  this  time  the 
manufacture  was  so  much  improved  diat  the 
statute  was  of  no  importance.  In  Gloucester  tbe 
business  of  pin  makiog  was  introduced  in  1626, 
and  soon  proved  so  prosperous  that  it  gave  em- 
ployment to  1,500  persons.  It  was  established 
va  London  in  1636,  and  afterward  in  Birming- 
ham, which  became  the  chief  seat  in  England 
of  this  and  other  manufacturing  operations  of 
similar  character. 

In  the  United  Slates  pins  were  first  made  in 
Rhode  Island  during  the  Revolution  by  Jere- 
miah Wilkinson,  tbe  heads  being  made  fay 
twisting  fine  wires  firm)y  at  one  end.  Samuel 
Slocttm  at  aboat  the  same  time  commenced  in 
Providence  in  the  same  line.    In  1824  a  machine 


vas  soon  after  introduced  into  England,  patents 
also  bcsBg  granted  there.  It  was,  however, 
crude  Gonmred  with  those  of  later  construc- 
dcm,  and  AA  not  complete  all  the  operations  of 
pin  making.  In  1831  the  first  machine  for  mak- 
mg  perfect  solid-headed  pins  like  those  now  In 
me  was  invented  by  John  Ireland  Howe,  a 
physician  of  Bellevue  Hospital,  New  York  Qty, 
and  in  the  next  year  a  company  was  started  in 
that  city.  Six  years  later  the  business  was  re- 
moved to  Derby,  Conn.,  where  it  is  still  carried 
on.  In  1835  another  company  was  formed  by 
Dr.  Howe,  which  continued  its  operations  under 


iRcnious  Con- 
necticnt  man,  invented  a  pin-slicking  machine, 
which  was  used  in  Howe's  factory  in  1841,  and 
was  improved  in  1843,  he  and  Slocum  becom- 
ing Joint  owners  of  the  two  patents. 

The  manufacture  of  pins  has  become  such  an 
industry  in  the  United  States  that  the  mills  qt 
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this  article.  In  1900  the  75,000,000  people  in 
the  United  States  used  60,000,000  gross  of  com- 
mon pins,  which  is  equal  to  8,600,000,000  pbs, 
or  an  average  of  about  113  pins  for  every  man, 
,  woman  and  child  in  the  country.  This  is  the 
highest  average  reached  anywhere  in  the  use  of 
pins.  In  1890  we  used  only  about  72  pins  each. 
Assuming  that  the  present  consumption  is  12S 

CT  individual,  the  110.000,000  people  of  the 
nited  States  in  1918  used  about  10,375.000.000 
pins.  The  census  lumps  together  the  makers  of 
pins,  needles,  hooks  and  eyes,  so  exact  statistics 
are  no  longer  available.  It  appeart,  however, 
that  more  than  half  the  pins  are  made  in  the 
State  of  Connecticut,  wnere  there  are  eight 
factories,   employing  3,000  people. 

The  common  pin  is  of  brass  with  a  tinned 
surface.  Pins  now  are  turned  out  by  automatic 
machines  in  such  quantities  that  me  cost  of 
manufacture  is  sUgfatly  greater  than  the  value 
of  the  brass  wire  from  which  they  are  made. 
A  single  machine  does  the  work.  Coils  of  wire, 
hung  upon  reels,  are  passed  into  machines  which 
cut  them  into  proper  lengths,  and  they  drop  off 
into  a  receptacle  and  arrange  themselves  in  the 
line  of  a  slot  formed  by  two  bars.  When  they 
reach  the  lower  end  of  the  bars  they  are  seized 
and  pressed  between  two  dies,  which  form  the 
heads,  and  pass  along  into  the  grip  of  another 
steel  device,  which  points  them  b^  pressure. 
They  are  then  dropped  into  a  solution  of  sour 
beer,  whirling  as  they  go,  to  be  cleaned,  and 
then  into  a  hot  solution  of  tin,  which  is  also  kept 
revolving.  They  here  receive  their  bright  coat 
of  metal,  and  are  pushed  along,  killing  time, 
nntil  they  have  had  an  opportunity  to  harden, 
when  they  are  dropped  into  a  revolving  barrel 
of  bran  and  sawdust,  which  cools  and  polishes 
them  at  the  same  lime.  Because  oi  the  oscilla- 
tion of  the  bran  they  work  gradually  down  to 
the  bottom  of  the  terrel,  which  is  a  metallic 
plate  cut  into  slits  just  big  enough  for  the  body 
of  the  pins,  but  not  big  enough  for  the  head  to 
pass  through.  Thus  tney  are  straightened  out 
mto  rows  again,  and,  like  well  drilled  soldiers, 
pass  along  toward  the  edge  of  the  bottom,  and 
slide  down  an  inclined  plane,  still  hanging  fay 
their  heads,  until  they  reach  strips  of  paper,  to 
which  they  are  introduced  by  a  curious  jerk  of 
the  machine.  The  lirst  they  know  thev  are  all 
placed  in  rows,  wrapped  up  and  on  their  way 
to  the  big  department  stores,  where  they  are 
sold  at  a  small  price.  A  machine  is  e:tpected  to 
throw  out  several  thousand  gross  an  hour. 
Hairpins  and  safety  pins  and  other  kinds  of 
pins  are  all  manufactured  by  somewhat  similar 
special  machinery. 

The  word  pin  is  applied  in  mechanics  to  any 
relatively  small  straight  piece  of  melal  that 
serves  to  join  parts.  The  crank-pin  of  a  great 
steamship's  mainshaft  may  weigh  a  ton,  where- 
as a  pin  in  a  watcb-plate  may  be  ditticult  to 
discern.  A  wooden  pin  is  now  more  commonly 
called  a  peg.  Both  needles  and  hairpins  are 
manufactured  fo  a  greater  CKtent  in  Europe 
than  plain  pins.  Safety  pins,  however,  are 
decid«IIy  American,  and  of  these  we  make  on 
an  average  1.000,000  gross  a  year. 

PIN-MONEY,  the  money  which  a  husband 
hands  a  wife  for  minor  pergonal  expenses;  in 
law,  an  annual  sum  of  money,  sometimes  pro- 
■vided  for  in  a  marriage  settlement,  to  be  paid 


by  the  hu^nd  to  the  wife  for  her  separate  use, 
and  to  be  applied  in  the  purchase  of  apparel, 
ornaments  for  her  person  or  for  private  ex- 
penditure.   See  HusBAKD  ans  Wire. 

PINA  (pe'nya)  CLOTH,  an  extremely 
soft  and  delicate  fabric,  the  manufacture  of 
which  is  peculiar  to  the  Philippines.  It  is 
made  from  the  unspun  fibres  of  the  leaves  of 
the  cultivated  pineapple  plant,  and  the  liner 
qualities  are  always  made  in  small  pieces,  since 
only  sin^e  fibres  arc  us^  for  them.  For  the 
coarser  qualities  several  mres  are  often  joined 
together,  so  as  to  make  warp  threads  of  con- 
siderable len^.  Its  color  is  almost  white,  but 
has  a  slight  tinge  of  yellow  in  it.  Its  chief  use 
is  for  making  ladies'  pocket  handkerchiefs, 
whidi  are  frequently  adorned  writh  exquisite  em- 
broidery. 

PINAFOSB,  H.  M.  5.,  a  comic  op«a  in 
two  acts,  libretto  by  W.  S.  Gilbert,  music  by 
Sir  Arthur  Sullivan;  first  produced  at  the 
Opera  Comique  in  London,  25  Uav  1878.  First 
authorized  appearance  in  America,  November 
1879,  at  the  Boston  Museum.  Replete  with 
those    nonsensical    whimsicalities    which    have 

Ken  the  word  "Gilbertian"  to  the  En^sh 
guage.  this  opera  with  its  dainty  music  be- 
came an  immediate  success.  The  captain  of 
H.  M.  S.  Pinafore  wants  his  daughter  (Jose- 
phine) to  marry  Sir  Joseph  Porter,  First  Lord 
of  the  Admiral^,  but  she  is  in  love  with  Ralph, 
a  sailor.  They  ai^ree  to  elope,  but  their  plan 
is  betrayed  by  Dick  Deadeye,  the  villain.  A 
bumboat  woman.  Little  Buttercup  (in  love  with 
the  captain),  informs  the  First  Lord  that  the  cap- 
lain  and  Kalph  had  accidentally  been  exchanged 
as  infants.  To  rectify  this  error,  the  First 
Lord  reduces  the  captain  to  ordinary  sailor  and 
makes  Ralph  captain.  Both  Josephine  and  Lit- 
tle Buttercup  wed  the  lovers  of  their  choice 
under  this  grotesque  arrangement  and  with  the 
blessing  of  the  First  Lord. 

PINAKOTHEK,  plnVk&-tbilk  ((^er.  p«- 
na-kG-tik*)  (Greek  *crflection  of  pictures"), 
anciently,  a  chancier  in  which  votive  pictures  of 
the  gods  were  hung  in  Greece.  Such  a  diamber 
was  situated  in  the  left  wing  of  the  propylanim 
or  gate  of  the  acropolis  at  Athens.  In  other 
states  (Samos,  Ephesus,  etc.)  special  buildings 
were  raised  for  the  storing  of  votive  tablets. 
Amon^  the  Romans  the  entrance  to  the  atrium 
of  their  houses  was  adorned  with  statues,  pic- 
tures and  other  objects  of  art.  In  Munich  at 
the  present  day  the  term  is  applied  to  a  public 
art  gallery,  and  there  is  in  that  city  an  old  and 
a  new  pinakothek. 

PINALOBO,  pe-na-lS'bd.  a  mountain  of  the 
Cordillera  de  Caousilan,  Philippines,  in  the 
northwestern  part  of  the  province  of  Pam- 
paiwa,  near  the  intersection  of  the  boundarv  of 
Tirlac  and  Pampanga  with  Zambales.  It  is 
6,0W  feet  in  height,  and  the  highest  of  a  series 
of  peaks  which  ends  in  the  south  with  the 
Mariveles  summits  and  forms  a  landmark  for 
Subic  Bay  and  for  vessels  approaching  Manila 
Bay  from  Hongkong  and  northern  China. 

PINAR  DEL  RIO,  TK-nar*  del  re'6.  Cuba, 
the  most  western  province  of  the  island, 
bounded  on  the  east  bvHritana  province,  area, 
5,212    square    miles.    The    Cordillera    de    los 
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Oipnot  traverses  the  cestre  of  the  province 
from  east  to  west,  and  from  this  nuiRc  the  land 
slopes  gradually  to  the  coasts,  which  are  gen- 
cra^y  low  and  marshy.  The  southern  slope  is 
the  most  fertile,  and  forms  the  famous  Vuelta 
Abajo,  where  the  hnesi  quality  of  tobacco  in 
the  world  is  grown.  This  tobacco  is  the  staple 
crop  of  the  province:  but  coffee,  stigar  and 
frtiits  are  also  raised.  The  mountains  are 
heavily  wooded,  mainly  with  pine,  and  lumber- 
ing is  an  important  industry;  some  cattle  are 
alio  raised;  and  charcoal  is  manufactured.  The 
mineral  resources  are  comparatively  unimport- 
ant and  have  not  been  developed;  asphalt  and' 
copper  are  found.    Pop.  269,166. 

PINAR  DEL  RIO,  Cuba,  dty.  capital  of 
die  province  of  Pinar  del  Rio,  95  miles  south- 
west of  Havana.  It  was  founded  in  1776.  It 
is  connected  widt  Havana  ib^  rail  and  with  La 
Coloma  by  hi^way,  and  being  situated  on  the 
southern  slope  of  the  mountains  is  the  cora- 
merical  centre  of  the  tobacco-growing  district, 
Vuelta  Abajo.  It  has  grown  very  rapidly  in 
recent  years.    Fop.  52,472. 

PINASTER.    See  Pine. 

PINCHBACK,  Piackn«y  Benton  Stemrt, 
American  lawyer  and  politician :  b.  Macon,  Ga., ' 
10  May  1837.  He  was  of  negro  stock,  studied 
in  the  public  tchools  of  Cindnnali,  became  a 
riTCT  boatman,  and  in  \S62  enlisted  in  the  Union 
anny.  In  1867  he  was  made  inspector  of  cus- 
toms at  NeT7  Orleans.  He  took  a  prominent 
part  in  politics  as  a  Republican  leader;  -was  a 
delefrate  to  the  Reconstruction  Convention  of 
the  State  in  1867;  was  State  senator,  1868-71, 
Ueutenant-govemor,  1871-72,  and  acting  governor 
during  Warmoth's  impeachment  December- 
January  1872-73,  He  was  elected  to  the  United 
States  Senate  in  1S73,  btit  was  never  seated 
thotidi  he  received  regular  pay  and  mileage; 
in  lw2  was  named  surveyor  of  customs  of  New 
Orleans;  and  in  1886  was  admitted  to  the  bar, 
but  a  few  years  later  retired  from  practice. 

PINCHBECK,  an  alloy  formerly  in  use, 
four  parts  copper  and  one  part  ainc,  with  oc- 
casional traces  of  tin,  used  in  the  manufacture 
of  cheafi  jewelry.  It  has  someihinc  the  ap- 
pearance of  gold,  but  became  notable  as  a 
svnonym  for  cheapness.  It  was  named  from  its 
discoverer,  Chhistopher  Pinchbeck,  a  London 
jeweler:  b.  aboui  1670;  d  18  Nov.  1732.  He 
maoe  clocks,  watches,  astronomical  instruments 
and  various  automata,  especially  musical,  which 
he  eiAibiied  at  fairs. 

PINCHB,  a  sort  of  mannoset  (q.v.). 

PINCHOT,  pin'tho,  AnuM  Rtcbard  Bno, 
American  lawyer  and  pubtidat ;  b.  Paris,  France, 
6  Dec.  1873.  In  1897  he  was  graduated  at  Yale 
University  and  subsequently  studied  law  at 
Columbia  University  and  die  New  York  Law 
Scbixil.  Mr.  Pinchot  served  in  Porto  Rico  dur- 
ing the  Spanish-American  War  and  in  1900-01 
was  deputy  assistant  district  attorn^  of  New 
York  County  (borough  of  Manhattan).  Mr. 
Pinchot  became  an  active  worker  along 
sodological  lines  and  wrote  much  on  industrial, 
charity  and  social  organisation  generally.  He 
supported  Theodore  Rooseveh  in  1912  in 
organizing  the  Progressive  party,  but  left  the 
party  two  years  later  after  a  controversy  with 
George  W.  Perkins,  of  the  Harvester  Trust.  He 


is  a  trustee  of  the  People's  Institute  and  one  of 
the  founders  of  the  Pincbot  School  of  Forestry 
oi  Yale  University. 

PINCHOT,  Gifford,  American  forestry 
CTpert :  h.  Simsbury,  Conn..  11  Aug.  1865.  In 
1889  he  was  graduated  at  Yale  University,  after 
which  he  studied  forestry  in  France,  Germany, 
Switzerland  and  Austria.  In  January  1892  he 
be^n  the  first  systematic  forest  work  in  the 
United  States  at  Biltmore,  N.  C.  His  work 
there  attracted  general  notice  and  in  1893  he 
estahlishins  himself  in  New  York  as  consulting 
forester.  He  became  member  of  the  National 
Forestry  Commission  in  1896.  From  1898  to 
1910  he  was  forester  and  chief  of  division  of 
the  Bureau  of  Forestry,  afterward  the  Forest 
Service  of  the  United  States  Deoartment  of 
Agriculture,  Since  1903  he  has  held  the  chair 
of  forestry  at  Yale  and  since  1910  has  served  as 
president  of  the  National  Conservation  Asso- 
ciation. In  1902  Mr.  Pinchot  inspected  the 
forests  of  the  Philippines  and  recommended  a 
forest  policy  for  the  islands.  He  also  served 
on  various  commissions,  dealini;  with  c 
tion,  waterways,  etc  In  1909  he  was  „ 
in  a  controversy  with  Secretary  BalHnger  over 
the  policy  of  the  latter's  department,  which 
Pinchot  claimed  was  inimical  to  the  best  inter- 
ests of  the  people.  In  1910  the  President  dis- 
missed Pindiot  -for  insubordination  and  in  the 
inquiry  subseonently  instituted  by  Congress 
Ballinger  was  held  blameless  ( 'Whitewashed'). 
Public  opinion,  however,  sustained  Pinchot,  who 
was  undoubtedly  right  in  his  assumptions  and 
justified  in  opposing  the  reactionary  sdiemes  of 
the  Taft  administration.  In  1912  Mr.  Pinchot 
supported  the  Protrressive  party  and  in  1914 
was  that  party's  candidate  for  United  States 
senator  from  Pennsylvania.  He  failed  of  elec- 
tion, however.  He  is  one  of  the  founders  of 
the  Pinchot  School  of  Forestry  at  Yale.  In 
1915  he  started  to  perform  relief  work  in 
Bel^um  but  was  expelled  by  the  Germans,  be- 
cause his  family  was  allied  by  marriage  with  a 
men*er  of  the  British  diplomatic  service.  Mr. 
Pinchot  has  pnblished  'The  White  Pine'  (1896)  i 
'The  Adirondack  Spruce'  (1898);  'Primer  of 
Forestry'  (1899):. 'The  Firfit  for  Conserva- 
tion* (1909) ;  'TheCountryChurch,'  with  C.  O. 
Gill  (19131. 

PINCKNSY,  ptnk'nT,  Charlea,  American 
statesman:  b.  Charleston,  S.  C,  1758;  d.  there, 
29  Oct  18Z4.  He  was  educated  for  the  bar,  was 
elected  to  the  provindal  legislature,  was  held 
prisoner  from  5ie  capture  of  Charleston  until 
the  end  of  the  Revolution,  then  resumed  prac- 
tice, and  in  1785  was  lAosen  to  the  provinnal 
congress.  In  1787  he  was  a  delegate  to  the 
United  States  Constitutional  Convention,  in  1789 
was  elected  frovemor  of  South  Carolina  and  in 
1791  and  1796  was  re-elected.  He  was  elected 
to  the  United  States  Senate  as  a  Republican  in 
1798,  in  1802-03  was  Minister  to  Spain  and  in 
1806  was  made  for  the  fourth  time  governor  of 
South  Carolina.  In  1819-21  he  was  in  Con- 
gress, where  he  opposed  the  Missouri  Com- 
G'omisc.  He  wrote  well  on  political  topics  and 
S  addresses  to  the  people  under  the  pseu- 
donym "RepuUican"  (1800)  were  of  assistance 
in  Jefferson's  election  to  the  Presidencv, 

PIHCKNBY,  pibk'nl.  Charlu  Cotesworth, 
American  sddier  and  statesman:  b.  Charlcstoi^ 
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S.  C,  25  Feb.  1746;  d.  there.  16  Au^.  182S.  He 
was  educated  at  Oxford;  read  law  in  the  Mid~ 
die  Temple,  London ;  studied  military  affairs  in 
the  Royal  Academy  at  Caen,  France,  and  in 
1769  began  the  praclice  of  law  in  Charleston, 
He  was  a  member  o£  the  first  provincial  con- 

Cs  of  South  Carolina  (1775),  and  during  the 
^lution  served  with  distinction  in  the  Con- 
tinental army.  During  the  second  attack  on 
Charleston  he  at  first  commanded  Fort  Moul- 
trie, but  after  the  entrance  of  the  enemy's  fleet 
into  the  harbor  withdrew  to  the  city,  and  was 
taken  prisoner  at  the  capitulation  in  May  1780. 
He  was  held  in  severe  conlinement  for  two 
years,  exchanged  in  1782  and  made  a  brigadier 
ini783.  In  1787  he  was  a  member  of  the  United 
States  Constitutional  Convention,  and  took  an 
active  part  in  the  busy  debates  connected  with 
the  framing  of  the  instrument.  He  favored  the 
slave  trade,  urged  a  landed-propertv  qualifica- 
tion for  the  executive,  judiciary  ana  tbe  legis- 
lative department;  and  demanded  that  blacks  be 
counted  equally  willi  whites  in  the  estimate  for 
representation  in  the  national  legislature.  It 
was  he  who  secured  the  insertion  in  the  Cou- 
stitution  of  the  clause  that  *no  religious  test 
shall  ever  be  required  as  a  qualilication  to  any 
office  or  public  trust  under  the  authority  of  the 
United  States.*  Under  the  Constitution  he  was 
a  zealous  Federalist.  He  was  a.menrber  of  the 
State  Constitutional  Convention  of  South  Caro- 
lina in  1790  and  in  1796  became  United  States 
Minister  Plenipotentiary  to  France.  Ordered 
by  the  Directory  to  quit  France  within  30  days, 
he  retired  to  Amsterdam,  and  on  his  arrival  in 
America  was  made  (1797)  major^eneral  of 
United  States  troops  by  President  Wasjjington. 
It  was  during  the  French  mission  that  Pinck- 
ney,  in  response  to  Tallyrand's  insinuation  that 
recognition  might  be  obtained  by  money,  for 
lack  of  which  war  might  follow,  is  said  to  have 
replied:  "^Millions  for  defense,  but  not  a  cent 
for  tribute  !*  In  1800  he  was  Federalist  can- 
didate for  the  Vice-Presidency,  and  in  1304  and 
1808  for  the  Presidency. 

PINCKNEY,  Thomaa,  American  diplomat 
and  soldier:  b.  Charleston,  S.  C,  23  Oct.  1750; 
d.  there,  2  Nov.  1828.  He  was  educated  in 
England  with  his  brother,  Charles  Cotesworth, 
was  called  to  the  English  bar  in  1770,  returned 
to  Charleston  in  1772  and  in  1775  entered  the 
Constitutional  Congress  as  a  lealous  Federalist. 
He  acted  as  aide  to  Lincoln,  D'Elstatng  and 
Gates,  distinguished  himself  in  the  enragetnents 
at  Stone  Ferry  and  Savannah  in  1779.  and  at 
Camden  in  1780  was  wounded  and  taken  pris- 
oner, not  regaining  his  liberty  until  the  end  of 
the  war.  In  1787-89  he  was  governor  of  South 
Carolina,  Minister  to  E^^Iand  in  1792-94  and  in 
1794-96  was  engaged  in  a  spedal  mission  to 
Spain,  with  whom  he  secured  in  1795  i  treaty 
which  granted  to  the  United  States  free  naviga- 
tion of  the  Mississippi  for  three  years.  He 
was  a  member  of  Congress  in  179^1801  and  in 
the  War  of  1812  was  major-general  in  com- 
mand of  the  6th  military  district  where  he 
utterly  routed  the  Creek  Indians  at  Horse  Shoe 
Bend  He  spent  the  renutntng  years  of  his  life 
in  retirement.  Consult  his  'Li(e>  by  C  C 
Pinckney  (Boston  1895). 


Central  and  the  Wd>ash,  Chester  and  Western 
railroads,  60  miles  southeast  of  Saint  Louis.  It 
has  extensive  lumber,  flouring  and  coal-mining 
interests.  In  1915  the  commission  form  of  t^v- 
emment  was  put  in  operation.  The  municipal- 
ity owns  the  water-supply  system.    Pop.  2,722. 


Argos,  probably  443  B.C.  For  the  development 
of  Tiis  poetical  talent  he  was  sent  to  Athens, 
where  he  became  the  pupil  of  Lasus  of  Her- 
mione,  the  Athenian  school  of  dithyrambic 
poetry.  On  his  return  to  Thebes  he  was  espe- 
cially indebted  for  the  further  cultivation  of  his 


of  Greek  states,  for  whom  he  composed  choral 
songs.  Alexander,  Idng  of  Macedonia,  was  one 
of  his  most  ardent  patrons.  He  regularly  at- 
tended the  contests  at  Olvmpia  Delphi  and  else- 
where, and  frequently  attenaejl  the  victors  home 
to  direct  triumphal  ceremonies.  In  472  he 
visited  Sicily,  the  courts  of  King  Thero  of 
'  ;;eRtum  and  King  Hiero  I  of  Syracuse. 
lylus  made  a  journey  to  the  Island  at  about 
tbe  same  time;  and  rival  descriptions  of  the 
eruM^ion  of  .£tna  appear  in  \bc  *Odes>  and 
in  £schylus'  'Prometheus.'  Pindar  practised 
alt  kinds  of  lyric  poetry  and  excelled  equally 
in  all.  His  works  embraced  hytnns  to  the 
gods,  poans,  dithyrambs,  danchig  and  drinkii^ 
soiws,  dirges,  panegyrics  on  princes  and  hymns 
in  honor  of  the  victors  of  the  games,  but  the 
only  poems  of  his,  with  one  exception,  which 
have  come  down  to  us  entire  4>elong  to  the 
last  class,  the  'Epinikia.*  Hie  one  exception 
referred  to  is  the  ode  which  appears  in  editions 
of  Pindar  as  the  llth  Nemean,  and  was  in- 
tended to  celebrate  the  installation  of  Aristap- 
oras  as  tirytanis  at  TenedoB.  Fortj^fivc  of 
the  epinikion  odes  of  Pindar  are  Still  extant 
(including  the  one  just  mentioned).  Of  all, 
undoubtedly  the  fourth  Pythian,  in  honor  of 
the  victory  in  the  chariot  race  of  Arcesilas, 
long  of  Cyrene,  is  the  finest.  His  poems  cele- 
brated not  alone  the  conquerors  and  their  fel- 
low-citizens, but  all  assembled  Greece,  and  thus 
were  soon  spread  wherever  the  Greek  language 
was  ^oken.  To  understand  Pindar  it  is  neces- 
sary to  be  intimately  acquainted  with  Greek 
antiquities.  In  the  judgment  of  the  best  critics 
his  poems  belong  to  the  most  beautiful  remains 
of  ancient  literature.  They  are  marked  by 
profundity  of  thou^t,  elevation  of  diction  and 
majesty  of  rhythm.  Fragments  of  his  odier 
works  have  also  been  preserved. 

PINDAR,  Odes  of.  Few  names  were  so 
venerated  among  the  ancient  Greeks  as  the 
great  Theban  poet,  Pindar.  As  Homer  was 
their  'epic  poet»  and  Sophocles  their  ■tragic 
poet,*  so  Pindar  was  their  'lyric  poet.*  His 
chair  was  preserved  at  Delphi,  and  at  the  peri- 
odic theogenia  or  Sacred  festival  it  was  the 
custom  of  the  priest  of  Apollo  to  call  out,  "Let 
Pindar  the  poet  go  into  the  banquet  of  the 
god,*  At  the  destruction  of  Thdies,  Alexander 
the  Great 
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diate  celebration  of  &e  victory;  bnt  In  the 
nature  of  the  case  this  could  seldom  be,  and 
the  ode  was  generally  CMnposed  later,  to  be 
sung  at  a  ccmmHnoration  festival  at  the  home- 
town of  the  victor.  Like  all  choral  lyrics,  the 
epinildon  was  essentially  narrative;  it  is,  how- 
ever, not  the  story  of  the  contest  that  Pindar 
gives,  but  some  myth  of  the  family  or  race 
which  at  once  tells  an  appropriate  tale  and 
points  a  moral.  This  digression  was  the  heart 
of  the  ode)  but  its  connection  with  the  hero's 
victory  is  not  always  easy  to  see.  The  ode, 
once  composed  --  in  strophe  and  antistrophe, 
or  both  these  with  epode  —  a  band  of  youths 
was  carefully  selected  to  render  it  with  song 
and  rhythmic  movement  The  andent  Hellene 
felt,  as  no  mortal  can  ever  feel  again,  that 
■there  is  no  greater  glory  for  a  man  while 
yet  he  lives  than  that  he  achieves  with  hand 
and  foot* ;  and  no  pains  or  expense  was  spared 
by  the  victor's  fellow- townsmen  to  bring  out 
Pindar's  ode  with  proper  splendor. 

It  is  not  possible  for  modems  to  appreci- 
ate the  full  excellence  of  the  Pindaric  ode.  It 
was  not  merely  a  spectacle  in  honor  of  a  man: 
the  celebration  was  an  act  of  divine  wor^ip  and 
the  poet  was  filled  with  religious  fervor.  The  odes 
were  meant  to  be  sun^,  not  read,  and  the  music 
is  lost ;  besides  [he  scenic  accessories  are  all  gone. 
No  steal  poetry  can  be  really  translated,  least 
of  all  Pindar.  Perhaps  there  is  no  great  poet  in 
all  the  world's  literature  of  whom  a  less  ade- 
quate conception  can  be  obtained  throu^  trans- 
lations. As  Jebb  eloquently  jays,  ■Toe  ^ry 
of  his  song  has  passed  forever  from  the  world 
with  the  sound  of  the  rolling  harmonies  on 
which  if  once  was  borne,  with  the  splendor  of 
rushing  chariots  and  athletic  forms  arotmd 
which  it  threw  its  radiance,  with  the  white- 
pillared  cities  by  the  JEgtxa  or  Sicilian  Sea 
in  which  it  wroug^lt  its  spell,  with  the  behefs 
or  joys  which  it  ennobled;  but  those  who  love 
his  poetry  and  who  strive  to  enter  into  its 
high  places  can  still  know  that  they  breathe  a 
pure  and  bracing  air  and  can  still  feel  vlbnitinR' 
through  a  clear  calm  sky  the  strong  pulse  of 
the  eagle's  wings  as  he  soars  with  steady  eyes 
against  the  sun.*  The  price  of  knowing  Pindar 
is  hi^,  but  those  who  pay  it  have  no  regrets. 
For  the  great  majority  Pindar  is  a  lost  art,  but 
the  few  know  that  it  is  a  verv  great  an ;  and 
for  the  sake  of  our  standards  m  Uterature  it  is 
devoutly  to  be  hoped  that  such  a  saving  rem- 
nant, however  smalt,  may  always  be  found. 
Pintuir's  standard  was  so  high  and  his  achieve- 
ments so  sure  that  the  modem  world  cannot 
afford  to  lose  the  tradition  of  his  high  excel- 
lence. While  many  especially  great  qualities 
might  be  mentioned,  there  is  space  here  to  em- 
pfa^ize  only  one  —  his  style.  Matthew  Arnold 
coined  the  word  "Pindarism*  to  express  it,  say- 
ing, "Pindar  is  a  poet  on  whom,  above  all  other 
poets,  the  power  of  style  seems  to  have  exer- 
cised an  inspiring  and  intoxicating  effect."  The 
chief  characteristic  of  that  style  was  sple^j^pj'. 
'To  Pindar's  soul  splendor  was  as  elemental 
as  harmony  to  Milton's.'  This  quality  is  best' 
exhibited  in  some  passages  from  the  Epinikia, 
but  these  cannot  be  translated.  There  is  a  ten- 
derer beauty  perhaps  in  this  picture  from  the 


"  When  tha  Bft  p«n  bi 

Tbmjioldea  hi 

Tfirooph  tf . 

Tb«y  AH  with  hght  the  ground  below. 
Atbmrt  the  ihiimic  tnH  tbn  slow; 
Theirarawtb  tba  very  w*U(  fm*. 

Hid  uiuiB-  aoi»ert  ol  fire.** 


"  Pot  them  the  niglit  eS  throush, 
In  that  brand  dkIhi  below, 
HiA  iplcndor  of  the  Km  epr^uli  endkae  litliC; 
'MI4  laty  meulawi  bright, 
Tbeir  d^  at  the  tomhe  with  inanie-tnee. 
And  Bohfen  chalks 
Of  floim,  and  f  rahan  bit, 
ScntBW  Ui*  bteur  ■&, 
Ii  laden.    Tliei*  wth  bonca  and  with  play. 
WHh  (unaa  and  lym.  tber  whDe  the  bom  away. 
On  wrerr  MitamA 
Pitta  hapniinw  ii  (bond, 
\ntb  all  Qe  blooimng  beautr  of  the  world; 
TtiBre  f  ngrant  anoka.  upnuM 
From  altan  irttera  tha  bkanc  file  ia  danae 
With  perfanied  f  nuikbicenaa. 
Burned  unto  Rodi  m  heaven, 
Thnnlta  all  the  land  B  driTcn. 
Maldnfl  ita  plaaeutt  placaa  odDCDoa 

For  a  discussion  of  English  Pindaric  odes, 
consult  Edmund  Gosse's  Introduction  to  his 
'English  Odes.*  Gray's  two  Pindaric  odes,  the 
'Progress  of  Poesy'  and  'The  Bard,'  are  per- 
haps the  most  famous  in  our  lan^age;  Aken- 
side's  series  of  odes  are  regarded  as  coming 
nearer  to  the  Greek  model  than  any  other  imi- 
tations, but  they  lack  inspiration.  Perhaps  the 
best  English  editions  of  Pindar  are  the  com- 
plete edition  of  C  A.  M.  FenneU  (1893-99); 
the  'Olympian  and  Pythian  Odes,'  by  B.  L. 
Gildersleeve  (IS85) ;  the  'Nemean  and  Isth- 
mian Odes,'  by  J.  B.  Bury  (1890-92).  The 
best  translation  is  the  prose  rendering  by  E. 
Myers  (revised  1883).  Consult  Jebb,  'I^ectures 
on  Greek  Poetry*  (1893)  ;  Fraccaroli,  'Le  odi 
di  Pindaro'  (1894)  ;  also  Morice,  F.  A.,  'Pin. 
dar,>  in  Aaeient  Classics  for  English  Readers. 
Chas.  Forste«  Smith. 

PINDBHONTE,  p«n-da-m6n'ta,  Cava- 
LiiSE  Jppolito,  Italian  poet :  b.  Verona,  13  Nov. 
17S3;  d  there,  18  Nov.  182a  He  was  of  a  rich 
anjl  cultured  family,  and  early  showed  signs  of 

Cietkal  taste  and  aoility.  He  traveled  in  Eng- 
nd,  (jermany  and  France,  and,  like  the  great 
English  poets  of  the  epoch,  greeted  with  joy 
the  French  Revohttion,  publishing  'La  Francia* 
in  1789,  but  was  soon  disillusioned  by  its  ex- 
cesses  and  especially  by  the  sufferings  of  Italy, 
which  followed  it.  His  principal  poems  were 
'Poesie  Campestri'  (1788),  filled  with  charm- 
ing descriptions  of  British  scenery;  'Dodid 
Sermoni  Poetici'    (1819),  in  a  Horatian  man- 


melancholy. 

PINDEMOHTB,     Mabchesb     Oiovanai, 
Italian    dramatist,   brother   of    Ippolito   Pinde- 

monte  (q.v.)  :  b.  Verona,  Dec.  1751 ;  d. 
there.  12  Jan.  1812.  His  early  years  were  full 
of  political  up s- and- downs,  now  in  Italy  in  hidi 
ofGce  and  again  living  in  exile  in  France.  In 
1802  he  became  a  member  of  the  Italian  Parlia- 
ment    He    was    a   brilliant   improvisateur,   a 
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PINOBAMNBB  —  PINS 


tnnslstor  o£  note,  like  hii  biotfaer,  and  the 
author  of  10  tragedies,  of  which  the  belt  are 
'I   Baccanali'   and   <&nevra  di   Scoiia,' 

PINDHAREES,  pin-dirti,  PINDAR- 
EBS,  or  PINDARIS,  the  name  given  to  the 
hordes  of  mounted  robbers  in  central  India 
who  for  several  years  (after  1812)  infested  the 

fossessions  of  the  East  India  Company.  These 
reebooters  had  existed  since  1761,  but  made 
themselves  particularly  formidable  in  the  be- 
ginning of  the  following  century.  They  were 
descended  mostly  from  the  caste  of  Moham- 
medan warriors,  which  formerly  received  high 
l»iy  from  the  Indian  princes.  But  the  British 
East  India  Company  disarmed  many  of  the 
tributary  native  princes  and  maintained  under 
the  command  of  the  British  residents  at  the 
Indian  courts  targe  bodies  of  mercenary  troqps, 
which  the  mediatized  nabobs  were  obliged  to 
pay.  The  number  of  the  Pindarees  was  thus 
uicreased,  and  they  were  secretly  excited  by 
the  Indian  tributaries  to  attack  the  company. 
In  the   last  year  of   their  excesses,   1816.   th^ 


sacked  over  300  villages.    In  1817  the  I 


I  the  destniction  of  these  robbers, 
whose  force  was  estimated  at  40,000  horse  and 
160,000  infantry.  Attacked  on  all  sides,  they 
were  conquered  and  dispersed. 

PINDUS,  in  ancient  geography^  the  main 
range  of  northern  Greece  between  Tnessaly  and 
Epirus,  running  from  the  northwest  to  the 
southeast,  and  the  source  in  its  northern  part  of 
the  principal  rivers  of  Greece,  the  Auielous, 
Haliacmon  and  Peneius.  It  includes  several 
peaks  from  6,000  to  7,500  feetlu^.  Geolo^cally 
It  is  calcareous  in  formadon.  llie  range  is  well 
watered  and  profusely  wooded  In  classic  times 
its  inhabitants  were  the  half  barbarian  Atha- 
manes  and  Dolopes,  and  the  range,  like  Par- 
nassus and  Helicon,  was  sacred  to  the  Muses 
and  to  Apollo.  The  inmost  recesses  of  the 
mountains  were  the  fortress  and  hiding  place  of 
determined  brigands  in  the  days  of  All  Pasha. 


,  _„_._  species  yield 

pitch,  tar  and  turpentine,  used  extensively  for 
naval  supplier ;  the  leaves  of  several  are  made 
into  'pinewool"  and  also  furnish  essential  oils: 
the  seeds  of  other  species  are  used  as  food  ana 
for  flavoring ;  and  many  are  serviceable  as  wind- 
breaks ana  shelter-belts  or  for  ornamental 
planting.  They  thrive  on  a  wide  variety  of 
soils,  from  beach-sand  to  alluvial  river  bottoms 
or  rocky  mountain-sides;  and  usually  are 
found  in  large  numbers  together,  often  to  the 
exclusion  of  other  trees. 

Pines  are  readily  proi»igated  by  seeds,  which 
in  some  species  may  require  more  than  one  year 
to  germinate,  unless  planted  as  soon  as  gathered. 
They  do  best  in  a  moderately  moist  soil  en- 
riched only  to  a  slight  depth  so  as  to  encourage 
the  formation  to  surface  roots  rather  than  tap 
roots.  While  little  they  generally  need  parti^ 
shade  and  care  in  watering,  both  extremes  of 
wetness  and  of  dryness  being  avoided.  When 
two  years  old  or  younger  they  are  transplanted 
to  increase  the  stockiness  of  the  roots  and  ren- 
der the  trees  better  able  to  stand  transplanting 
to  final  quarters.  In  general,  the  species  do  best 
in  dry,  upland  soils,  sandy  rather  than  clayey, 
poor  rather  than  rich,  though  soils  of  moderate 
texture  and  richness  suit  them  well.  When  re- 
moved from  the  nursery  rows  the  roots  should 
be  puddled  in  loamy  mud  to  prevent  the  drying 
of  the  rootlets.  Generally,  best  results  are  ob- 
tained in  transplanting  m  the  spring;  before 
growth  starts  and  selecting  youngest  specimens 
or  such  as  have  been  transplanted  in  Ue  nun- 
ety  several  times. 

A  very  large  number  of  insects  feed  upon 
the  pine,  nearly  300  being  recorded  in  Europe 
and  200  in  AmericSj  althon^  the  actual^  num- 
ber in  this  country  js  probsibly  twice  as  'many. 
Of  these  iM-obably  the  most  troublesome  are  the 
borers,    of   whidi    a  very   large   number   are 


range  now  lies  partly  in  Tuiidsh  and  partly  in 
Greek  terriloiy. 

PINE,  a  genus  {Pimu)  oi  trees  and  a  few 
shrabs  of  the  order  Coniferir.  The  species,  of 
>^ich  about  70  well-marked  ones  have  been  d^ 
scribed,  are  natives  of  the  Northern  hemi- 
s^ere  and  more  ^an  half  are  indigenous  to 
North  America.  Their  distribution  is  from  the 
Arctic  zone  to  near  the  Equator,  where,  how- 
ever, they  are  found  only  near  the  snow-line 
on  die  mountains.  They  are  characterired  by 
resiniferous  wood,  foliage,  etc.;  usually  tall 
trunks ;  spreading  branches  which  form  a 
pyramidal  or  round  top;  needle-like  leaves  ar- 
ranged in  clusters  of  two,  three  or  five,  some- 
times solitarj; ;  yellow  or  [urple  staminate 
flowers,  greenish  or  purplish  pistillate  ones,  the 
latter  developing  into  usually  cylindrical  brown 
cones,  which  vary  in  size  from  less  than  an 
inch  to  18  inches  long  and  readi  maturity  gen- 
erally when  two  years  old ;  some  not  until  three 

Economically  the  pines  are  more  important 
than  any  other  timber  trees  used  by  man ;  the 
nearest  rival  being  the  oaks.  The  main  rea- 
sons for  this  eminence  are  the  wide  extant  oF 
their  tUstribution,  the  enormous  area  occupied, 


(Tomiciu  ealligraphus)  also  attacks  the  white 
pine;  but  seems  to  be  more  partial  to  the  pitdi 
pine;  the  white  pine-weevil  (Pistodet  sirobi) 
works,  as  a  larva,  in  the  leading  shoot,  which 
dies  and  thus  forces  the  tree  to  develop  a  second 
leader,  forming  a  crook  in  the  trunk  or  branch 
attacked;  the  sawyer  (_Monokamfitis  eonfvsar) 
is  a  scourge  of  Southern  pine  forests;  the  pine- 
destroying  beetle  (Dendroclonus  ponder osa) 
has  greatly  injured  the  timbo'  of  the  Black 
Hills  region  by  boring  in  the  trunks ;  and  there 
are  many  other  boring  beetles.  The  Nantucket 
pine-moui  (Retinia  fruslrana'f  burrows,  as  a 
larva^  in  the  wood  of  the  twigs  and  when  in 
suiHcient  numbers  kills  the  trees.  Of  other  in- 
sects than  borers  perhaps  the  caterpillars  are 
most  frequently  troublesome.  Among  the  best 
known  are  the  larvx  of  two  hawk-moths 
(Lipara  combycoides  and  L.  pinetwtt)i  of  the 
imperial  moth  (Eacles  imperiatis)  ;  and  of  two 
butterflies  (Thecla  niphon  and  Pieris  manapia). 
These  all  feed  upon  the  foliage.  A  leaf  miner 
(Gelcchia  pinifoliella)  burrows  in  the  leaves. 
A  gall  midge  (Diplosis  pini-rigidat)  forms  galls 
a*  the  bases  of  the  leaf-clusters  and  its  relative 
(D.  resinicola)  lives  in  the  pitch  of  the  pilch 
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pine.  There  are  also  many  saw-fiies,  plant-lice 
and  scalc-iiTsecis  which  destroy  the  foliage. 
The   best    known    species    are    the    following: 

White  Pine  (Pimu  sirobtu).— In  every 
way  this  is  the  most  useful  species  of  [he  genus, 
combining  utility  in  many  directions  with  oma- 
.  menial  qualities  su^rior  to  other  species,  adap- 
tability to  manv  soils  and  climates  and  rapidity 
of  growth  with  productivity.  It  is  an  Ameri- 
can species,  ranging  from  Newfoundland  to 
Manitoba  and  southward  to  Illinois  and  in  the 
mountains,  to  Georgia.  It  attains  heights  often 
exceeding  100  feet,  sometimes  ISO  feet,  and 
diameters  of  four  or  more.  The  white  or 
cream-colored  wood  is  sof^  straight-grained, 
somewhat  resinous  and  easily  workedT  It  is 
very  popular  for  house-building  especially  for 
making  door  and  window- frames,  shingles, 
blinds  and  interior  finish.  But  since  the  forests 
of  the  northern  United  States  and  adjacent 
Canada  have  been  considerably  depleted  other 
woods  are  r^lacing  it  for  certain  purposes. 

Geoivia  Southern,  Yellow,  or  Long-leaf 
Pine  (P.  paliutrU) .— As  a  timber  tree  this 
species  ranks  next  to  the  white  pine  and  is  the 
most  important  and  most  widely  distributed 
timber  tree  of  the  Southern  States.  It  is  found 
u^n  the  coastal  plain  from  Virginia  to  Missis- 
sippi in  a  belt  about  125  miles  wide.  It  often 
exceeds  100  feet  in  height,  but  rarely  more  than 
130  feet,  gradually  tapering  from  abase  of  about 
30  inches.  Its  orange-brown  branches  form  an 
open  head;  its  leaves  are  often  more  than  a 
foot  long  and  its  cones  larger  than  those  of 
species  in  the  same  range.  The  yellow,  very 
resinous  wood  is  the  heaviest  and  strongest  of 
the  pines.  It  is  extensively  used  for  ship  and 
bridge  building,  flooring  and  for  interior  finish 
of  houses  especially  when  such  is  to  be  left 
unpainted  to  show  the  grain.  The  tree  is  the 
most  important  source  of  turpentine,  resin,  etc., 
the  obtaining  of  which  ranks  second  only  to  its 
limber  industry.  Its  leaves  are  one  of  the  most 
important  sources  of  a  turpentine-like  oil  and  of 
pine  wool,  to  obtain  which  they  are  boiled  in 
alkalis. 

Red.  or  Norway  Pine  (F.  resinosa).— Third 
in  importance  among  American  pioes,  this  spe- 
cies is  second  in  the  North  to  the  white  pine  as 
a  lumber  tree.  It  ranges  from  Labrador  to 
Manitoba  and  south  to  Pennsylvania.  Though 
usually  about  75  feet  tall  and  two  feet  in  diame- 
ter, it  sometimes  doubles  this  height.  It  occurs 
most  frequently  upon  dry,  sandy  soils,  where 
it  often  forms  deme  forests.  Its  light,  elastic, 
resinous,  hard  wood  is  durable  only  when  in  dry 
places  and  is  used  like  that  of  the  short-leaf 
inne  of  the  South. 

Spmcc  or  Yellow  Pine  (P.  echitiala  or  P. 
milis). —  This  species  ranks  second  in  the  South 
to  the  Georgia  pine  and  comes  fourth  in  the 
American  lilt  as  a  lumber  tree.  Its  range  is 
from  New  York  to  Illinois  and  southward  to 
the  Gulf  States,  sometimes  excluding  other  spe- 
cies in  large  tracts.  It  attains  from  75  to  120 
(eet  in  height  and  a  diameter  of  two  feeL  The 
heavy,  hard,  coarse-grained  timber  is  valued  for 
its  strength  and  durability.  It  is  largely  used 
for  framework,  railway  ties,  outside  finish  of 
buildings,  railway  cars,  etc.  It  also  furnishes 
resin.  As  an  ornamental  specimen  it  has  betti 
found  hardy  as  far  north  as  Rhode  Island. 

Loblolly,  Frankincense,  or  Old  Field  Pine 
(P.  lerda). —  This  spedes  yields  very  variable 
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timber,  the  quality  depending  upon  the  condi- 
tions under  which  it  is  grown.  When  in  forests 
it  is  considered  valuable;  when  in  fields  usually 
not.  It  is  a  rapidly  growing  tree  which  often 
exceeds  150  feet  in  height  and  has  about  the 
same  range  as  the  Georgia  pine.  Its  chief  use 
is  probably  for  fuel,  though  it  is  also  cut  for 
timber  when  grown  under  favorable  conditions. 

The  Slash,  Swamp,  or  Cnban  Pine  (P. 
cubensis).-— This  species  is  associated  with  the 
preceding  and  tbout(h  used  similarly  is  con- 
sidered inferior  to  the  Georgia  pine. 

Siicar  Pine  (P.  hmberUana) .— One  of 
the  most  important  timber  trees  of  the 
Pacific  Coast  It  is  indigenous  from  Oregon  to 
Mexico,  attains  heights  of  200  to  220  feet, 
diametcfs  exceeding  10  feet  and  a  large  portion 
of  its  trunk  is  branchless.  It  is  one  of  the  tall- 
est trees  of  the  region  and  of  its  ^enus.  Its 
timber  is  heavy,  straight-grained,  easily  worked 
and  is  largely  used  for  furniture  and  interior 
finish  of  houses.  It  bears  edible  nuts.  Its 
name  is  derived  from  the  sugar-like  odor  of  its 
burning  resin. 

BoU,  or  Yellow  Pine  (P.  pondgrosa).— 
Perhaps  second  in  importance  to  the  jpreceding 
species  in  the  West,  its  range  being  from 
British  Columbia  to  Nebraska  and  southward  to 
Texas  and  Mexico.  It  has  several  sub-species 
or  varieties,  which  are  of  varied  usefulness  and 
application;  those  growing  remote  from  the 
coast  having  coarser  grained,  harder  and  more 
fragile  wood  than  those  on  the  coast  Like  the 
preceding  it  is  one  of  the  largest  species  of  its 
genus  and  region,  sometimes  attaimng  a  height 
of  230  and  even  230  feet  and  a  diameter  of  10 
feet  hut  usually  ranging  from  100  to  ISO  feet 
with  a  diameter  of  about  six  feet. 

Hoimtain  White,  or  Silver  Kne  (P.  mon- 
licola). — Another  large  species  of  the  West,  ex- 
tending from  British  Columbia  and  Idaho  to 
California,  and  attuning  heights  of  100  to  ISO 
feet  It  resembles  the  Elastem  white  pine  some- 
what in  appearance. 

Species  of  Inferior  Importaace. —  The 
pinon,  or  nut  pines  (P.  monopkylla,  P.  edtdit 
afid  P.  parryona)  are  small  trees  in  comparison 
with  the  foregoing,  seldom  attaining  SO  feet. 
They  are  natives  of  the  southwestern  United 
States,  where  their  wood  is  used  as  fuel  and 
their  large  edible  seeds  as  food.  The  Scotch 
rune  (P.  sylveitris)  is  the  leading  species  of 
Europe,  where  it  often  forms  extensive  forests, 
frequently  mixed  with  spruce  fir,  extending  into 
northern  and  western  Asia.  Though  usually 
less  than  100  feet  tall  and  about  30  inches  in 
diameter,  it  sometimes  attains  120  feet  and  a 
diameter  of  four  feet.-  In  its  economic  uses 
it  resembles  the  Georgia  pin^  being  good  for 
ship-,  bridge-  and  house-building,  though  there 
is  considerable  variation  in  the  quality  of  the 
timber  produced  upon  various  soils  and  by  vari- 
ous varieties.  It  also  furnishes  much  turpen- 
Une,  resin,  etc.,  and  its  leaves  are  nsed  for 
making  pine  wool  and  <»l.  The  timber  of  the 
best  grades  Is  known  as  red  pine  or  red  deal. 
Corsican  or  blade  pine,  or  black  fir  (P.  tarUio), 
is  a  lai^e  native  of  southern  EUirope  and  west- 
em  Asia,  which  is  exceedingly  ricii  in  turpen- 
tine, etc.,  and  supplies  also  some  Bnrgundy 
pitcti.  Its  wood  is  of  little  value  except  for 
fuel  The  Aleppo  pine  (P.  kalepenHt)  is  a 
native  of  the  Mediterranean  region  and  western 
Asia,  and  rarely  exceeds  60  feet  in  heigilL    it  is 
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useful  for  shore-plandns:,  yields  Venice  turpen- 
tine, a  liquid  resin  and  a  timber  used  in  its 
eastern  range  for  ship-building  and  similar  pur- 
poses. The  cluster  pine  or  pinaster  (P.  pinaster) 
grows  on  the  south  European  seaboard,  and  like 
the  Corsinui  pine  is  used  for  sfaore-planting  ex- 
tensively in  southern  England  along  the  coast. 
The  Japanese  red  pine  {P.  densifiora)  and 
Japanese  black  pine  (P.  thunbergi)  are  the  two 
principal  Japanese  and  North  Oiina  species. 
They  are  used  for  many  timber  purposes  and 
also  for  ornamental  planbng,  having  devetoiied 
several  horticultural  varieties.  The  Cheer  pine 
(F.  longifolia)  is  a  Himalayan  species  which 
often  exceeds  100  feet  in  height  and  is  valued 
for  its  timbor,  which  is  often  substituted  for 
European  deal.  Its  resin  is  also  obtained  in 
commercial  cfuantities.  It  has  been  introduced 
into  California,  where  it  is  prized  as  one  of  the 
most  decorative  of  pines,  on  account  of  its  light, 
greoi,  drooping  leaves.  Another  Himalayan 
species,  the  Bhotan  pine  (P.  exceUa),  furnishet 
a  close-grained  durable  wood  which  on  account 
of  its  abundant  resin  is  often  used  for  torches, 
it  is  about  the  same  size  as  the  preceding  spe- 
cies, and  somewhat  resembles  the  white  pine  of 
America. 

Numerous  other  pines  are  more  or  less 
locally  important,  as  me  Phihppine  Island  pine 
(P.  insularit),  which  is  one  of  tbc  leading  tim- 
ber trees  of  the  Philippine  Islands,  upon  the 
high  lands  of  which  it  forms  large  forests;  the 
stone  pine  (P.  binea),  one  of  the  most  pic- 
turesque trees  at  southern  Europe  and  valued 
for  its  almond-Uavored  nuts  and  beautifully 
grained  wood ;  Mexican  pines  (F.  montei:u- 
ma,  P.  ayacaliuite  and  P.  arisontca),  the  first 
a  white  pine,  the  other  two  yellow;  and  the 
Cetnbra  or  Swiss  pine  {P.  cembra),  a  species 
ranging-  from  the  Swiss  Alps  to  northern  Rus- 
sia and  Siberia,  throughout  which  country  it  is 
valued  for  its  nuts  and  its  'Carpathian  balsam.* 

BiblioETaphf.—  Betts,  H.  S.,  'Western 
Pines'  (in  United  Slates  Department  of  Agri- 
culture BuUetin  No.  16,  Washington  1914) ; 
North,  A.  T.,  <The  Yellow  Pine'  (Saint  Louis 
1913);  Pinchot,  G.,  'Primer  of  Forestry'  (2 
vols.,  Washington  1903-W) ;  Pinchot  and 
Graves,  'White  Pine>  (New  York  1896) ; 
Schwan,  G.  F.,  'Longleaf  Pine  in  Virgin  For- 
est' (New  York  190?);  Shaw,  G.  R..  'Pines 
Of  Mexico'  (Jamaica  Plains,  Mass.,  1909)  ;  id., 
'The  Genua  Pinus»  (Arnold  Arboretum  1914) ; 
Sudworth,  G.  B.,  'Forest  Trees  of  the  Pacific 
Coast*  (Washington  1908) ;  also  consult  Baker, 
R.  T.,  'Pines  of  Auhsalia"  (Sydney  1910)  ;  and 
'European  Pines'  (in  Kew  Miscellaneous  Bul- 
UliM  No.  6,  London  1915). 

PINE,  Ground.  See  Lycofodiales,  under 
Ferns  and  Fern  Aujes. 


PINE  BLUFF,  Arlc.,  city,  county-seat  of 
Jefferson  County;  on  the  Arl^nsas  River,  and 
on  the  Saint  Louts,  Iron  Mountain  and  Southern 
and  the  Saint  Louis  Southwestern  railroads, 
about  45  miles  in  direct  line  south  by  east  of 
Little  Rock.  It  is  in  an  agricultural  refiion  in 
which  cotton  is  one  of  the  chief  products.  Its 
diief  manufacturing  establishments  are  cotton 
gins,  cotton  compressers,  cot  Con  seed-oil  mills, 
foundry,  furniture  factory^  saw-mills,  automo- 
bile spokes,  feed  mills,  pnnting  establishments 


and  bcnier-sheet  iron  works,  cotton,  hides  and 
poultry  are  slupped.  The  railroad  shops  of  the 
Saint  Louis  Soudiwestem  are  located  there. 
The  annual  fair  under  the  auspices  of  the 
State  Fair  Association  is  held  there.  It  is  the 
seat  of  the  State  Colco-ed  Normal  College,  the 
Merrill  Institute  and  a  giri's  industrial  school, 
and  it  has  public  and  parish  schools  and  a 
public  library.  There  is  a  free  library  con- 
nected with  the  Merrill  Institute.    Pop.  17,500. 

PINE  BLUFF  (Ark.),  EDEuement  at 
Pine  Bluff  was  held  25  Oct.  1863  byCol.  Powell 
Clayton  with  a  Union  brigade  consisting  of  the 
5th  Kansas  and  1st  Indiana  Cavalry  regiments,  a 
company  of  State  militia  and  seven  field  guns,  in 
all  about  575  men.  Early  in  the  morning  o{  the 
25 th  General  Marmaduke  with  a  division  of 
about  2,500  Confederate  cavalry  and  12  guns  ap- 
proached the  place  and  demanded  its  surrender. 
The  outpost  commander  refused  to  permit  the 
demand  to  be  sent  into  headquarters  and  skir' 
mishing  began ;  the  Union  pickets  being  slowly 
driven  in.  Meanwhile  Clayton,  whose  troops 
were  quartered  in  the  town,  had  set  300  negroes 
at  work  rolling  cotlon-bales  out  of  the  ware- 
houses  and  barricading  the  streets  leading  into 
the  public  square.  Artillery  was  put  in  position 
to  sweep  every  avenue  of  afiproacn;  sharpshoot- 
ers were  posted  in  the  buildings;  and  barrels 
were  filietl  with  water  from  the  river  to  with-  . 
stand  a  siege.  The  skirmishers  were  driven  in 
about  8  o'clock  and  Marmaduke  made  an  attack 
with  his  12  guns  and  sharpshooters,  but  making 
no  headway  set  fire  to  several  buildings  near 
the  square  to  burn  Clayton  out.  Failing  in  litis, 
Marmaduke  at  2  p.m.  fell  back,  leaving  some  of 
his  dead  and  wounded,  and  followed  i  mile  by 
Clayton.  He  reported  a  loss  of  40  killed  and 
wounded.  Clayton's  loss  was  II  killed  and  27 
wounded,  and  in  addition  several  negroes  were 
killed  and  wounded.  The  courthouse  and  sev- 
eral other  buildings  were  burned  and  the  town 
wrecked  by  the  Confederate  artillery  fire.  Coa- 
sult   'Official   Records'    (Vol.   XXII). 

PINE  FINCH,  LINNET,  or  SISKIN,  a 
small  greenish  finch  {Spinus  pinus),  related  to 
the  goldfinch,  ■sirtiose  home  is  in  northern  Clan- 
ada,  and  which  visits  the  northern  United  States 
in  cold  winters.  These  birds  frequent  conifer- 
ous trees  and  depend  upon  their  seeds,  buds, 
etc,  for  most  of  their  food. 

PINE  GROSBEAK,  a  large  northern  finch 
(Pinieoia  enuctealor),  whose  summer  home  is  in 
northern  Europe,  (Canada  and  the  Rocky 
Mountains.  It  measures  9  to  10  inches  in  length. 
The  head,  fore-parts,  neck  and  rump  are  bright 
red;  back  blackish  brown,  the  feathers  of  this 
region  having  red  edges;  lower  portion  of  the 
body  light  gray;  wings  and  tail  duslgr.  Like 
most  winter  visitors,  it  is  ver>[  tame  during 
the  time  when  it  is  seen  within  the  United 
States,  which  is  irregularly  in  midwinter.  Its 
food  seems  to  consist  principally  of  pine  seeds, 
but  it  is  also  fond  of  thosa  of  the  birch  and 
alder,  and  occasionally  descends  to  the  ground, 
where  it  picks  up  the  seeds  of  various  plants, 
and  probably  a  few  insects.  During  late  sum- 
mer and  winter  it  has  a  very  pleasing  song  — 
clear,  sweet  and  flowing,  like  that  of  the  pur- 
ple finch.  Four  or  five  eggs  of  a  pale  sreen 
color  spotted  with  brown  are  produced;  the 
nest,  roughly  built  of  sticks  and  lined  with 


nj,7sd::yG00glc 


PINB  UARTBN  —  PINEAPPLX 


feathers,  being  placed  on  a  branch  of  a  tree 
DOT  die  ground  Coniult  Cones,  ^Binls  of  ths 
Northwest.* 


PINB  MOUNTAIN,  Enngsment  of. 
Gen.  J.  E.  Johtiston,  commanding  the  Con- 
federate army  opposing  General  Sherman  in  the 
Atlanta  campaign,  abandoned  his  hues  in  front 
of  New  Hope  Oiurch  4  June  1864  and  withdrew 
10  a  new  position  prepared  by  his  engineer,  run- 
ning west  from  Brush  Mountain  to  Pioe  Uoun- 
tain  and  thence  southwest  to  Lost  Lf  ountain.  PinC 
Mountain,  an  isolated  hill  rising  300  feet  above 
the  surrounding  country,  formed  a  salient  neir 
ihe  centre  of  this  line.  Upon  Johnston's  with- 
drawal Sherman  occufued  the  railroad  at  and 
near  Acworth,  brought  up  supplies,  was  joined 
by  General  Blair,  with  two  divisions  of  the 
1 7th  corps,  and  on  the  10th  moved  his 
whole  line  forward  and  closed  up  on  the  Con- 
federate position.  By  the  14th  General  Thomas, 
with  a  part  of  his  line,  had  worked  his  way 
close  to  Pine  Mountain,  and  during  the  day 
General  Johnston,  with  Generals  Hardee  and 
Polk,  two  of  his  corps  commanders,  were  on  the 
mountains  observing  the  movement  when  some 
of  ThomaB'  batteries  opened  upon  the  group, 
killing  General  Polk.  During  the  ni^ht 
Johnston  abandoned  Fine  Mountain,  placing 
Bates'  division,  which  had  occupied  it,  in  re- 
serve, and  on  the  morning  of  the  15th  it  was 
occupied  by  Howard's  Fourth  corps.  John- 
ston still  held  the  entrenchments  connecting  his 
princinal  line  with  Pine  Mountain  and  other  de- 
tached works,  and  at  noon  both  Howard's  and 
Hooker's  corps  advanced  against  these,  Howard 
on  the  left  of  the  mountain  and  Hooker  on  its 
right,  driving  the  Confederates  to  their  main 
works  after  a  sharp  engagement  Hooker  then 
pushed  against  the  principal  Une,  GeaiVs  divi- 
sion, supported  by  Williams',  on  the  left,  and 
Buiierfield's  division  on  the  right.  The  Con- 
federate resistance  was  very  strong,  and  Hooker 
was  repulsed  with  a  loss  of  639  killed  and 
woundra.  The  Confederates,  well  covered  by 
log  breastworks,  suffered  but  slightly.  There 
«-as  hrisk  and  incessant  skirmishtng  until  the 
18th,  Sherman  pressing  closely  and  persistently 
at  all  points,  and  on  the  19th  Johnston  was  back 
on  a  new  Bne,  Hood's  corps  with  its  right  on  the 
Marietta,  and  Canton  road;  Loring's  (formerly 
Polk's)  on  tfaeKenesaw  Mountain,  and  Hardee's 
on  the  left,  extending  across  the  Lost  Mountain 
and  Marietta  road.  ^See  Kenegaw  MaiTNTAiN, 
BATn.B  or;  KoLa's  Fakii,  Encagemkit  at). 
Consult  'Official  Records'  (Vol.  XXXVIII); 
Cox,  'Atlanta' ;  Sherman,  'Memoirs*  (Vol. 
II) ;  The  Century  Company's  'Battles  and 
Leaders  of  the  CivU  War>  (Vol.  IV). 

PINK  MOUSE.    See  Finji  MrcE. 

PINK  SISKIN.    See  Pine  Finch. 

PINE  SNAKE,  or  BULL  SNAKE,  a 
large  colubrine  serpent  (Pityopkis  melanole»' 
cm),  prevalent  in  the  pine-covered  coast  region 
from  New  Jersey  southward,  and  locally  called 
Ibnnder  and  lightning  snake  and  bull  snake,  the 
latter  in  reference  to  the  loud  hissing  and  bel- 
lowing noise  it  is  able  to  make  by  reason  of  its 
peculiarly  constructed  Klotiis.  It  is  pugnacious 
and  malodorous,  but  harmless,  and  feeds  on 
insects,  mice,  ground  squirrels,  eggs  and  young 


birds,  etc.,  and  lays  hs  eggs  in  a  shallow  bur- 
row m  the  sand.  This  serpent  reaches  a  length 
of  six  feet,  and  is  cream  white,  variously 
blotched  with  chocolate  brown.  Consult  the 
writings  of  Holbrook,  Cope,  Abbott  and  Lock- 
wood,  and  Ditmars,  R,  L.,  'Reptile  Book' 
(New  York  1914). 

PINE-TREE  FLAG,  an  American  colonial 
flag  used  in  New  England  as  early  as  1700.  It 
was  at  first  red  or  blue  with  a  pine-tree  on  a 
white  iield.  Later  it  was  all  white  with  a  pine- 
tree  in  the  centre,  and  also  the  motto  "An  Ap- 
peal to  Heaven."  This  flag  was  carried  by  the 
first  war  vessels  used  in  die  Revolution.  See 
Flau 

PINK-TRKK  SHILLING.     See  NuHis^ 

UATICS. 

PIN;B-TRES  STATK,  a  popular  name  ap- 
plied to  Maine,  from  the  extensive  i»ne  forests 
covering  a  large  part  of  the  State. 

PINEAL  BODY,  a  smalt  conical  reddish 
body  (frequently  called  pineal  gland), ovoid  and 
conical,  an  organ  attached  to  the  posterior 
cerebral  commissure.  It  projects  downward 
and  backward  between  the  anterior  pair  of  the 
corpora  quadrigemtna.  Its  function  was  long 
qaestioneo,  the  most  favored  theory  being  that 
it  was  a  vestigial  sense-organ,  probably  an  eye. 
A  hollow  found  in  the  parietal  bone  in  many 
fossil  mammals  and  reptiles  was  believed  to 
ihave  been  the  site  of  such  an  organ.  This 
theory  is  now  generally  discarded,  it  having 
been  demonstrated  that  there  is  a  slight  secre- 
tion by  the  body  which  is,  therefore,  daraed  as 
a  gUmt).  It  ap^rs  to  be  connected  wiih 
growth,  both  physical  and  mental.  Consult  Mc- 
Cord,  C  P.,  'The  Pineal  Gland  in  RelaUon  to 
Somatic,  Sexual  and  Mental  Development* 
(Chicago  1914). 

PINEAPPLE,  a  perennial  herb  (.Ananai 
talivui)  of  the  family  Brotneliacea.  It  is  a 
native  of  the  American  tropics,  but  has  been  in- 
troduced into  warm  climates  throughout  the 
world.  It  grows  about  three  feet  hi^,  bears 
long,  atif{,  sword-shaped,  brittle  leaves  in  an  elon- 
gated rosette,  from  the  centre  of  which  arises 
the  fruit,  surmounted  by  a  crown  of  stiff  leaves. 
After  fruiting  another  stem  may  arise  and  bear 
a  fruit,  the  process  being  repeated  sometimes 
for  10  yeare  or  even  more.  The  fruit  vary  from 
4  to  10  inches  or  even  more,  and  from  4 
to  20  pounds,  but  the  average  'weight  is  prob- 
ably about  eight  pounds.  Until  the  introduction 
of  recent  methods  of  rapid  transit  the  pineapple 
was  confined  to  warm  countries,  or  to  hot- 
houses, in  which  large  quantities  were  for- 
merly grown.  Very  few  are  now  cultivated 
under  glass,  but  immense  and  annually  increas- 
ing numbers  are  shipped  from  tropical  and  sub- 
tropical fields  to  the  markets  of  cooler  coun- 
tries, and  also  are  used  for  canning.  The  prin- 
cipal fields  are  the  West  Indies,  Florida,  north- 
em  Africa,  Queensland,  Hawaii  and  Arores 
Islands. 

The  pineapple  thrives  best  in  an  equable  cli- 
mate where  the  temperature  averages  between 
70°  and  80°,  and  where  dry  and  rainy  seasons 
alternate.  Whatever  the  soil  it  must  be  thor- 
oughly drained,  even  dry.  Depth  is  inconse- 
quential ;  the  plants  produce  well  In  the  Florida 
Keys,  where  the  soil  is  often  only  one  or  two 
indies  deep  above   the  coralline  rode     They 
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will  withstand  months  of  dry  weather  but 
quickly  succumb  to  an  excess  of  moisture,  either 
in  the  air  or  the  soiL  Florida  pineapple  land 
frequendy  contains  only  a  trace  of  the  fertiHz- 
ing  elements  considered  essential;  hence  appli- 
cations of  plant-food  must  be  liberal,  care  bemg 
taken  to  avoid  an  add  phosphate.  Dried  blood, 
nitrate  of  soda,  ground  bone,  carbonate  and  sul- 
tAiate  of  potash  and  cotton-seed  meal  are  favor- 
ite fertihzers.  The  plants, are  never  raised  from 
seed  except  for  the  production  of  new  varieties, 
since  10  years  is  often  required  to  bring  such 
plants  into  bearing.  Rattaons,  crowns,  slips  and 
suckers  are  used  instead.  Crowns,  or  the  ros- 
ettes of  leaves  u^on  the  fruits,  are  little  tised 
except  when  vaneties  are  rare.  Suckers  de- 
velop from  axillary  buds  near  the  ground  and 
produce  thrifty  plants  which  usually  bear  before 
18  months  old ;  slips,  taken  from  the  base  of 
the  fruit,  require  fully  a  year  longer  to  reach 
bearing  age.  Rattoons,  which  develop  from 
buds  beneath  the  ground  and  form  a  root-sys- 
tem of  their  own,  are  reUed  upon  to  a  large 
extent  to  replace  the  plants  that  have  borne. 
The  land  having  been  prepared,  the  plants  are 
set  in  checks  18  to  36  inches  apart,  with  alleys 
left  at  intervals  of  six  or  eight  feet  Cidtiva* 
tion  consists  in  keeping  the  surface  loose  with 
a  scuffle  hoe.  With  reasonable  care  a  plantation 
should  bear  for  10  years  without  resetting.  The 
fruits  are  gathered  about  a  week  before  full 
maturity,  wrapped  individually  in  brown  paper, 
packed  firmly  in  half-barrel  or  barrel  crates  and 
shipped. 

Pineapple  sheds  are  built  of  slats  upon  a 
framework  of  posts  and  beams  high  cuough  to 
permit  a  man  to  stand  Upright  under  them. 
The  slats  are  about  three  indies  apart,  to  permit 
the  ingress  of  li^t  The  sheds  protect  the 
plants  from  excessive  heat  and  from  frost,  and 
the:^  improve  the  quality  of  the  fruiL  Only 
choice  varieties  are  so  grown,  the  cost  of  erec- 
tion, about  $500  au  acre,  being  prohibitive  of 
inferior  sorts. 

The  principal  enemies  of  the  pineapple  are 
red  spider  (Stigtnaus  floridanus) ;  scale  insects 
(Diasfis  bromeliea)  :  and  mealy  bugs  ifiaciy- 
lopius  cilri,  etc.).  The  first  appears  upon  the 
tender  leaf  bases  and  causes  rot  A  handful  of 
td>acco-dust  placed  in  the  crown  of  the  plant  is 
effective;  rains  dissolve  and  carry  the  solution 
to  the  infected  parts.  Resin  wash,  whale-oil 
soap  and  kerosene  emulsion  are  used  for  the 
scale;  these  and  the  tobacco  are  used  for  the 
mealy  bugs.  The  scale  usually  appears  on  the 
under  surfaces  of  the  leaves,  but  produces  a 
yellow  spot  on  the  upper;  the  mealy  bugs  attack 
the  bases  of  the  leaves  below  ground,  the  buds 
and  the  fruit. 

Blight  or  wilt  is  said  to  be  due  to  a  soil 
fungus  at  the  roots.  Removal  and  resettinf;  arc 
practised,  though  plants  of  valuable  varieties 
are  sometimes  trimmed  and  replanted.  Sand- 
ing, which  follows  the  filling  of  crowns  of 
young  plants  with  sand,  may  be  prevented  by 
fitting  the  crown  after  planting  with  cottonseed 
meal,  or  other  loose  material  which  will  not 
prevent  growth  but  will  Iceep  out  the  sand. 
Spiiie,  non-expansion  of  the  leaves,  is  due  to 
unfavorable  conditions  of  the  soil.  Change  of 
fertilizer  is  recommended.  Heart  rot  or  bitter 
heart,  which  often  accompanies  wet  seasons,  ia 
a!    unknown   origia     The   affected  part,    the 


heart,  looks  watery,  and  the  whole  fruit  be- 
comes lutter.  If  not  serious  in  nearly  mature 
fruits  the  pineapples  may  be  marketed ;  other- 
wise destroyed.  Consult  Bailey.  'Cyclopedia  of 
Standard  Horticulture' ;  Rolfs,  'Pineapple 
Growing,'  United  Slates  Department  of  Agri- 
culture (Washington  1901);  Rolfs,  'Fmeapide 
FertiliEers,*  Florida  Experiment  Station,  Bul- 
letin 50. 

PINEAPPLE  FIBRE.    See  Fisbe. 

PINSAPPLB-HELON.    See  Melons. 


PINEHURST,  pinTierst,  N.  C,  village  in 
Moore  County,  62  miles  southwest  of  Raleigh 
and  125  miles  from  the  seacoasL  It  is  650  feel 
above  sea-level.  The  Pinehurst  Electric  Rail- 
road connects  with  the  Seaboard  Air  Line  at 
Southern  Pines.  Railroad  connection  is  made 
from  Pinehurst  over  the  Aberdeen  and  Ashe- 
boro  Railroad  with  the  Seaboard  Air  Line  at 
Aberdeen  and  the  Southern  Railroad  at  High 
Point.  Pinehurst  Is  18  hours'  ride  from  New 
York  City.  It  is  a  winter  resort,  founded  in 
1S95  by  James  W.  Tufts  of  Boston.  It  em- 
braces a  large  tract  of  country,  150  acres  of 
which  has  been  beautifully  laid  out  with  croquet 
grounds,  tennis  courts,  parks,  etc.  It  includes 
a  shooting  preserve  of  50,000  acres,  a  dairy  and 
poultry  farm  and  a  large  market  garden.  The 
location  was  selected  for  its  scenery  and 
heal Ihf nines s.  Part  of  the  year  there  is  a  pop- 
ulation of  about  2,500,  at  other  times  only  200 
or  300. 

PINBL,  pe-nel,  Philippe,  French  alienist: 
b.  Saint  Andri  d'Alayrac,  20  April  1745;  d. 
Paris,  26  Oct.  182&  He  studied  medidne  in 
Toulouse,  in  Monipellier  and  in  Paris,  where  he 
had  to  teach  philosophy  and  ma,thematics  to 
keep  himself  aUve;  in  1791  became  directing 
physician  in  the  insane  asylum  at  Bicetre  ana 
in  1794  at  the  Salpetriere;  and  in  both  these  in- 
stitutions introduced  gentle,  kind  treatment  in 
place  of  the  l>arbarities  he  found.  Ia  his  book, 
'Sur  I'AUenation  Mentale'  (1791^,  he  first  sug- 
gested moral  remedies  for  the  insane,  so  that 
this  work  is  the  foundation  of  modem  psychi- 
atry. His  'Nosographie  Philosophique'  (1798) 
created  an  epoch  in  French  medidne.  He  be- 
came a  member  of  the  Institute  in  1803  on 
Cuvier's  death.  Suspected  of  liberal  political 
views  he  was  removed  from  his  post  io  the 
medical  school  in  1823. 

PINBRO,  pl-ner'6,  Arthur  Wing,  Eng- 
lish dramatist:  b.  London,  24  May  1855.  His 
ancestors,  the  Pinheiros,  Portuguese  Jews,  set- 
tled in  England  in  Ae  18th  century.  He  was 
a  solicitor's  clerk  for  several  years;  went  on  thr 
stage  in  1874,  appearing  first  in  Edinburgh;  be- 
came a  meml>er  of  Henry  Irving's  company 
soon  afterward,  playing  Claudius  in  'Hamlet'; 
and  had  written  a  farce,  'Two  Can  Play  at  that 
Game' ;  a  successful  comedietta,  '£300  a  Year' ; 
the  one-act  plavs,  'Daisy's  Escape'  and  By- 
Kones,'  which  were  curtain-raisers  for  the  Irv- 
ing company  at  the  Lyceum;  and  in  1881  'The 
Squire*  and  'Imprudence'  before  turning  him- 
self I      ...  ..... 


ing  after  real  characters  —  none  too  successful, 
for  example,  in  'TTie  Magistrate'  (1885).  The 
beginniog  of  his  naturalistic  power  was  to  be 
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seen  not  only  in  the  well-known  farces  of  the 
next  two  years,  'The  Schoolmistress,'  'The 
Hobbyhorse'  (1886),  and 'Daady  Dick'  (1887), 
but  in  the  tragedy  called  'The  Weaker  Sex,* 
first  played  in  1888L  'Sweet  Lavender,'  a 
pretty,  rather  unpleasant,  very  tinreal  and  quile 
uncharacteristic  play,  was  written  in  1888. 
'The  Profligate,'  with  its  Puritan  theme  of  the 
impossibility  of  buryine  a  wicked  past,  was 
draniatically  powerful  but  poorly  written.  It 
was  followed  by  the  weak  iarces,  'The  Cabi- 
net Minister*  and  'The  Times,'  in  1891  by 
■Lady  Bountiful,'  and  in  1893  by  'The  Second 
Mrs.  Tanqueray,'  which  showed  great  gain  in 
literary  aSiUty  and  in  dramatic  machinery. 
Between  them  and  'The  Notorious  Mrs.  Ebb- 
smith'  (189S),  no  doubt  his  best  play,  came 
^ain  a  farce  'The  Amazons' ;  indeed  it  seems 
that  after  every  serious  effort  he  returned  to 
the  farce.  Pinero's  later  works  are  'The  Bene- 
fit of  the  Doubt'  (1895),  a  triumph  of  theatri- 
cal construction;  'The  Princess  and  the  Butter- 
fly' (1897),  a  charming  combination  of  satire 
and  romance ;  the  graceful  'Trelawney  of  the 
Wells'  (1898):  a  study  in  moral  evolution, 
"ITie  Gay  Lord  Quex'  (1899);  -the  unpleasant 
bttt  strong  <Iris>  (1901) ;  'Letty'  (1903) ;  'His 
House  in  Order'  (1906);  'The  Thunderbolt' 
(1906);  'Mid-Channel'  (1909);  'Mind-the- 
Paint  Girl'  (1912).  He  was  knitted  in  1909. 
All  in  all,  Pinero  ranks  as  a  master  of  the 
problem  play.    See  Thunde»boi.t,  The. 

PINBVILLE,  Ky.,  city  and  county-seat  of 
Bell  County,  on  the  Cumberland  River  and  the 
Louisville  and  Nashville  Railroad,  155  miles 
southeast  of  Lexington.  It  is  an  export  centre 
for  coal  and  Itunb^  and  has  manulaotures  of 
a>ke  and  staves.  Its  principal  points  of  in- 
terest are  an  Indian  mound,  the  Continental 
Hospital  and  Sanitarium^  the  Uayne  Johnson 
Seminary,  courthouse,  cir^  hall  and  counn 
infirmary.  The  dty  was  first  settled  In  1868. 
Pop.  2,161. 

PINBVILLE,  La.,  town  In  the  parish  of 
Rapides,  on  the  Red  River  and  on  the  Chicago, 
Rock  Island  and  Pacific,  the  Louisiana  and  Ar- 
kansas railroads,  opposite  Alexandria.  The 
Louisiana  Baptist  College  and  the  Stale  Hos- 
pital for  the  Insane  are  located  here.  There  is 
also  a  national  cemetery.  Farming  and  lum- 
bering are  the  leading  industries.  The  town 
owns  the  electric-lighting  plant    Pop.  1,212. 

PING  PONG,  or  TABLE  LAWN- 
TENNIS,  a  game  that  was  introduced  from 
England  and  became  very  popular  in  the  United 
States  in  1902.  The  game  is  played  very  much 
as  is  the  regular  game  of  lawn-tennis.  Follow- 
ing are  tfie  rules  of  the  game,  which  should  be 
learned  thoroughly  before  attempting  to  play: 

Pint. —  Tha  BBjab  »  for  two  people,  one  standinfl  at  odb 
ad  oC  tlie  table,  the  other  oppoote.  The  player  who  finrt 
oelimi  the  ball  if  called  the  •enrei,  the  othET  the  itrilEer  out. 

Second. —  At  the  end  d  Uu  &nt  game  the  stHker  out 
iHxniiea  the  eerrer  and  the  lerver  becomeB  the  striker  out. 
ud  n  on,  altemately. 

,  Third. —  Tha  wrvice  is  Mrictly  Bnderhaad.  >iid  delimnd 
trnm  beroDd  the  end  o{  the  laUe. 

Poaith.^TIie  ban  nrved  mnrt  drop  on  the  Uble  top 
beyond  the  aet.  aod  ii  then  in  i^y.     U  it  dropi  into  tha 
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Btebtb.— 1 

makes  a  foul  o 
oS  the  table. 


Tolkqiicg  ia  altowsd,  but 


i   30; 


except  M  below.^ 

to,  the  playtt.     U  OttiaaBv'. 


—  If  both  player*  h«ve  w 


M  the  ball 

half  •olky. 

hia  Gist  stroke  the 
ither  player  winning 
'"-  -n  either  player 
.  .J,  and  the  tomth 
me  for  that  [dayer, 

I  three  stroke*  (4> 
nke  voD  is  Kond 

the  Dait  stroke  h« 


Twelfth. —  The  player  who  first  wina  six  B*niM  wins  a 

Thirteenth. —  Tha  game  may  alto  be  •cored  by  poinls. 
10  ap.  In  thia  case  the  players  change  Che  service  every  five 
iwinta.  sa  in  cricket. 

The  game  may  be  played  on  an  ordinary 
dining  table,  about  nine  feet  by  five  feet  being 
the  most  convenient  dimensions,  though  either 
a  larger  or  a  smaller  table  may  be  used.  The 
net  is  between  six  and  seven  inches  high,  and 
the  remaining  accessories  are  posts  to  hold  Ae 
net  when  stretdied  across  the  table;  vellum, 
string  or  wood  racquets  and  celluloid  balls. 


PIN 


n  Uit  atrnca  or  ban  io 


the  Ta-tong  River  about  40  miles  above  .  _ 
mouth  and  about  120  miles  northwest  of  Seoul. 
It  extends  for  two  and  a  half  miles  along  the 
river  bank,  is  surrounded  by  fortified  walls  20 
feel  high  and  is  considered  of  great  strateeic 
importance,  being  called  the  "Key  of  Korea.» 
Ping- Yang  is  open  to  foreign  settlement,  and  is. 
the  seat  of  several  Christian  missions.  There 
are  about  lO.OOO  Japanese  here,  they  being  most 
active  in  business.  Ping-Yang  is  said  to  date 
from  1122  B.C.  when  the  historic  Ki-Tse  or 
Kija,  ancestor  of  Confucius,  landed  liere  from 
China,  and  laid  the  foundations  of  Korean  civil- 
ization. His  tomb  is  one  of  the  city's  sacred 
shrines.  Among  ihe  important  incidents  of  the 
city's  history  are  the  defeats  of  the  Chinese  here 
by  the  Japanese  in  1593  and  again  on  16  Sept 
1894,  A  fine  monument  has  been  erected  to 
the  CHiinese  warrior  Tso  who  ruled  their  forces 
and  perished  here.  Pop.,  including  suburbs 
about  173,273. 

PINGREE,  pin'gre,  Hazen  Scnter,  Amer- 
ican politician:  b.  Denmark,  Me.,  3  Aug.  1842: 
d.  London,  England,  18  June  1901.  He  enlisted 
in  the  Union  army  and  served  through  the  war, 
afterward  settling  in  Detroit,  Mich.,  where  he 
became  one  of  the  largest  shoe  manufacturers 
in  the  West  In  1889  he  was  dected  mayor  of 
Detroit  and  in  1896  gained  control  of  llie  Re- 
publican political  organization  and  notwith- 
standing the  opposition  to  his  radical  Ideas  was 
elected  governor.  He  continued  to  hold  his 
office  as  mayor  until  1897:  he  was  elected  gov- 
ernor of  the  State,  and  re-elected  in  1898,  re- 
tiring in  1900. 

PINGUIN,  the  West  Indian  wild  pine- 
am>le  largely  grown  in  the  Antilles  as  a  hedge- 
plant.    See  Broueua. 

PINK'EYE,  a  disease  of  horses,  frequently 
suffered  in  the  Southern  States,  but  rare  in  the 
North.  It  is  allied  to  influenza  and  scarlet 
fever  in  man.  It  usually  breaks  out  in  wet,  cold 
weather,  and  its  chief  symptoms  are,  besides 
the  redness  of  the  eye  to  which  it  owes  its 
name,  loss  of  appetite,  feverishness,  (|uickeiied 
pulse  and  perhaps  stiffness  ol  the  lunbs  and 
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constipation.  It  is  likelv  to  be  epidemic  in  lim- 
ited districts,  because  spread  by  (he  aid  of  the 
midges  of  the  genus  tiippe'.ates,  which  hover 
about  the  eyes  of  diseased  horses  and  carry 
pathogenic  jjerms  to  the  next  antmal  they  vi^iL 
It  usually  runs  its  course  in  10  days  or  less, 
and  is  generally  not  fatal.  In  treating  this  dis- 
ease an  antiseptic  wash  for  the  eyes  should  be 
used;  cardiac  stimulants  may  6«  Tequired  and 
Strict   attention   must   be   given   to   all   sanitary 

PINKERTON,  pingTrtr-tAn.  AUan,  Scot- 
tish-American detective :  b,  Glasgow,  Scotland, 
25  Aug.  1819;  d,  Chicago,  111.,  I  July  1884.  In 
Scotland  he  had  learned  the  trade  of  cooper 
and  after  his  arrival  in  the  United  States  set 
up  a  cooperage  al  Dundee,  near  Chicago.  In 
1842  he  came  to  Chicago,  111.,  and  was  ap- 
pointed its  first  detective  in  1850.  In  the  same 
year  he  established  a  detective  bureau,  after- 
ward well  known  from  its  use  by  predatory 
capitalistic  interests  to  crush  trades- unionism. 
he  oraaniied  the  secret  service  division  of  the 
United  States  army  in  1861,  was  made  its  first 
c^ief  and  later  formed  and  directed  the  secret 
service  department  of  the  Gulf  until  the  end  of 
the  war.  While  employed  by  the  Wilmington 
and  Baltimore  Railway  he  discovered  a  plot  to 
assassinate  Lincoln  on  the  way  to  Washington 
(1861).  He  was  very  successful  in  his  detective 
work,  being  particularly  skilful  in  the  detection 
of  bank  and  express  tnieves  and  the  recovery 
of  ihe  money  taken.  He  also  broke  up  the 
■Molly  Magtiire"  band  of  Pennsylvania, 
Among  his  writings  were  'The  Spy  of  the  Re- 
bellion" (1883);  'Thirty  Years  a  Detective' 
(1884)  ;  'History  and  Evidence  of  the  Passage 
of  Abraham  Lincoln  from  Harrisbureh,  Pa.,  to 
Washington,  D.  C,  on  the  2ZA  and  23d  of  Feb- 
ruary 1^1'  (1891);  'Strikers,  Communists  and 
Tramps>  (1878),  in  which  Pinkerton's  lack  of 
sympathy  with  the  toilihg  masses  is  evidenced 
as  also  his  unholy  alliance  and  sympathy  with 
■    ■■    s  of  his  day.    As  manager  and  hir 


questionable  morality,  although  always  strictly 
within  the  law,  while  many  of  his  operations 
actually  incited  others  to  the  crimes  which  were 
then  'detected."  His  writings  are  a  sad  com- 
mentary on  the  period  which  tolerated  fcoth  him 
and  his  methods, 

PINKERTON,  John,  Scottish  antiquary: 
*.  Edinburgh,  17  Feb.  1758;  d.  Paris,  France,  10 
March  1826.  la  1781  he  settled  in  London, 
where  in  1783  he  published  'Select  Scottish 
Ballads,'  a  part  of  the  supposedly  ancient  con- 
tents of  which  was  from  his  own  pen.  He  was 
for  a  time  editor  of  the  Critical  Review;  and 
he  turned  out  a  large  number  of  volumes,  origi- 
nal and  compiled,  the  former  showing  more  of 
skill  in  research  than  literary  merit.  Among 
works  editorially  prefared  by  him  were  'An- 
cient Scottish  Poems'  (1786),  sometimes  de- 
clared to  have  been  a  forgery,  though  the  manu- 
scripts are  in  the  Pepysian  library  at  Cam- 
bridge; and  a  'Collection  of  Voyages  and 
Travels'  (1807-14),  a  voluminous  (17  vols.) 
and,  in  its  day,  valuable  publication. 

PINKERTON,  William  Allan,  American 
detective:  b.  Dundee,  III.,  ,7  April  1846.  He 
is  a  son  of  Allan  PinkerloM(q.v.).  During  the 
Civil    Wat   period  he    wai  employed   in    the 


United  States  Secret  Service  and  afterward 
entered  his  father's  office.  On  the  death  of  his 
father,  in  1834,  he  became  head  of  the  agency 
and    extended    its    operations    throughout    the 

PINKNEY,    pink'nt,    Wflliam,    American 
diplomat:  b.  Annapolis,  Md.,  17  March  1764;  d. 

Wasf     ■  " —  -  .    ■"—     " 

catcd  at  King  William's  geminaty,-^ 
uftder*SiitHiel'Chase-and  »a5  i'ftnTf f ed" "(dth e"  ' 


bar  in  1786.  While  a  memBetof  the  Maryland  - 
legislature  he  assisted  in  the  ratification  of  the 
Federal  Constitution  in  1788  and  in  the  same 
year  was  elected  to  the  house  of  delegates..  As 
United  States  commissioner  to  Encland  under 
the  Jay  Treaty  he  secured  in  1796  a  claim  of 
$800,000  for  the  State  of  Maryland  against  the 
Bank  of  England  for  tosses  and  damai'es  to 
American  merchants  caused  bv  the  English  gov- 
ernment. Afterward  he  engaged  in  law  prac- 
tice in  Baltimore  and  in  1804  became  attorney- 
genera!  of  Maryland.  In  1806  he  was  sent  as 
Minister  Extraordinary  to  England,  where  in 
conjunction  with  James  Monroe  he  treated  with 
England  in  regard  to  the  latter's  violation  of 
the  rights  of  neutrals.  He  was  Resident  Min- 
ister to  Engbnd  in  1807-11  and  in  the  latter 
year  was  appointed  Attorney-General  of  the 
United  Slates.  He  fought  in  the  War  of  1812. 
served  in  Congress  in  1815-16  and  in  1816  was 
appointed  Minister  to  Russia  and  Special  En- 
voy to  Naples.  In  1818  he  resigned  and  resumed 
Kis  law  practice  in  Baltimore  and  in  1820  was 
elected  to  the  United  States  Senate.  Consult 
Wheaton,  'Life,  Writings  and  Speedies  of 
William  Pinkney'    (1826). 

PINKROOT,  the  rhizome  of  a  loganaceous 
medicinal  woodland  (Spi^elia  marilandica)  of 
the  United  States,  which  is  hitter,  anthelmintic, 
toxic,  dilates  the  pupil,  etc. 

PINKS,  a  genus  iDiantkui)  of  mostly 
perennial  herbs  of  the  order  CaryophyllacetB. 
The  species,  of  which  about  2(X)  have  been  de- 
scribed are  natives  of  the  Eastern  hemisphere, 
especially  Europe  and  western  Asia.  Their 
jointed  stems,  which  grow  in  tufts,  bear  grass- 
like leaves  and  terminal,  often  fragrant,  flow- 
ers ritber  in  dusters  or  solitary.  Their  poptilar 
name  is  derived  from  the  prevaihng  color  of 
the  flowers,  thou^  white  and  purple  are  com- 
mon in  garden  varieties.  For  centuries  the 
pinks  have  been  cultivated,  their  flowers,  hardi- 
ness and  ease  of  cultivation  rendering  them 
garden  favorites.  They  are  easily  propagated 
from  seeds  or  cuttings;  thrive  in  well-drained, 
rather  li^t  loam;  and  the  perennial  kinds 
mulched  during  the  winter  with  loose  littet, 
straw  or  brush  to  prevent  the  formation  of  ice 
around  the  stems  and  to  hold  the  snow  and  keep 
the  frost  in  the  ground  until  late  .in  the  spring.  • 
IThe  seeds  are  usually  sown  under  glass  in 
early  spring  and  the  olants  set  in  the  garden 
when  the  weather  has  become  settled.  Cuttings 
are  used  for  double  and  other  choice  varieties. 
Seeds  sown  in  late  summer  will  produce  plants 
for  early  spring  blossoming  if  mulched  during 
the  winter. 

Among  the  best-known  species  are  the  fol- 
lowing: Common  grass,  or  garden,  Scotch  or 
pheasant's  eye  pink  {D.  ftumarius),  a  general 
favorite  in  old-fashioned  gardens;  sweet-wil- 
liam (D.  barbaiui),  one  of  the  oldest  and  most 
popular  of  garden  flowers  j  clove  pink,  picotee. 
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|[TCna<£iic  or  carnation  (D.  caryophyllut) ,  popu- 
lir  in  various  forms  either  as  a,  Rarden  or  a 


greenlioBse  t^ant  (see  Caknatton)  ;  maiden 
mnk  (D.  deiloides),  popular  as  an  edfcinK  plant ; 
D.  frolifer  »nilihe  Deptfordpink(  O,  ormena), 
weH-bnown  weeds  natnralized  in  the  Eastern 
States;  Chinese  or  Indian  innk  <D.  chinettsit) 
and  D.  tuperims,  also  popular  garden  s^Mcies. 
In  rock  Bardens  D.  alpinus,  D.  negUcius  aod 
D.  glaciaHi  are  favorites.  They  arc  too  oasily 
tovered  by  earth  washed  upon  fliem  bv  rains  to 
be  of  value  in  level  gardeps- 


bivalve  molludn  of  the  family  Avicuk. 
fredge-shaped  shells  of  a  homy,  delicate  struc- 
ture, tbe  bingeless  beaks  forming  a  pointed  ex- 
tremity. The  foot  is  long  and  ^ooved  and 
secretes  a  large  fjyssus  of  strong,  silky  texture. 
Tbe  genus  is  represented  by  the  Pinna  nobUis 
of  the  Mediterranean  Sea,  from  whose  by^sus 
in  past  days  the  Neapolitans,  Stdlians  and 
Maltese  used  to  weave  quantities  of  durable 
alk.  Frequent  mention  is  made  of  the  fabric 
by  Latin  authors.  Pope  Benedict  XV  in  1754 
had  a  pair  of  stoddnp^  made  from  this  *silk.* 
Many  other  spedcs  are  knowu  in  yario-js  parts 
of  the  world,  including  the  shores  of  the  Gulf 
of  Mexico. 

PINKAC5.  One  of  the  boats  of  a  man- 
of-war  fotmerly  used  to  carry  the  officers  to 
and  from  the  shore.  It  was  smaller  thaii  the 
launch,  hut  larger  than  the 
rowed  by  from  \C 
any  small  sailing  i 

PINNACLE,  in  arckUrcture,  any  small,  tall, 
more  or  less  ornate  terminating  upper  point  of 
a  building,  tower,  etc;  the  topmost  finishing 
pece  of  a  high  point,  as  on  a  gable,  buttress  or 
spire.  The  term  pinnacle  is  not  very  definite, 
but  it  is  iised  to  describe  miniature  towers  or 
tops  of  towers  that  are  too  conspicuous  to  be 
tinned  fiotals. 

PINNATED  GROUSE.    See  Grouse. 

PINNIPBDIA,  a  suborder  of  Camwora, 
the  seals,  espedally  adapted  in  the  structure  of 
their  linAs  to  an  aquatic  existence,  as  the  name 
indicates.  Both  pairs  of  limbs,  and  especially 
their  proximal  segments,  :  re  very  short,  and  the 
distal  part  flattened,  wcdibed  and  paddle-likc. 
Hie  hind  liinbs  are  placed  very  far  back  and 
are  very  peculiar  in  that  the  first  and  fifth 
toes  are  stout  and  as  long  or  longer,  instead  of 
sborter,  than  the  others.  The  head  is  usually 
short  and  rounded,  the  neck  short,  the  trunk 
thick  and  fusiform  and  the  tail  rudimentary. 
The  teeth  are  simpler  In  structure  than  in  most 
camivora.  the  molars  and  premolars  being  either 
.  nearly  simple  cones  or  crowned  with  numerous 
small- pointed  tt^rclcs ;  the  incisors  are  re- 
duced in  size  and  often  in  number,  but  the 
canines  of  the  males  are  usually  enlanred,  and 
in  the  walruses  become  enormous  tusks.  The 
brain  is  large  and  much  convoluted,  and  the 
tyti  large  and  possessed  of  a  very  human  ex- 
pression. AH'of  the  pinnipeds  spend  the  greater 
part  of  their  fives  in  the  water,  swimming  with 
RTeat  speed  and  dexterity;  but  the  peculiar 
stnicture  of  their  limbs  ill  adapts  them  for  ter- 
restrial progression,  which  is  accomplished  in 
an  awkirard  diuffiing  manner  with  severe  con- 
tortions of  the  back.    They  are  chiefly  marine. 


frequenting  the  coasts  of  colder  clhnates. 
though  some  spedea  are  tropical  and  others 
enter  fresh  water.  Some  of  the  spedes  spend 
much  time  far  out  at  sea,  but  land  on  islands 
for  the  purpose  of  mating  and  bearing  young. 
Most  of  them  are  carnivorous,  feeding  upon 
fishes,  mollusks  and  crustaceans,  but  a  tew 
subsist  in  part  upon  marine  algse.  The  pinnt- 
pedia  have  been  derived,  from  land  animals, 
probably  from  the  bears,  and  their  adaptation 
to  an  aquatic  habitat  is  not  nearly  so  extreme 
as  in  the  whales.  Three  families  are  nsualhr 
recognieed:  The  OlarUda,  or  eared  seals,  which 
have  a  smalt,  valvular,  external  ear  and  include 
the  sea-Itotis  and  sea-bears.  The  Phocidtt  have 
no  external  ear,  and  are  the  most  completely 
aquatic  members  of  the  suborder.  Here  belong 
the  common  harbor-seal  of  the  north  Atlantic 
coast,  the  hooded  seal,  the  sea- elephant  and 
numerous  other  species.  In  the  Triehichida  is 
included  only  the  walrus,  in  many  respects  the 
most  remarkable  of  the  entire  group.  Consult 
Allen,  J,  A^History  of  North  American  Pin- 
nipeds'   (1880).     See  Seals;  Elephant-seal; 

PINOCHLE,  9£'nd-kl  (corruption  of  Bin- 
ocle). 

PINOCLE,  or  PENUCHLE,  a  game  of 
cards  very  popular  among  the  Germans  in 
America.  The  object  of  the  game,  which  may 
be  joined  in  by  either  two,  tiaree,  or  four 
persons,  is  to  secure  1,000  points.    The  game  is 

flayed  with  two  full  packs  of  cards,  mixed, 
tom  which  the  twos,  threes,  fours,  fives,  sixes, 
.sevens  and  ei^ts  have  been  removed.  In  64< 
card  pinocle  the  sevens  and  eights  are  retained. 
This  is  the  schedule  of  *points' : 

Bi(ht  uea  count 1.000 

Eight  long*  count 800 

Eliht  qiiieoi  cmuit ADO 

Bwht  nda  cODDt «00 

(double  p«Michl«)  count 30O 

Am.  ten,  idni,  guean  mad  jack  ot  trump*  eoont. ISO 

Poor  kin((s  of  diHerent  «uiu  count SO 

Pcinr  <|BKn>  of  diflsmt  niiti  count 60 

Four  jacka  of  diflirant  luLtp  count, M 

KiBg  and  qu«ea  ot  tnimpi  (roy*l  auiriaae)  count 40 

&mg  ud  queen  of  ■  nut  not   tnunts  (muruge) 

Xtnc-flpot  at  truslpi  counCi 10 

The  relative  value  of  the  cards  is:  Ace 
counts  for  11  points,  10-spot  counts  for  10 
points,  king  for  four,  queen  for  ^ree,  jack  for 
two  and  tiie  nine  counts  nothing.  The  last 
trick  counts  10  points  tor  the  player  who  takes 
it.  The  total  ^ints,  therefore,  of  the  cards  and 
last  trick  combined  amount  to  250.  Four-handed 
pinocle  is  usually  played  two  against  two  as  ^ 

partners,    sitting    opposite    one    another.      The  ^^^ 

cards  are  all  dealt  out,  four  at  a  time,  each 
played  receiving  12,  and  the  last  card  is  turned 
up  for  trump.  If  two  are  jplaying.  the  25th  jr 
card  is  trump.  If  a  nine  is  turned  up  the  ' 
dealer  is  credited  at  once  with  10  points ;  if  any 
other  card  is  turned  up  either  of  the  oOier 
players  who  holds  a  nine  of  trumps  may  ex- 
change it  for  the  trump  card  and  claim  10 
points,  the  player  sitting  on  the  left-hand  side 
of  the  dealer  having  the  preference.  Each 
player  then  melds  whatever  he  has  in  his  hand 
and  the  partners  score  together.  The  eldest 
hand  then  leads  a  card  for  the  first  triclc    In 

noot^le 
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every  trick  each  player  must  follow  suit;  if  he 
cannot  he  must  trump;  if  neither  is  possible, 
he  may  play  any  card  be  pleases;  he  must  take 
the  trick  if  he  can;  the  player  who  takes  the 
trick  leads  for  the  next.  When  either  side 
reaches  1,000  points  the  scorer  calls  'game," 
and  the  balance  of  the  hands  are  void  In 
three-handed  pinocle  16  cards  go  to  each  jtlayer, 
four  at  a  time;  and  each  player  keeps  his  own 
score.  In  auction  pinocle  no  trump  is  turned, 
each  player  in  turn  from  the  dealer's  left  bid- 
ding a  number  of  points  for  the  privilege  of 
naming  the  trump.  If  all  the  players  pass  this 
privilege  the  dealer  is  obliged  to  bid  20  and 
name  the  trump.  Consult  Foster,  R.  F.,  <The 
Laws  of  Pinocle'    (New  York  1908>. 

PINOS,  pe'nos,  Mexico,  town  in  the  state 
of  Zacalecas,  45  miles  west  of  San  Luis  Polosi, 
and  cajMtal  of  the  administrative  district  of 
Pinos.  It  is  about  7,700  feet  above  the  sea- 
level,  lying  on  the  eastern  slope  of  the  Cerro 
de  Candelaria;  is  centre  of  a  rich  silver  and 
gold'mining  district,  and  produces  an  excellent 
grade  of  mescal.  The  population  of  the  dis- 
trict is  estimated  at  50,000;  of  the  town,  7,500. 

PINSUTI,  pen-soo'te,  Ciro,  Italian  com- 
poser: b.  near  Siena,  9  May  1829;  d.  Florence, 
10  March  IS8&.  He  was  trained  as  a  musician 
by  his  father  and  by  Rossini ;  became  a  singinfr 
teacher  in  London  and  Newcastle  in  1848  ana 
professor  of  singing  in  the  EnKlish  Royal  Acad- 
emy of  Music  in  1856.  He  wrote  the  successful 
Itjian  operas  'U  mercante  di  Veneiia*  (1873) ; 
'Mattia  Corvino'  (1877),  and  'Marprherita' 
(1882);  as  well  as  a  'Tc  Deum>  (1859).  on- 
the  annexation  of  Tuscany  to  Italy,  and  several 
fine  songs. 

PINT,  a  measure  of  capacity,  the  ei^th 
part  of  a  gallon.    See  Weights  and  Measxtres. 

PINTAIL,  or  SPRIGTAIL  DUCK.  See 
Duck. 

PINTO,  pefi'tQ,  Alexandre  Alberto  da 
Rocha  Serpa,  Portuguese  explorer  in  Africa; 
h.  Casile  Polchras,  10  April  1846;  d.  Lisbon, 
28  Dec.  1900.  He  was  educated  in  America, 
where  he  lived  with  his  father,  1848-58,  and 
then  in  the  Lisbon  Military  College,  whence  he 
entered  the  Portuguese  army  in  1864.  He 
served  in  Mozambique  and  in  1877-79  explored 
the  country  between  Mozambique  and  Pretoria, 
in  1885  the  region  west  of  Lake  Nyanza,  and  in 
1889,  having  been  named  governor  of  Mozam- 
bique, the  region  round  the  Shire  River.  His 
bold  attitude  toward  English  expansion  in 
Africa  and  his  efforts  to  spread  Portuguese  in- 
fluence made  his  recall  necessary  in  1890  be- 
cause of  a  protest  from  England.  His  trip 
across  Africa  in  1877-79,  the  fourth  crossing 
from  west  to  'east,  was  his  greatest  feat  and  is 
described  in  his  book  'How  I  Crossed  Africa' 
(1881). 


PINTSCH  (pinch)  SYSTEM,  a  system  of 
compressed  rtas  chiefly  used  for  lighting  rail- 
road cars.  Nearly  every  large  railroad  system 
in  the  United  Slates  has  adopted  this  system. 
The  gas  is  made  largely  from  oil  and  com- 
pressed, 125  pounds  of  pressure  to  the  square 
mch  giving  one  foot  of  oil  gas,  equal  to  the 
illuminating  power  of  five   feet  of  coal   gas. 


Petroleum  eat  is  ■eradced*  at  a  hi^  tempera- 
ture, yielding  an  oil  gas  rich  in  illuminating 
power;  by  washing  the  forming  of  tar  is 
obviated  The  lamps  used  are  of  special  design, 
each  having  from  four  to  six  burners.  The 
system  has  been  applied  to  lighting  harbor 
buoys  and  found  advantageous. 

PINTURICCHIO.  pen-too-rSkTce-o  (<the 
good  little  painter"),  easel  name  of  Bernardino 
de  Betto  Bagio,  Italian  painter:  b.  Perugia, 
1454;  d  Siena,  11  Dec.  1513.  It  is  thought  tliat 
he  was  a  fellow- student  of  Pietro  Perugino 
under  Niccolo  da  Foligno,  and  he  was  assisting 
Perugino  (his  senior  by  only  eight  years),  at 
Rome  (1484)  in  executing  the  frescoes  of  the 
Sistine  Chapel  for  Innocent  VIII.  Among  his 
other  Roman  patrons  were  Sciarra  Colonna  and 
Alexander  VI;  for  the  latter  he  painted  a 
series  of  scenes  from  the  life  of  Saint  Bernard 
in  the  church  of  Ara  Cceli,  and  five  frescoes 
in  the  Vatican.  He  returned  to  Umbria  in  1498 
and  works  of  his  are  extant  in  Perugia,  Orvieto 
and  Spoleto.  Cardinal  Francesco  Piccolomini, 
afterward  Pius  III,  on  completing  his  cathedral 
at  Siena,  invited  him  to  decorate  the  library 
of  that  building  (1502).  The  walls  he  frescoed 
with  scenes  from  the  life  of  Pins  II,  the  carcU- 
nal's  uncle,  and  the  roof  with  arabesques  and 
mytholc^cal  compositions.  Raphael,  then  19, 
accompanied  him  to  Siena,  but  whether  he  took 
part  in  the  execution  of  the  frescoes  is  uncer- 
tain. These  works  are  brilliant  in  conception 
and  execution  and  are  considered  the  finest  of 
his  frescoes.  Fresco- painting  was  indeed  his 
strongest  point;  he  understood  well  the  decora- 
tive resources  of  his  art,  and  was  master  o{ 
ornament.  He  left  few  easel  pictures  and  these 
are  scattered  through  the  chief  public  and  pri- 
vate galleries  of  Europe.  His  'Return  of 
U[ysses>  was  sold  in  1874  for  $10,761.50,  and 
his  three  scenes  from  the  life  of  Griselda  for 
$3,620.  The  last  of  his  known  works,  painted 
in  1513,  is  the  'Procession  to  Calvary,'  now  in 
the  Casa  Borromeo,  at  Milan.  Sigismodo  Tizio, 
parish  priest  at  Siena,  has  left  a  true  but  tragic 
account  of  his  death.  When  confined  by  siclc- 
ness  to  his  bedroom  his  wife  locked  him  io, 
went  off  with  her  lover  and  left  her  husband 
to  perish  by  hunger.  In  the  histoty  of  paint- 
ing he  is  to  be  lodced  upon  as  the  link  between 
Perugino  and  Raphael  and  some  pictures  of  his 
have  been  attributed  to  each  of  these  masters. 
He  bore  a  high  character  among  his  fellow- 
citizens  and  was  elected  decemvir  of  Perugia 
in  1501. 

PINWORM,  a  small  parasitic  nematode 
worm  (Oxyuru^  vermicularW) ,  usually  less  than 
half  an  inch  in  length,  which  infects  the  human 
rectum  and  large  intestine,  especially  in  children. 
Pinworms  travel  down  the  bowel  and  cause 
irritation  about  the  anus,  which  provokes  the 
victim  to  scratching  The  eating  of  fruit,  etc., 
handled  by  one  suffering  from  pinworms  is  a 
probable  means  of  infecting  another. 

PINY  RESIN,  TALLOW,  or  VARNISH. 
See  Dam  M  AH. 

PINZON,  pen-thon',  Martin  Alotuo,  Span- 
ish shipbuilder  and  navigator:  b.  about  1440; 
d.  1493.  He  was  a  native  of  Palos,  and  at  the 
summons  of  Prior  Juan  Perei  of  La  Rabida 
held  a  conference  with  Columbus  (q.v.)  and 
decided  to  aid  the  latter  in  his  first  voys^e. 
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Id  tiiis  expedition  he  sailed  in  command  of  the 
Pima,  the  second  caraveJ,  but  deserted 'Colum- 
bus off  the  coast  of  Cuba  20  Nov.  149a  The 
Pittta  was  the  fleetest  of  ihe  three  vessels,  and 
the  purpose  of  Piuzon's  treachery  was  evidently 
that  he  might  first  reach  Spain  and  there  make 
ezaKgerated  claims  for  himself.  He  was  the 
first  to  reach  Haiti  (Hispaniola),  where  he 
traded  and  found  gold,  and  where  when  he 
fell  in  with  Columbus,  6  Jan.  1493,  he  explained 
that  stress  of  weather  had  separated  him  from 
the  other  ships.  In  a  fierce  storm  durine  the 
return  (12-18  Feb.  1493).  the  Nina  and  Pinta 
were  parted,  and  the  Pinta  reached  Bayonne, 
a  Galician  port.  Thence  Pinion  dispatched  to 
the  sovereigns  an  account  of  the  discovery, 
claiming  much.  But  this  was  quite  disregarded, 
and  when  be  reached  Palos  it  was  only  to  find 
the  adinirat  already  there.  A  letter  from  the 
monarclis  forbade  him  to  appear  at  court,  and 
it  was  said  6aX  chagrin  hastened  his  death. 

PINZON,  Vincente  YkBm,  Spanish  ship- 
builder and  navigator:  b.  about  14%);  d. 
about  1525.  He  was  a  brother  of  Martin 
Alonso  Pinion  (q.v.)  and  a  native  of  Palos, 
and  set  sail  from  there  on  Columbus'  first  voy- 
age as  conunander  of  ihe  third  caravel,  the 
Nina.  Bni  he  is  better  known  for  a  voyage 
he  undertook  in  ISOO,  during  the  course  of 
which  he  discovered  the  Brazilian  coast  and 
the  mouth  of  the  Amazon.  He  made  with 
Juan  Dial  de  SoKs  two  voyages,  one  probably 
m  1497  to  the  bay  of  Honduras,  the  other  in 
1506-09  along  the  eastern  coast  of  South  Amer- 
ica as  far  as  the  Colorado  River,  lat  40°  S. 

PIOLET,  pe'o-la,  Jean-Baptiste,  French 
clergyman  and  author:  b.  Courteix,  Correze, 
France,  24  June  1855.  He  was  educated  at  the 
collide  of  Ussel  and  the  seminaries  of  Ser- 
vieres  and  Tulle  and  various  Jesuit  scholasti- 
cates.  In  1676  he  became  a  member  of  the 
Society  of  Jesus  and  was  ordained  to  the 
priesthood  in  1888.  !n  1890-91  he  was  laboring 
as  missionary  in  Madagascar  and  in  1898  de- 
livered a  course  of  lectures  on  Mada^scar 
at  the  Sorbonne.  Subsequently  Dr.  Piolet 
was  missionary  in  Wales  and  at  Paray-le- 
Uonial,  and  for  some  years  has  been  stationed 
in  Paris.  He  was  awarded  three  prizes  by 
the  French  Academy  and  the  Academy  of 
Moral  Sciences  and  has  attended  various  co- 
lonial congresses  and  the  sessions  of  the  In- 
ternational Colonial  Institute.  His  publications 
include  *Lc  catholidsme  en  Indo-Oiine' ;  'La 
religion  catholique  en  Chine';  'L'Eglise  caiho- 
lique  aux  Index';  'Madagascar,  sa  description, 
ses  habitants'  (1895)  ;  Madagascar  et  les  Hova' 
(1895)  ;  'Empire  colonial  de  la  France:  Mada- 
ftascar'  ;  'Douze  legons  sur  Madagascar^ 
(1898)  :  'De  noire  emigration' ;  'L'Eglise  catho- 
uque  dans  le  continent  noir,'  with  C.  Vadot; 
'Nos  missions  et  nos  missionaires ;  'Questions 
d'Angleterre'  (1906).  He  organized  a.nd  di- 
rected 'Les  missions  catholiques  Fran^aiscs  au 
XlXe  siecle'  (6  vols.),  and  contrihuted  to 
Eludes,  Le  Correspondant,  La  Revue  Hebdoma- 

PIOMBINO.  pe-6m-be'nw  Italy,  (1)  a 
former  principality  of  Tuscany,  lying  between 
Siena  and  the  Mediterranean,  opposite  the  is- 
land of  Elba,  from  which  it  is  separated  bv  the 
channel  of  Piombino.  Its  extent  was  about  216 
square  tnike,  with  a  population  of  25,000  at  the 


time  of  its  incoiforation  with  the  kingdom  of 
Italy  (I860).  It  was  originally  a,  fief  in  the 
possession  of  the  Appiani  family,  which,  after 
a  rule  extending  over  300  years,  sold  it  to  the 
Buoncampagiii  family  in  1634.  In  1804  Na- 
poleon granted  it  to  his  sister  Eliza,  Princess 
Baciocchi;  but  she  was  rejected  by  the  Con- 
gress of  Vieima,  and  the  old  family  restored. 
Piombino  now  forms  part  of  the  province  of 
Pisa,  (2)  A  seaport  town  of  Pisa.  40  miles 
south-southeast  of  Leghorn,  at  the  end  of 
Monte  Massoncello  peninsula.  Elba  is  visible 
six  miles  across  the  channel  Pop.  with  com- 
mune about  8,700. 

PIOMBO,  pe-6m'bo.  Sebastiano  del,  Ital- 
ian painter:  b.  Venice,  1485;  d.  Rome,  21  June 
1S47.  His  family  name  was  Luciani.  Having 
renounced  music,  to  which  he  had  early  de- 
voted himself,  for  painting,  he  studied  under 
Giovanni  Bellini  and  Giorgione,  the  latter  of 
whom  he  especially  imitated.  Something  of 
the  tine  coloring  of  Giorgione  appears  in  the 
figure  of  Saint  Chrysostom  writing,  in  the  altar- 
piece  of  the  church  of  that  name  at  Venice, 
which  is  Piombo's  earHest  fresco.  In  1510  he 
went  to  Rome  and  became  acquainted  with 
Michelangelo,  whose  mastery  of  form  he  tried 
to  make  his  own  a.id  to  combine  with  his  own 
Venetian  skill  in  coloring.  He  also  vied  with 
Raphael,  and  the  so-called  'Fornarina'  in  the 
Umzi  and  the  'Saint  Dorothea*  at  Berlin  were 
both  for  a  long  time  attributed  to  Raphael 
When  Raphael  had  painted  his  'Ascension,' 
Sebastiano  was  induced  by  Michelangelo  to  at- 
tempt to  surpass  it  by  the  'Raising  of  Lazarus,' 
considered  his  greatest  work.  His  'Martyrdom 
of  Saint  Agatha'  also  ranks  among  the  master^ 

Eieces  of  the  Italian  school.  His  chief  merit, 
owever,  lay  in  single  figures  and  portraits. 
His  'Pieiro  Aretino'  and  his  'Qement  VII' 
are  admirable  likenesses  and  perfect  in  color- 
ing. He  was  high  in  favor  with  Clement ;  who 
created  him  one  of  the  keepers  of  the  Papal 
seals,  Frate  del  Piombo:  hence  his  surname,  the 
seals  attached  to  the  papal  bulls  being  at  that 
time  of  lead  (^piombo).  This  post  made  it 
necessary  for  him  to  assume  the  clerical  habit, 
and  from  that  time  he  painted  hut  little.  He 
invented  a  peculiar  method  of  painting  in  oil 
on  walls,  in  which  manner  there  is  a  'Scourring 
of  Christ'  to  be  seen  in  Saint  Pietro  in  Mon- 

PIONBERS,  in  old-time  warfare,  a  de< 
tachmeni  of  soldiers  equipped  with  (Hckax, 
spade,  etc.,  in  the  proportion  of  10  to  every 
t«ttalion  of  infantry,  whose  duty  it  was  to 
clear  and  repair  roads,  bridges,  etc.,  as  far  as 
possible,  for  troops  on  the  march.  They  were 
placed  at  the  head  of  the  battalion  of  which 
they  form  a  part  and  commanded  by  a  pioneer 
sergeanL  They  have  long  been  replaced  by 
the  engineer  corps.  However,  the  engineers 
are   sometimes   termed  the  "pioneer  battalion.* 

PIOTRKOW,  pey-otrTcov,  Russian  Po- 
land, (1)  the  capital  of  a  government  of  the 
same  name,  90  miles  by  rail  southwest  of  War- 
saw. Cotton  and  wool  spinning,  with  the  manu- 
facture of  agricultural  implements,  are  the  chief 
industries.  The  to«m  dates  from  before  the 
12th  century  and  is  one  of  the  oldest  in  Po- 
land. In  its  ancient  castle  still  standing,  diets 
were  held  in  the  15th  and  16th  centuries  and 
the  kings  elected.    After  being  captured  by  the 
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soudi  of  the  government  of  Warsaw,  has 
area  of  4,730  square  miles.  The  surface  is 
undulating  and  diversified  by  hills  from  1,000 
to  1,600  feet  high,  extending  southwest  to  north- 
east. It  is  rich  in  coal  deposits  and  iron,  zinc 
and  lignite  are  aJso  mined.  Agriculture  and 
aloclt- raising  are  important  industries  and  there 
are  manufactures  of  textiles  and  ironware. 
Pop.  2.097,900. 

PIOUS  FUND  OF  CALIFORNIA,  an 
endowment  fund  dating  from  1697  and  created 
from  voluntary  donations  and  subscriptions  re- 
ceived or  solicited  from  various  benefactors 
and  religious  bodies,  chieliy  in  Mexico,  to  be 
applied  to  the  propagation  of  the  Catholic 
faith  in  California.  The  first  chief  contributors 
who  each  gave  $1,000  were  Don  Alonio  Davalos, 
Cond*  de  Miravalles  and  Don  Mateo  Fernandez 
de  la  Cruz,  Marquei  de  Buena  Vista.  By  their 
example  others  were  induced  to  subscribe  and 
in  a  short  time  $15,000  more  were  made  up, 
$5,000  in  cash  and  $10,000  in  promises.  On  S 
Feb.  IW?  the  necessary  authority  was  con- 
ferred on  Fathers  Juan  Maria  Salvatierra  and 
Francisco  Eusebio  Kino  of  the  Jesuit  order, 
to  undertake  the  invasion  of  Caiitornia  on  the 
express  conditions:  1,  That  possession  of  the 
country  was  to  be  taken  in  the  name  of  the 
Spanish  crown,  and  2.  That  the  royal  treasury 
was  not  to  be  called  on  for  any  of  the  expenses 
of  the  entenirise.  Don  Pedro  Glide  la  Sierpe, 
tieasurer  of  Acapulco,  offered  the  use  of  a 
galliot  to  transport  the  missionaries  to  their 
destination,  and  the  gift  of  a  small  boat  or 
launch.  Considering  the  remoteness  and  isola- 
tion of  the  field,  it  was  determined  to  establish 
a  separate  special  fund  or  capital,  the  income 
from  which  should  form  a  permanent  endow- 
ment for  the  missionary  church.  Toward  this 
latter  object  the  first  recorded  contribution  is 
from  the  congregation  of  Noesah  Sipnora  de 
los  Dolores,  of  the  city  of  Mexico,  which  con- 
tributed $10,000  and  Don  Juan  Cabailero  y 
Ozio  who  donated  $20,000  more,  besides  giving 
Father  Salvatierra  the  satisfactory  assurance, 
that  in  any  unforeseen  emergency,  he  might 
draw  on  him  for  whatever  money  he  needed 
and  he  would  honor  his  drafts,  large  or  small. 
This  endowment  fund,  commenced  by  the  pious 
liberality  of  the  society  and  the  individual  just 
named,  was  increased  by  subsequent  donations. 
The  capital  was  invested  as  securely  as  possible 
and  as  an  income  of  $500  yearly  was  deemed 
necetsai?  for  each  mission  and  5  per  cent  was 
the  current  rate  on  safe  investments,  a  capital 
of  $10,000  was  made  the  basis  of  each  new 
mission  founded.  From  1698  to  17S7  13  mis- 
sions were  founded  on  the  peninsula  and  these 
sums  of  money  forming  a  considerable  capital, 
received  by  common  consent  the  name  of  'The 
Pious  Fund  of  the  Missions  of  California.*  or 
more  hridSy,  the  "Pious  Fund  of  California." 
Jn  1767  the  .Jesuits  were  expelled  from  the 
Spanish  dominions;  the  Pious  Fund  was  seized 
t^  the  Crown  and  transferred  to  the  Fran- 
ciscans under  whom  from  17W  to  1823  the 
21  missions  in  upper  California  were  founded. 
On  the  declaration  of  Mexican  independence. 
Mexico  succeeded  the  Crown  of  Spain  as  trus- 
tee of  the  Pious  Fund  and  it  continued  to  be 


„  _ income   applied    as    before, 

down  to  19  Sept  1836,  when  the  Mexican  Con- 
gress passed  a  law  altaiJiin^  an  endowment 
of  £6,000  per  year  for  the  erection  of  a  bishopric 
and  conceded  to  the  incumbent  when  selected 
and  his  successors,  the  administration  and  dis- 
posal of  the  'Pious  Fund.'  On  8  Feb.  1842 
this  law  was  abrogated  by  a  decree  of  Saoia 
Ana  and  the  capital  of  the  Pious  Fund  after 
about  160  years  of  separate  existence  'was  en- 
gulfed in  the  maelstrom  of  the  Mexican  treas- 
ury." Not,  however,  before  Don  Pedro 
Ramirez,  the  venerable  agent  and  attorney  of 
the  fund,  had  drawn  up  in  duplicate  his  detailed 
"instruccion  circunstanciada*  of  the  properties, 
and  the  Mexican  government  had  stipulated  to 
pay  to  the  Church  6  per  cent  in  perpetuity  on 
the  principal.  The  war  of  1847  between  the 
United  States  and  Mexico  resulted  in  the  trans- 
fer of  Upper  California,  and  Mexico  ceased 


Don  Pedro's  data  for  21  years' 
nearly  a  million  dollars  —  and  after  seven  years 
a  commission  at  Washington,  D..  C,  gave  a 
decision  that  the  interest  of  the  fund  should  be 
equally  divided  between  the  Church  in  Mexico 
and  in  California  and  that  Mexico  should  set 
aside  half  of  the  annual  payment.  This  was 
the  famous  Sir  Edward  Thornton  deci«on.  The 
Mexican  government  paid  the  award  decreed 
by  Sir  Edward,  but  did  not  pay  anything  after. 
In  1902  the  matter  was  brought  before  the 
Hague  Iniemational  Court  for  arbitration.  The 
decision  was  given :  that  the  Mexican  govern- 
ment shall  pay  to  the  government  of  the  United 
States  injhe  claim  on  behalf  of  the  archbishop 


the  total  payment  of  annuities  due  frc 
Mexico,  namely,  the  annual  payment  of  $43,- 
059.99,  and  that  the  Mexican  government  shall 
pay  to  the  United  States  on  2  Feb.  1903  and 
every  following  year  of  the  same  date  forever, 
annual  payment  of  $43,059.99.  Consult 
■      ~    T.,    'History  of  th     "■         -      •      - 

(San   Francisco   I 
PIOZZI,    pi-6z'I    (Ital.    pe-et'se),    Hetter 


Gtoucestershire,  2  May  1821.  In  1763  she  .  __ 
married  to  Henry  Thrale,  a  wealthy  brewer  of 
Southwark,  which  borough  he  afterward  repre- 
sented in  Parliament  In  1764  the  Thrales  made 
the  acquaintance  of  Dr.  Johnson,  who  lived 
much  with  them  for  more  than  16  years  and 
of  whom  she  published  'Anecdotes'  in  1786, 
Thrale  dying  in  1781,  his  widow  married  in  1784 
Gabriel  Piozzi,  a  Florentine  music  master,  dien 
resident  in  Bath.  This  alliance  annoyed  her 
friends  and  Johnson  gave  up  her  society.  She 
accompanied  her  husband  to  Florence  and  while 
there  contributed  several  poems  to  the  Florence 
Miscellany,  founded  by  the  leaders  of  the  Delia 
Cruscan  School,  much  ridiculed  by  Gifford. 
Among  her  writings  are  'British  Synonym,  or 
an  Attempt  at  regulating  the  Choice  of  Words 
in  Familiar  Conversation'  (1794)  ;  'Retrospec- 
tion, or  a  Review  of  the  most  Striking  Events 
?nd  Characters  of  the  last  1,800  Years*  (1801). 
Consult  'Autobiography,  Letters  and  Literary 
Remains'  (1861);  Seeley,  'Mrs.  Thrale* 
(1891) ;  Countess  Oesaresco,  'Glirafises  of  Ital* 
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ian  Society  in  the  ISib  Century>  (1S92);  Bos- 
well,  'Life  of  Samuel  Johnson'   (1791). 

PIP.    See  Poultry. 

PIPA.    See  SusiNAii  Toat, 

PIP[B,  a  wine  measure,  usually  containing 
very  nearly  105  imperial  or  126  wine  gallons. 
Two  pipes  or  210  imperial  gallons  make  a  lun. 
In  practice,  however  the  size  of  the  ^ipe  varies 
according  to  the  kind  of  wine  it  contains.  Thus, 
a  pipe  of  port  contains  138  wine  gallons;  ot 
sherry.  130:  of  Madeir^  100,  etc.  The  pipe  of 
port  IS  seldom  accurately  138  gallons  and  it  is 
customary  to  charge  what  the  vessel  actually 


PIPE,  Hannfacture  of.  Pipes  arc  hollow 
cylinders  nude  of  various  materials  and  used 
as  conduits  for  liquids,  air  or  g&s.  The  ma* 
ferial  of  construction  varies  according  to  tl^e 
character  o.L  the  substance  to  be  conveyed,  its 
availaiMlity  in  any  particular  locahty  and  its 
relative  cheapness.  They  may  be  divided  into 
five  general  classes  characterized  by  the  ma- 
terials of  which  they  are  made  —  metal,  wood, 
earthenware,  cement  and  rubber.  Ueial  pipes 
are  made  of  lead,  block-tin,  zinc,  brass,  copper, 
cast  iron,  wrouf^t  iron  and  steei.  Lead  pipe» 
have  been  used  from  the  earliest  times.  Up  to 
the  close  of  the  15th  century,  they  were  made 
of  sheet  lead  bent  around  a  metal  core  and 
welded  or  soldered  along  the  horizontal  joinL 
About  the  bMinnii^  of  the  16th  century,  a 
casting  methodwas  invented  by  Robert  Brooke, 
which  was  extensively  employed  in  England  up 
to  the  close  of  the  18th  century,  when  it  was 
superseded  by  the  pressing  and  drawing  methods 
in  use  at  the  present  time.  They  are  nude  in 
continuous  length,  by  squeezing  the  molten 
metal  through  a  die  (a  steel  plate  perforated 
with  a  bole  containing  a  central  core)  by 
hydraulic  pressure.  Different  sizes  of  pipes  are 
produced  by  changing  the  dies,  the  cores  of  the 
dies  determining  the  diameter  of  the  bores. 
Sizes  of  pipes  are  designated  according  to  the 
measurement  of  their  internal  diameters.  Lead 
water-pipes  range  from  three-eighths  to  five 
inches,  while  the  waste  pipes  range  from  one 
and  one-half  to  five  inches.  Lead  pipes  as  small 
as  one-sixteenth  of  an  inch  and  as  large  as 
eight  inches  are  made  for  various  purposes. 
The  high  cost  of  lead  and  the  great  thickness 
of  metal  required  to  withstand  high  press- 
pres  practicaUy  prohibit  the  production  of  the 
larger  sizes.  Pipes  of  ductile  metal,  such  as 
blo^-tin,  braM  and  copper,  are  made  by  draw- 
ing methods.  An  ingot  of  metal  is  cast  in 
c>-TindricaI  shape  with  s  conical  end  and  with 
a  hole  through  its  axis  corresponding  in  size 
to  the  bore  of  the  desired  pipe.  A  mandrel 
(k>ng  iron  rod)  is  thrust  into  the  hole  so  that 
it  projects  slightly  beyond  the  conical  end. 
This  end  is  then  placed  in  a  funnel-shaped  hole 
drilled  through  a  Steel  post  fixed  to  the  draw- 
in|^  table  and  gripped  at  the  outer  end  by  a 
pair  of  pincers  at  the  end  of  a  chain  attached 
to  the  power  machinery.  The  ingot  together 
with  the  mandrel  is  then  drawn  throu«i  the 
hole,  die  former  being  thus  extended  uniformly 
over  the  latter  in  the  form  of  a  complete  pipe. 
Unlike  the  pressure  method,  the  metal  is  drawn 
cold  and  often  requires  annealing,  as  it  hardens 
under  the  repeatra  drawings.  Block-tin  pipes 
are  used  in  soda  fountains  and  as  conveyors  of 


beer  and  chemicals.  Copper  pipes  are  used 
ill  distilleries,  and  when  employed  in  chemical 
works  are  tin^lated  within  to  protect  them 
from  corrosion.  Brass  is  generidly  used  for 
pipes  exposed  to  great  heat,  such  as  the  tubes 
of  steam  boilers,  etc.  Block-tin  pipes  range 
from  three-eighths  to  two  and  one-half  inches 
in  diameter. 

Cast-iron  Pipe. —  In  making  cast-iron  pipes, 
the  mold  used  consists  of  two  parts  —  the  core 
which  shapes  the  interior  and  the  flask  which 
holds  the  pattern  for  the  exterior  form.  The 
core  is  made  by  winding  a  hay-rope  around  a 
spindle  and  coating  it  with  several  layers  of 
clay.  It  is  then  shaped  in  a  lathe  to  the  desired 
size  and  dried  in  an  oven.  Tempered  clay 
and  sand  are  rammed  around  the  pattern  ia 
the  flask  and  then  dried  in  an  oven  to  form  a 
mold.  The  pattern  is  then  removed,  the  flask 
is  placed  in  a  vertical  posibon  and  the  core 
exactly  central  within  iL  The  molten  metal 
is  rtm  into  the  space  between  the  mold  and  the 
core  and,  when  partly  cooled,  the  core  is  drawn 
out  and  the  interior  of  the  pipe  is  coated  with 
asphaltum  (o  prevent  corrosion.  In  size  they 
range  froM  two  to  60  inches  and  are  made  in 
Standard  lengths  of  12  feeL  The  larger  pipes 
are  generally  cast  in  shorter,  lengths  m  order 

keep  down  the  weight  of  the  individual  pipes 


iings  for  other  tubes  and  pipes,  etc. 
Wrottght-iroti  Pipe.— Wrought-iron  pipta 
appear  to  have  been  first  employed  to  convey 
illuminating  gas,  and  this  remains  one  of  the 
most  common  uses,  the  carrying  of  steam  and 
water  being  others.  At  first  they  were  made 
by  hand,  the  plates  being  bent  and  die  seams 
welded,  a  few  inches  at  a  time.  The  develop- 
ment of  steam  engineering,  however,  created  a 
demand  for  larger  and   stronger  pipes,  in   the 

froduction  of  which  new  processes  of  manu- 
icture  employing  special  machinery  have  been 
introduced  and  developed  to  a  high  state  of 
perfection.  The  wrought-iron  pipe  and  tube 
industry  was  one  of  the  last  to  discard  puddled 
iron  in  favor  of  Bessemer  steel.  The  advan- 
tages of  increased  strength  and  lower  cost,  to 
be  obtained  by  the  use  of  steel,  had  been  fully 
realized  for  some  time,  but  the  difficulty  of  mak- 
ing lap-welded  and  butt-welded  steel  pipes,  hav- 
ing the  same  strength  in  the  weld  as  in  the 
body  of  the  pipe,  prevented  its  adoption. 

Methods  of  Hantifactore.— These  diflicuT- 
ties,  however,  have  been  overcome  by  improved 
methods  of  production  tn  materials  and  ma- 
chinery in  pipe  making.  The  general  process  of 
manufacture  is  as  follows:  A  carefully  selected 
grade   of   cast   iron,   together   with   the   proper 

Suantities  of  coke  and  limestone,  are  melted 
own  in  the  cupolas  of  a  blast  furnace,  drawn 
off  and  placed  in  the  Bessemer  converters, 
where  it  is  heated  until  practically  all  of  the 
carbon  in  the  oast  iron  has  been  hurned  out. 
The  metal  is  then  poured  into  castii^  ladles, 
into  which  an  amount  of  ferroroanganese  is  also 
added,  sufficient  to  ^ve  the  proper  proportion 
of  manganese  and  carbon.  The  resulting  metal 
is  a  mild  steel  of  a  very  reliable  wel<ting  quality. 
The  cast  ingots  are  then  placed  in  the  soaking 
pit  and  raised  to  a  white  heat.  From  the  soak- 
ing pit  they  are  picked  out  by  overhead  cranes 
and  rolled  down  into  the  bkwms  of  the  bloom- 
ing mill    This  mill  is  of  n       ' 
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and  is  driven  by  horuontal  reversing  engines. 
It  consists  of  a  set  of  reversible  rniil  rolls, 
with  a  long  table  of  rollers  on  each  side.  The 
action  of  the  rollers  draws  the  ingot  quickly 
into  the  rolls  and  as  soon  as  it  has  passed 
tbrouG^,  the  engines  are  reversed,  the  rolls  are 
brou^t  a  little  closer  together  by  a  pair  of 
screws  set  in  the  standards  and  the  ingot  is 
again  reduced  in  thickness.  This  operation  is 
repeated  until  it  has  been  brought  down  to  the 
desired  section,  when  it  is  sheared  into  short 
lengths,  called  slabs  and  billets.  These  are  re- 
heated and  passed  through  a  continuous  mill, 
consisting  of  a  large  number  of  rolls  in  pairs, 
placed  one  beyond  the  other  at  increasing  in- 
tervals. As  the  billets  or  slabs  are  carried 
dirough  each  successive  pair  of  rolls,  they  are 
reduced  in  thickness  and  increased  in  length, 
until  they  issue  from  the  last  pair  of  rolls  in 
the  form  of  long  narrow  plates,  known  as 
skelp.  They  vary  in  width  from  a  few  inches 
up  to  eight  feet.  In  the  narrower  strips,  used 
for  smaller  pipes,  the  width  is  sufGdently  uni- 
form to  dispense  with  the  necessity  of  trimming 
up  with  shears,  but  the  skelp  for  lar^  pipes 
has  to  be  carefully  trimmed  to  the  nght  di- 
mensions. In  general,  all  wrought-iron  or  steel 
pipes  may  be  divided  into  two  classes  —  lap- 
welded,  rani^ng  from  U^  to  30  inches  and  butt- 
welded,  from  one-third  to  one  and  one-fourth 
inches  in  diameter.  In  (ap-weiding,  the  plate  is 
first  laid  upon  a  traveling  table  and  has  its 
edges  scarfed  or  beveled.  It  is  then  heated  in 
a  bending  furnace  and  rolled  up  into  the  form 
of  a  pipe,  with  the  beveled  edges  overlappinK. 
This  partially  tnade  pipe  (known  also  as  skelp) 
is  brought  up  to  a  welding  heat  in  a  furnace 
and  then  passed  through  the  concave  welding 
rolls  between  which  a  ball-shaped  mandrel,  the 
diameter  of  which  is  equal  to  that  of  the  pipe, 
is  held  in  position  by  a  long  bar.  As  the  skelp 
passes  through  the  rolls,  the  overlapping  edges 
are  squeezed  together  between  the  rolls  and 
the  mandrel  into  a  more  or  less  perfect  weld. 
The  rough  pipe  is  then  passed  throu^  the  siz- 
ing rolls  and  brou^t  to  the  exact  diameter  re- 
quired; then  through  the  cross-straightening 
rolls  and  made  perfectly  straight;  '^hen  rolled  on 
a  cooling  table  while  cooling,  to  nrevent  warp- 
ing and  finally  forced  through  the  dies  of  the 
straightening  machine  by  hydraulic  pressure. 
The  ends  are  then  trimmed  and  threaded  and 
after  being  screwed  into  the  couplings,  it  is  tested 
in  a  hydraulic  testing  machine.  The  smaller 
sizes  under  pressures  ranging  from  600  to  1,500 
pounds  and  the  larger  sues  from  500  to  750 
potmds  to  the  square  inch.  Oil-well  piping  is 
tested  under  pressures  as  high  as  2,500  pounds 
to  the  square  inch.  In  butt-welding,  the  edges 
of  the  plate  are  left  square.  The  skelp  is  heated 
in  a  furnace  and  raised  to  a  welding  heat.  It 
is  then  drawn  through  a  hell-shaped  die.  the 
diameter  of  which  is  a  little  less  than  that  of 
the  skelp.  The  pressure  thus  induced  squeezes 
the  edges  together  and  makes  a  perfect  weld. 
The  smaller  pipes  are  usitallv  fitted  with  screwed 
flanges  and  couplings.  In  the  larger  pipes  the 
flange  is  formed  oul  of  a  bar  of  ^teel.  bored  out 
and  faced  on  the  inner  face,  a  half-inch  fillet 
being  left  on  the  inner  edge.  The  end  of  the 
pipe  is  swaged  down  slifi^tiy.  the  flange  pushed 
over  it  and  the  edge  of  the  pipe  beaded  over  to 
hold  the  flange  in  place  while  tt  is  in  the  furnace. 
When  it  has  reached  a  welding  heat,  it  is  placed 


on  a  concave  anvil,  stepped  to  receive  both  ^pe 
and  flange  and  revolved  axiallv  under  the  blows 
of  the  hammer  which  quickly  effect  a  weld. 
Flanges  have  been  welded  on  pipes  over  30 
inches  in  diameter,  with  satisfactory  results. 

CoapUng. —  Pipe  couplings  are  made  from 
bars  of  iron  corresponding  to  the  width  and 
thickness  of  the  desired  coupling.  The  smaller 
sizes  are  made  by  a  machine  which  cuts  up  the 
bar  into  the  proper  lengths  and  forms  up  the 
pieces  on  a  mandrel  with  greal  rapidity.  These 
pieces  are  then  heated  in  a  welding  furnace 
and  welded  under  the  blows  of  a  qiuck-acting 
steam  hammer.  The  larger  sizes  are  made  from 
bar  iron  of  the  proper  length,  which  is  formed 
up  by  a  machine  consisting  of  a  vertical  cylin- 
drical mandrel  of  a  diameter  equal  to  that  of  the 
desired  coupling.  A  vertical  roller  attached  to 
the  end  of  a  horizontal  arm  travels  arotmd  the 
mandrel.  One  end  of  ^e  heated  bar  is  placed 
between  the  mandrel  and  the  roller;  the  roller 
is  then  revolved  around  the  mandrel  and  bends 
the  bar  into  the  required  circular  form.  The 
piece  is  then  reheated,  slipped  over  a  cyiindrical 
mandrel  and  the  joint  welded  under  the  blows 
of  a  quick-acting  steam  hammer. 

VaricticB.—  Spiral-riveted  and  spiral-welded 
pipes  are  made  by  winding  thin  iron  plates 
spirally  around  a  mandrel  into  tubular  forms. 
and  the  overlapping  edges  riveted  or  welded 
together.  They  are  made  in  standard  lengths 
of  20  feet  and  range  from  3  to  24  inches  in 
diameter.  The  metal  plates  used  range  from 
.035  to  .109  inch  in  thickness.  They  are  capa- 
ble of  withstanding  bursting  pressures  up  to 
1,330  pounds  to  the  square  inch. 

The  locking-bar  pipes  are  made  of  two  semi- 
circular plates  of  metal  joined  together  longi- 
tudinally by  a  channel  bar  of  soft  steel,  the 
flanges  of  which  are  pressed  into  the  edges  of 
the  plates  until  a  tight  joint  is  effected.  The 
earliest  forms  of  wood  pipes  were  simply  bored 
logs.  Their  first  use  as  a  continuous  tube  was 
the  six-foot  penstock  built  at  Manchester,  N.  H., 
in  1874,  by  }.  T.  Fanning.  The  use  of  metal 
bands  around  wood-stave  pipes  was  first  sug- 
gested in  13B0  and  were  first  extensively  used 
in  Denver.  (Tolo.,  in  1883.  This  particular  kind 
of  pipe  is  built  in  a  trench.  The  staves  are  of 
different  lengths,  which  allows  continuous  con- 
struction. They  are  bound  together  by  light 
metal  rods  or  l^nds  provided  with  screw  ends 
and  nuts  tor  tightening.  These  rods  are  spaced 
on  the  pipe  according  to  the  amount  of  in- 
ternal pressure  they  are  expected  to  withstand. 
The  slaves  used  are  thin  enough  to  secure  com- 
plete saturation  and  to  det!ect  readily  to  the 
curvature  employed;  yet,  thick  enough  to  pre- 
vent an  undesirable  amount  of  percolation 
through  them.  The  proportion  between  the 
thickness  of  the  staves  and  the  strength  of 
the  bands  is  such  that  the  swelling  of  the  wood 
does  not  produce  injurious  strains  upon  the 
bands.  Such  pipes  or  conduits  range  from  10 
to  72  inches  in  diameter;  are  capable  of  with- 
standing pressures  as  high  as  1,100  pounds  to 
the  square  inch,  and  have  done  service,  in  the 
United  States,  for  periods  ranging  from  20  to 
50  years,  without  any  material  deterioration. 

Fibre  Pipe. —  Fibre  pipes  are  made  by  wind- 
ing sheets  of  wood  pulp  around  a  core.  The 
desired  thickness  being  obtained,  the  tubes  are 
saturated  with  a  wood  preserving  solution  and 
dried.    The  joints  at  the  ends  are  turned  in  a 
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lathe  and  they  are  provided  with  screw  coup- 
tiDKS.  They  may  be  made  in  any  size  or  thick- 
ness, but  ustially  range  from  one  to  eight  inches 
in  diameter,  with  a  uniform  length  of  five  fecL 
Being  made  of  a  non-corrosive  material,  they 
are  especially  nseful  for  conveying  chemicals. 

Clay  Pipe. —  Earthenware  or  terra-cotta 
pipes  arc  represented  by  the  various  forms  o£ 
drain  tiles,  designedly  made  porous  or  vitrified, 
and  with  or  without  ioint  sockets,  according  to 
the  purposes  for  which  they  are  used.  They 
were  first  made  in  England  about  the  close  of 
the   18th  century  and  were  mere  cylinders  of 

grous  baked  day.  In  recent  years  ueir  manu- 
:(ure  has  attained  the  proportions  of  a  great 
industry.  They  are  produced  by  forcing  pre- 
pared plastic  clay  throu^  a  die  into  the  form 
of  a  continuous  tube,  which  is  subsetjuently  cut 
up  into  shorter  lengths  and  thejoint  sockets 
molded  by  a  specJal  machine  They  are  then 
baked  in  kihis  by  a  very  high  temperature.  The 
vitrified  variety  are  glazea  by  the  introduction 
of  salt  into  the  fire  holes  of  the  kilns  while 
the  pipes  are  being  baked,  so  that  the  sail  is 
volatilized  and  combines  with  the  silica  in  the 
clay.  They  range  from  \'/i  to  36  inches  in 
diameter  and  from  one  to  three  feet  in 
length.  Pipes  are  also  made  of  cement  and 
concrete.  They  are  usually  molded  in  place  by 
the  use  of  a  movable  mold  and  core,  which  is 
shifted  along  the  work  or  by  stationary  built- 
up  molds,  which  are  torn  out  after  the  cement 
has  set.  Wire  nettings  and  iron  rods  are  often 
inserted  in  the  cement  to  give  additional 
strength. 

BibUocraphy. —  Special  articles  may  be 
found  in  the  files  of  following  named  publica- 
tions: Engmeering  Newi,  New  York;  Street 
Raiiway  Review,  Chicago;  Journal  Am.  Soc. 
of  Naval  Engineers,  Washington;  Progressive 
Age,  New  York;  Scientific  American  Engineer- 
ing Record,  New  York;  Engineer,  London; 
Engineering,  London.  Consult  also  Rjorling, 
P.  R..  'Pipes  and  Tubes'  (New  York  1908) ; 
Sharp,  Jolm,  'Some  Considerations  Regarding 
Casl-Iron  and  Steel  Pipes'  (1914). 

PIPE,  Tobacco,  a  bowl  and  connecting 
tube,  made  of  baked  clay,  wood,  stone  or  other 
material  and  used  in  smoking  tobacco.  The 
cheap  pipes  in  common  use  are  made  of  a  fine- 
grained white  plastic  day.  Mudi  liner  and 
more  expensive  tnpes  are  made  of  meerschaum, 
a  somewhat  plastic  magnesian  stone  of  a  soft 
greasy  feel.  (Sec  Meebscbaum).  This  mate- 
rial is  found  in  several  parts  of  Europe  (in 
Moravia,  Piedmont  and  the  -Crimea),  hut  more 
abundantly  and  6i  finer  quality  in  Asia  Minor. 
Meerschaum  pipe  maldnc:  is  carried  on  to  the 
greatest  extent  by  the  Germans,  and  Vienna 
may  be  said  to  be  the  centre  of  the  manufac- 
ture. Sometimes  the  ibowl  alone  (which  is  fre- 
auently  artistically  carved)  is  of  meerschaum, 
le  stem  bang  of  wood,  die  best  sorts  of  which 
arc  got  from  the  young  stems  of  the  Mahaleb 
cherry,  grown  near  Vienna,  the  mock  orange 
of  Hungary  and  the  jessamine  sticks  of  Turkey. 
The  stem,  whether  of  the  same  material  as  the 
bowl  or  of  wood,  is  usually  provided  with  a 
mouth-piece  of  ivory,  silver  or  amber,  the  last 
being  preferred.  Briar-root  pipes,  wifli  the 
bowl  and  stem  of  one  piece  of  wood,  and  pro- 
vided with  amber,  ivory  or  bone  mouth-pieces, 
are  now  very  common ;  they  have  little  or  no 


beautifully  painted  in  the  style  of  fine  chinaware 
painting.  The  Eastern  hookah,  or  Turldsh  pipe, 
is  a  pipe  of  great  length,  the  bowl  of  which  is 
3M  upon  an  air-tight  vessel  partially  filled  with 
water,  and  has  a  small  tube  which  passes  down 
into  the  water;  the  long  flexible  smofcing-tube 
is  inserted  in  the  side  of  the  vessel.  By  exhaust- 
ing the  air  in  the  smoking-tube,  the  smoke  is 
forced  down  through  the  water,  and  entering 
into  the  space  above  it  passes  into  the  stem, 
cooled  and  freed  from  some  of  the  most  acrid 
properties  of  the  tobacco. 

In  the  United  States,  Indian  pipes  have  been 
in  use  from  very  remote  periods.  They  are 
found  in  the  ancient  mounds  of  the  West,  to- 
gether with  other  relics  of  an  unknown  race, 
elaborately  carved  in  stone  into  fanciful  shapes, 
often  resembling  various  animals  of  the  coun- 
try. In  northern  New  York  they  are  frequently 
discovered  in  plowing  the  land.  Some  are  of 
soapstone  and  others  of  baked  clay.  In  the 
account  of  the  discovery  of  the  Hudson  River 
by  Robert  Juet,  mention  is  made  of  "red  copper 
tobacco  pipes  and  other  things  of  cooper,  which 
the  savages  did  wear  about  their  necks,"  In  the 
Northwest  Territory,  upon  the  summit  of  the 
dividing  range  between  the  Saint  Peter's  and 
the  Missouri  rivers,  and  in  the  latitude  of  Saint 
Anthony's  Falls,  the  Indians  have  Ion?  procured 
a  peculiar  variety  of  red  steatite  or  soapslone, 
of  which  all  the  red  stone  pipes  of  that  region 
are  made.  The  locality  is  held  in  great  rever- 
ence by  the  Indians,  and  they  have  stronffly  op- 
posed any  attempts  of  the  whites  to  visit  it. 
Catlin,  however,  succeeded  in  overcoming  thdr 
scruples,  and  was  shown  the  spot  at  the  base 
of  a  long  vertical  wall  of  quartz,  which  lay  in 
horizontal  strata,  the  pipestone  layers  spreading 
under  the  adjoining  prairie  land  of  the  ridge, 
whence  it  was  obtained  by  digging  a  few  feet  in 
depth.  He  judged  from  the  great  extent  of  the 
excavations,  and  from  the  graves  and  ancient 
fortifications,  that  the  olace  must  have  been  fre- 
quented by  different  tribes  of  Indians  for  many 
centuries.  The  pipes  made  of  this  sione  are 
heavy  and  usually  of  rather  plain  form,  deco- 
rated by  bands  and  ornaments  of  lead,  which 
appear  to  have  been  run  into  depressions  made 
to  receive  it  and  then  smoothed  down,  "The 
stems  are  ]ong  and  curiously  carved  sticks  of 
hardwood,  sometimes  flat,  frequentlv  orna- 
mented with  gaily  colored  feathers  of  birds  and 
horse  hair  dyed  of  scarlet  hue. 

The    manufacture    of    the    more    expensive 

g'pes  in  the  United  States  began  about  1860. 
revious  to  that  time  they  wet^  imported;  but 
the  ordinary  clay  pipe  has  been  in  use  since 
1820.  The  earliest  manufacturer  whose  name  is 
now  recorded  was  Thomas  Smith,  tabacco-pipe 
maker,  of  the  city  of  New  York,  in  1847.  The 
high  tariff  during  the  Civil  War  stimulated 
manufacturing.  This  was  commenced  on  the 
smallest  possible  scale  by  two  or  three  enter- 
nrising  German  workmen,  with  neither  ma- 
chinery nor  experience.  The  goods  could  not 
be  compared  with  the  European  iiroduct.  and 
they  were  almost  as  expensive,  even  with  the 
high  tariff  oaid  on  the  imported  articles.  Tmiie 
itself  previous  to  The  Civil  War  was  very  small. 
Edward  Hen,  who  before  1860  was  almost  the 
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only  importer  of  note,  was  known  as  the  pipe 
man  of  the  United  States.  His  pipe  business 
was  less  than  $50,000  per  vear.  William  De- 
muth,  a  pupil  of  Edward  Hen,  began  the  mak- 
ing of  pipes  in  1861.  The  local  manufacture 
has  steadily  developed  and  by  1904  the  pipe  in- 
dustry in  the  United  States  was  rot  only  equal 
to  that  at  the  celebrated  factories  in  Vienna, 
Ruhla  and  Saint  Claude,  but  surpassed  the  Ut' 
ter  in  many  respects.  Many  improvements  and 
inventions  have  been  made  in  America,  which 
were  later  introduced  into  Europe.  There  are 
now  (1918)  about  65  factories  in  the  United 
States  making  tobacco  pipes;  they  employ  over 
3,000  work  people ;  have  *4,000.000  invested  cap- 
ital and  manufacture  a  gross  product  of  $6,000.- 
000  annually,  nearly  half  of  which  they  expend 
for  materials.  New  York  is  the  leading  State 
in  the  industry,  having  30  factories  and  turning 
out  more  than  half  the  entire  product 

PIPE-CLAY.    See  CuiY. 

PIPE-FISHES,  small  teleostomous  fishes 
included  in  the  order  Lophobranchii  (and  with 
the  sea-horses  (o,v.)  constituting  the  family 
Syngnatkida) .  The  gills  are  disposed  in  tufts 
on  the  branchial  arches,  the  giU-cover  is  a 
simple  plate  and  the  gill-aperlure  of  small  size. 
The  body  is  covered  by  bony  plates  arranged 
transversely,  and  in  the  pipe-fishes  is  very  long 
and  attentated.  No  ventral  fins  exist,  and  the 
jaws  are  united  to  form  a  pipe  or  lube,  bearing 
the  small,  toothless  mouth  at  the  tip. 

A  very  curious  and  remarkable  circumstance 
in  connection  with  the  pipe-fishes  consists  in  the 
males  of  some  species  possessing  a  pouch-like 
fold,  situated  on  the  under  side  of  the  abdomen 
or  tail,  in  which  the  eggs  are  contained  after 
being  extruded  from  the  body  of  the  females. 
And  after  the  young  fry  are  hatched  they  con- 
tinue to  reside  within  this  pouch  for  a  longer 
Of  shorter  period,  when  the  pouch  opens  and 
permits  tiiem  to  escape.  No  analogous  struc- 
ture is  found  in  the  female. 

The  family  SyngnalhidtE  comprises  about  IS 
genera  and  150  species,  all  small  fishes  of  warm 
seas,  and  most  of  them  true  pipe-fishes,  which 
differ  from  the  sea-horses  in  the  possession  of 
a  caudal  fin,  while  in  the  latter  the  fin  is  absent 
and  the  tail  prehensile.  Several  genera  of  pipe- 
fishes occur  in  American  waters,  the  principal 
one  being  Siphosioma,  with  at  least  25  North 
American  and  West  Indian  species.  The  com- 
mon pipe-fish  (5.  fuscitm)  is  the  only  species 
found  on  the  coast  of  the  New  England  and 
Middle  States  and  is  very  common  in  shallow 
bays  and  estuaries,  where  it  lives  among  the 
vegetation.  In  diis  and  related  species  the  egg- 
pouch  is  formed  of  a  pair  of  lonintudinal  folds 
which  extend  along  the  ereater  part  of  the  long 
tail.  All  of  the  pipe-fishes  are  feeble  swimmers, 
the  fins  being  very  small  and  weak;  and  their 
manner  of  moving  throufdi  the  thick  vegetation 
may  be  described  as  crawling  rather  than  swim- 
ming. They  make  very  interesting  tenants  of 
salt-water  aquaria.  In  Daryrhambhus  the  CRg- 
pouch  is  beneath  the  abdomen ;  while  the  males 
of  the  genus  Syngnathus  carry  the  eggs  uncov- 

The  name  pipe-fish  is  also  applied  to  the 
members  of  the  genus  Fislularia,  or  trumpet- 
fishes,  included  in  the  order  HemibranckH.  The 
bones  of  the  face  arc  prolonged  to  form  a 
tubular  structure,  at  the  extremity  of  which  the 


mouth  opens.  The  Fisluiaria  labaccaria  of  the 
Antilles,  averaging  about  three  feet  in  length, 
represents  this  genus  and  occurs  not  infre- 
quently on  our  Atlantic  Coast. 

PIPE  LINES.  A  form  of  transportation 
that  may  be  used  for  any  liquid  or  gas,  but 
which  is  principally  empliq-ed  to  transport  the 
petroleum  and  natural  gas  products  from  the 
wells  in  the  oil  fields  to  the  refineries  and  the 
markets  or  points  of  utiiiiation,  with  the  mini- 
mum of  expense.  Soon  after  the  discovery  of 
petroleum  in  the  United  States  the  transporta- 
tion of  the  product  formed  an  important  factor 
in  the  problems  relating  to  its  profitable  market- 
ing. Although  petroleum  was  discovered  as 
early  as  1829,  up  to  1870  the  use  of  wooden  and 
iron  tank  cars  prevailed,  entailing  a  great  cost 
in  transportation  and  resulting  in  a  compara- 
tively slow  disposal  of  the  product.  To  lessen 
the  cost  of  transportation,  the  practicability  of 
employing  a  conduit  of  wrought-iron  pifungwas 
suggested  by  Gen.  S.  D.  Kams  of  Parkersburg, 
W.  Va.,  as  early  as  1860,  but  pipe  lines  were  not 
successfully     operated     until     10    years     later. 


Burning  Springs  to  Parkersburg,  a  distance 
of  about  36  miles,  and  allow  the  oil  to  flow 
down  to  the  shipping  points  on  the  Ohio  River. 
Through  a  lack  of  enterprise  more  than  any 
other  reason,  the  line  was  never  laid.  His  idea 
was  taken  up  and  developed  W  J.  L.  Hutchin- 
son of  New  York,  who  in  1862  laid  a  pipe  line 
from  the  Tarr  Farm  wells  to  the  refinery  at 
Plumer,  Pa.  As  the  wells  and  the  refinery  were 
situated  on  the  opposite  Sides  of  the  hill,  the 
pipe  line  formed  a  siphon,  which,  under  the 
effect  of  the  high  air  pressure,  leaked  freely  at 
the  joints,  and  resulted  in  its  final  abandonment. 
He  laid  another  line  in  1863,  from  the  well  at' 
Sherman  to  a  refinery  three  miles  distant  In 
this  case  the  oil  was  pumped  from  the  well  to 
the  refinery,  but  as  in  the  former  case  the  leak- 
age at  the  joints  was  loo  great  to  allow  the  line 
to  be  a  practical  success.  Between  186S  and 
1870  a  great  many  attempts  were  made  to  em- 
ploy this  method  of  transportation  in  the  vari- 
ous oil  fields  throughout  the  country,  with  more 
or  less  success,  in  spite  of  the  opposition  of 
those  interested  in  the  employment  of  wagons 
and  tank-cars,  but  the  unquaUfied  success  of  the 
line  laid  by  Samuel  Von  Syckle  of  Titusville, 
Pa.,  from  Pithole  City  to  Miller's  Farm,  in 
1865,  induced  the  creation  of  numerous  pipe- 
line companies,  and  the  extension  of  the  lines 
to  distant  shipping  joints.  In  1875  the  Penn- 
sylvania Transportation  Com^ny,  authorized  to 
lav  a  pipe  line  from  the  oil  regions  to  tide 
water,  laid  one  from  the  lower  oil  reckons  to 
Pittsburgh,  a  distance  of  about  60  miles.  Its 
operation  was  highly  successful.  The  refineries, 
heretofore  located  near  the  wells,  were  re- 
moved to  various  ports  on  the  seaboard,  and  on 
the  shores  of  the  Great  Lakes,  and  the  connect- 
ing pipe  lines  were  rapidly  laid.  By  1877  10  or 
12  pipe  lines  were  being  operated  through  the 
oil  regions,  w^ile  the  laying  of  long-distance 
lines  was  commenced  by  the  United  Pipe  Lines 
Company.  By  1892  the  National  Transit  Com- 
pany controlled  several  great  trunk  lines.  The 
great  competition  reduced  the  profits  derived 
from  pipe-line  transportation  and  led  to  die 
consolidation  of  the  companies,  and  by  1902  two 
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companies,  of  whidi  ihe  Nuioiial'  Transit  Com- 
pany was  the  laiKcr,  controlled  all  of  the  pipe 
lines  in  the  United  states.  It  is  estimated  that 
the  National  Transit  Company,  handling  the 
output  of  the  Standard  Oil  Company,  exclu- 
sively, controlled  in  1904  about  40,000  miles  of 
pipe  Hue  and  !□  1918  over  50,000  miles.  Of 
foreign  countries,  Russia  has  built  the  most 
pipe  lines.  The  first  line  was  laid  in  1879.  from 
the  Baku  wells  to  3.  refinery  situated  at  a  dis' 
tance  of  about  nine  miles.  By  1895  over  20 
pipe  lines  were  in  operation,  and  lonjf- distance 
lines  were  later  constructed.  The  Ime  from 
Uikhoilov  to  Batum,  laid  in  I90O-01,  was  orig- 
inally 145  miles  in  length,  but  now  connects  with 
Balcu,  a  total  of  about  550  miles.  Several  hun- 
dred miles  of  pipe  lines  have  been  laid  in 
Uexico,  and  doubtless  will  be  extended  as 
political  disturbances  subside.  See  Petroleum. 
Oil  pipe  lines  connect  points  by  straight  lines 
as  near  as  possible,  and  are  usually  laid  below 
frost  line,  two  or  three  feet  under  the  surface 
of  the  n'ound,  the  imdulations  of  which  they 
follow  throughout  their  entire  course.  They 
are  constructed  of  wrought-iron  pipes  four  to 
eighth  inches  in  diameter  and  are  provided  with 
bends  at  regular  intervals  to  take  up  the  ex- 
pansion and  contraction  due  to  varying  tem- 
peratures. Pumping  stations  and  storage  tanks 
are  placed  at  intervals  of  30  miles,  or  they  are 
located  at  central  points  in  the  valleys  along  the 
lines,  to  pump  the  oil  over  the  intervening  hiiis 
and  mountains.  High  pressure  compound  con- 
densioR  pumps  are  used,  wortdn);  under  a  head 
depending  upon  the  topogranhy  of  the  country 
through  which  the  line  is  laid  i.nd  upon  the 
friction  due  to  the  diameter  of  the  pipe  and  the 
length  of  [he  line.  The  plutctnng  up  of  the 
pipes  by  sedimentary  deposits  is  prevented  by 
occasionally  running  a  "go  devil"  scraper 
■     ■       "        which  is  f 


through  the  pipes,  v 


s  forced  along  from 


Pipe  lines  for  conducting  natural  gas  vary 
in  construction  greatly,  being  made  from 
wrj3ught-iron  piping  two  or  three  inches  in 
diameter,  large  cast-iron  pipes,  or  from  riveted 
steel-plate  times,  ranging  from  15  to  Z5  inches 
in  diameter.  In  the  United  States  the  use  of 
natural  gas  followed  the  general  development 
of  the  petroleum  industry.  Numerous  gas-pipe 
lines  were  established  in  the  various  gas  pro- 
ducing areas,  some  of  which  are  in  operation 
at  the  present  time,  while  many  have  been  aban- 
doned upon  the  exhaustion  of  the  wells.  Each 
of  the  main  lines  is  about  50  miles  in  length 
and  originally  conducted  gas  at  pressures  rang- 
ing from  200  to  1,200  pounds  per  square  indi. 
In  late  years,  however,  these  pressures  have  de- 
creased enormously,  being  now  but  a  small 
fraction  of  what  they  were,  and  necessitating 
the  employment  of  pumps  to  maintain  a  de- 
livery pressure  ranging  from  10  to  50  pounds 
per  square  inch.    See  Gas,  Natural;  Standard 


consult  'Proceedings  of  the  British  Association 
for  the  Advancement  of  Science'  ;  'The  Min- 
eral Industry'  (New  York,  annual);  IJyer, 
E  1.,  'Flow  of  Oil  in  Pipes'  (in  'lournal  of 
American  Society  of  Mechanical  Engineers,' 
New  York  1914). 


PIPER,  The.  Josephane  Preston  Pea- 
ixKly's  'The  Piper'  won  a  prize  offered  in  com- 
petition by  the  English  actor,  F.  R.  Benson,  for 
the  best  poetic  drama.  It  had  previously  been 
submitted  to  the  New  Theatre,  New  York,  but 
had  been  rejected.  The  interest  created  by  its 
production  at  the  Memorial  Theatre,  Stratford- 
upon-Avon,  by  the  Benson  Company,  on  26  July 
1910,  warranted  a  reconsideration  of  the  play  \rf 
Mr.  Winthrop  Ames,  with  the  result  that  it  was 
given  a  colorful  premiere  at  the  New  Theatre, 
on  30  Jan.  1911.  Miss  Edith  Wynne  Matthison 
in- the  role  of  The  Piper.  It  was  hailed  by 
the  American  critics  as  the  precursor  of  a 
poetic  revival  on  the  stage.  But  thus  fir  (1919) 
the  American  theatre  has  been  pledged  (o  the 
drama  of  condition,  of  psychology,  rather  than 
of  poetry.  And  Miss  Peabody's  'The  Piper' 
stands  better  known  as  a  reading  drama  than 
as  a  piece  of  the  theatre.  Judged  as  poetry,  its 
story  is  clothed  in  a  symbolism  which  makes 
the  old  legend  of  The  Pied  Piper  of  Hamelin 
take  on  a  significant  modern  amplication. 
Judged  as  drama,  its  pictorial  effectiveness  is 
hampered  by  the  infusion  of  social  and  Chris- 
tian ethics,  which  are  not  as  fully  developed  as 
they  should  have  been.  To  Miss  Peabody,  The 
Piper  represents  the  singing,  free  side  of  life, 
whereas  Hamelin  and  its  stodgy  population  are 
measure  of  the  selfish,  money-grubbing  side  of 
daily  existence.  The  old  Piper  of  Browning's 
poem  and  of  the  German  folktale  was  simply 
a  rat  exterminator  of  prodigious  merit  Miss 
Peabody's  Piper  is  the  enchanter  of  childhood, 
and  by  his  playinf;  he  would  free  them  of 
Hamelin,  which  is  inimical  to  the  child  spirit. 
His  is  not  the  compassionate  love  of  Christ  for 
little  children,  but  il  has  the  same  lyric  charm. 
The  Lonely  Man  of  the  Cross  who  fascinates 
the  crippled  Jan,  and  his  mother  —  the  only 
Mother  of  Hamelin  who  goes  forth  in  the  right 
spirit  to  seek  her  child  whom  the  Piper  has 
luted  away  —  are  the  spiritual  threads  on  which 
the  philosophy  of  the  play  is  strung.  This 
philosophy,  slim  though  tt  be,  has  poetic  beauty 
and  universal  applicableness.  In  a  sensual  way 
Ibsen's  the  Rat  Wife  in  'Little  Eyolf  is  re- 
called by  the  Piper  legend.  And  the  ethics  of 
the  play  seem  to  be  this :  that  in  all  the 
Hamelins  of  this  world,  there  are  parents  whose 
worldly  vision  separates  them  from  a  joyful 
life  Hved  with  their  children.  To  preserve  this 
life,  the  Piper,  at  the  dose  of  the  play,  goes 
onward,  piping  his  lure  of  childhood  until 
Christ's   love   for  little   children  enters   all   our 

Miss  Peabody  (Mrs.  Lionel  Marks)  studied 
dramaturgy  under  Prof.  G.  P.  Baker,  at 
Harvard,  and  was  for  a  time  instructor  of  Eng- 
lish at  Wellesley  College-  In  addition  to  'The 
Piper,'  she  has  written  the  following  dramas: 
•Marlowe'  (1901);  'The  Wings'  0*5);  'The 
Wolf  of  Gubbio'  (1913). 

Montrose  J.  Moses. 

PIPERAZINE,  Diethylene  diamine 
■^"sCh'cH.'/^"'  '^  obtained,  mixed  with 
a  number  of  basic  substances,  by  the  interaction 
of  ammonia  and  ethylene  bromide  or  ethylene 
chloride.  The  crude  product  is  purified  by 
treatment  with  nitrous  acid,  which  forms  a 
nitroso  derivative ;  the  latter  will  readily  yield 
piperazine  by  the  action  of  a  reducing  agent. 


jGoo^^le 


PIPBRINB— PIPPA  PASSES 


The  manufacture  of  piperazinc  on  a  commercial 
scale  involves  the  following  steps:  (1)  The 
formation  of  diethylene  diphenyl  diamine  by 
treating  ethylene  hromide  with  aniline  and 
anhydrous  sodium  carbonate;  (2)  the  ctnver- 
sion  of  this  compound  into  a  nitroso  derivative 
by  the  action  of  sodium  nitrale  in  the  presence 
of  hydrochloric  add;  (3)  the  liberation  of 
piperazine  frotn  the  nitroso  derivative  by  first 
treatintf  it  with  sodium  bisulphite  and  then  with 
sodium  hydroxide. 

Piperazine  is  a  crystalline  hygroscopic  com- 
pound having  a  melting  point  of  ICW-IO?"  C 
and  a  boiling  point  of  140°-145°  C.  It  readily 
dissolves  in  water,  absorbs  carbon  dioxide  from 
the  air  with  great  avidity  and  shows  stronffly 
basic  properties  forming  crystalline  salts  with 
inorganic  and  organic  adds.  Of  special  inter- 
est  IS  the  salt  which  it  forms  with  uric  acid 
converting  k  into  a  solii)le  compound.  This 
property  of  piperazine  has  made  it  a  popular 
remedy  for  diseases  caused  by  the  accumuLalion 
of  uric  add  in  the  body.  Piperarine  has  there- 
fore been  recommended  as  an  elfidenl  cure  for 
gout,  rheumatism,  uric  add  gravel  and  calculi. 
Piperazine  is  espedally  valuable  as  a  remedy 
for  these  diseases  since  it  passes  through  the 
system  without  any  toxic  action.  A  number  of 
piperazine  derivatives  have  also  been  recom- 
mended as  solvents  for  uric  add;  of  these, 
piperazine  quinate  or  Sidonal,  dimethyl  pipera- 
zine tartrate  or  Lysetol,  and  dihydroxy  pipera- 
zine are  well-known  examples, 

V.   S.   B  ABAS  INI  AN, 

PIPERINE,  PIPERIDINE,  PIPERIC 
ACID  and  PIPKRONAL  PIPERINE 
(G.H,.NO.).  an  alkaloid  found  in  different  va- 
rieties of  pepper  and  related  to  both  pyridine  and 
pyrocatechnic  add.  Obtained  from  black  pep- 
per by  extraction  with  hot  alcohol.  A  colorless 
crystalline  substance,  insoluble  in  water,  soluble 
in  alcohol,  ether  and  other  like  solvents. 
When  digested  with  a  hot  alcoholic  solution  of 
caustic  potash  it  breaks  down  into  piperidine 
and  piperic  add  Piperidine  (CiHuN)  or  hexa- 
bydropyridine  is  an  oily  liquid  boilin7  at 
106°  C.,  soluble  in  both  water  and  alcohol,  hav- 
ing the  odor  and  taste  of  pepper.  Piperic  add 
(CtiHiiOi)  is  a  monobasic,  pale  yellow  crystal- 
line acid,  slightly  soli*le  in  waiter,  somewhat 
more  so  m  alcohol.  Careful  oxidation  in  dilute 
neutral  solution  with  permanganate  of  potash 
gives  piperonal  (heliotropine  (CiH.Oi.CHO),  a 
colorless  crystalline  body,  soluble  in  both  water 
and  alcohol  and  having  a  very  pleasant  aromatic 
odor.  Used  in  perfumery.  It  is  closely  related 
to  vanillin,  the  flavoring  principle  of  vanilla 
bean.  All  of  the  above  compounds  have  been 
made  in  the  laboratory  by  various  synthetic 
processes. 

PIPESTONE,  Minn.,  dty  and  county-seat 
of  Pipestone  County,  on  the  Chicago.  Mil- 
waukee and  Saint  Paul,  the  Chicago  and  North- 
western, the  Great  Northern  and  the  Rock 
Island  railroads,  albout  200  miles  southwest  of 
Uinneapolis,  Pipestone  is  important  as  a  grain- 
shipping  centre  and  the  distribution  centre  of  a 
large  and  populous  district.  The  noted  Indian 
jMpesIone  is  quarried  nearby.  The  dty  contains' 
an  Indian  training  school,  a  public  library  and 
a  creamery  and  several  wholesale  depots.    The 


PIPEWORT,  an  acanlcscent,  or  very  diort- 
stemmed  bog  or  aquatic  plant,  with  tufted  invcs- 
like  basal  leaves  and  very  small  Bowers  in  ter- 
minal solitary  heads  on  long,  slender,  hollow, 
ribbed  scapes.  Many  species  exist  in  the  family 
Eriocaidaceig. 

PIPING  CROW,  a  bird  iCymnorhina  tibi- 

cen)  of  New  South  Wales,  remarkable  for  its 
musical  powers  and  for  its  ability  in  mimicking 
the  voices  of  other  birds  and  uttering  a  few 
parrot-like  words.  It  is  black  and  white  in 
color  and  is  allied  to  the  shrikes. 

PIPIRI,  pe-pe're,  a  West  Indian  name  for 
the  large  tyrant  flycatchers  known  in  the  United 
States  as  langbirtb,  espedally  Tyra»n*s  domini- 

PIPISTRBLLB.  one  of  the  smallest  and 
most    familiar  of   European  bats    (VesperlUo 

ripistrella) . 

PIPIT.    See  TiTLABK. 

PIPPA  PASSES.  This  brief  but  delightful 
poetic  drama  by  Browning  was  published  as  the 
initial  number  of  'Bells  and  Pomegranates'  in 
1841.  and.  according  to  Mr.  Gosse  was  the 
first  work  of  its  author  to  win  the  public. 
Mrs.  Orr  says  that  it  was  conceived  when  the 
poet  was  once  walking  in  a  wood  near  Dulwich. 
There  came  to  his  mind  the  image  of  some 
one.  unimportant  in  himself  and  unconsdous  of 
his  influence  upon  others,  walking  alone  through 
life  and  yet  influencing  permanently  the  lives 
of  those  whom  he  met.  The  image  took  shape 
in  the  person  of  one  of  Browning's  most 
charming  imaginative  creations,  Felippa,  or 
•Pil)pa,»  the  little  Italian  girl  of  Asolo,  near 
Venice,  who  on  her  one  holiday  of  the  year 
passes  singing  through  the  streets  and  by  her 
songs  changes  the  lives  of  the  other  persons  of 
the  play.  The  time  of  'Pippa  Passes'  is  the 
early  19th  century,  the  'local  color*  that  of 
Asolo,  but  (he  story  has  no  historic  founda- 
tion. The  play  consists  of  prologue  and 
epilogue  spolcen  by  Pippa  in  her  room ;  of 
four  prindpal  scenes,  which  take  place  re- 
spectivefy-  in  the  morning,  noon,  evening,  and 
night  of^  Pippa's  holiday;  and  by  three  inter- 
ludes on  the  streets.  The  form  is  free 
lyric  verse  in  Fippa's  monologues  and  songs, 
blank-verse  in  me  first,  second  and  third 
scenes,  and  prose  in  the  fourth  scene  and  the 
interludes.  Pippa,  wishing  to  make  the  most 
of  her  holiday,  alone,  yet  lonidng  to  love  and 
be  loved,  identifies  herself  with  those  whom 
she  fandes  must  he  the  hapinest  in  Asolo— 
with  Ottima  and  Sebald,  the  guilty  lovers  in 
the  great  house  on  the  hill ;  with  Luigi  and  his 
loving  mother;  with  Jules  the  sculptor  and 
Fhene  his  bride ;  and  with  Monsignor  the 
Bishop,  who  loves  but  God.  As  Pippa  passes  in 
turn  by  the  housffi  of  these  persons,  tier  song 
greets  each  at  a  crisis  of  his  life.  Ottima  and 
Sebald  are  spiritually  saved;  Jules,  about  to 
send  away  the  ignorant  and  baseb>.m  Phene, 
whom  he  has  been  tricked  into  marrying,  lifts 
her  instead  up  to  his  own  level  and  into  his 
heart ;  Luigi,  about  to  yield  to  his  mother's  plea 
that  he  give  up  his  dangerous  patriotic  mis- 
aon,  chooses  death  rather  than  safety;  and 
Monsignor  the  Bishop,  tempted  to  sin  throiigh 
avarice,  turns  upon  his  tempter  and  saves  his 
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Pippas  songs  are  not  impressive  in  them- 
selves; their  power  and  siRnificance  lie  only  in 
the  hearer's  state  of  mind,  but  they  change  the 
anirse  of  destiny;  for  "all  service  rants  the 
same  with  God,'  with  whom  'there  is  no  last 
nor  first.'  Each  of  the  four  scenes,  complete 
in  itself,  is  essentially  and  intensely  dramatic; 
the  characters  are  all  individualized,  thou)^ 
their  speech  is  rather  the  speech  of  Browning; 
the  style  is  always  appropriate  and  at  times, 
with  its  intensity  of  feeling  and  magnificence 
of  imageinr,  rises  to  the  heights  of  very  great 
poetry.  The  scei.es  are  given  baclcground  and 
continuity  by  the  interludes  in  the  streets,  in 
■  which  fibres  artists,  village  girls,  and  the 
Austrian  police.  Pippa  has  no  personal  concern 
in  the  action  save  in  the  last  scene,  in  which 
by  her  singing  she  unconsciously  saves  hersdf 
from  death  or  worse.  The  human  truth  under- 
lying the  conception  of  the  play,  the  dramatic 
force  of  the  various  scenes,  the  representative 
characterization  and  the  always  forceful  and 
often  superb  style,  combine  to  render  'Pippa 
Passes'  one  of  the  very  few  remarkable  poetic 
dramas  in  recent  En^ish  literature,  almost  the 
only  one,  in  fact,  that  has  gained  a  large  read' 
ing  public  and  yet  has  qualities  that  fit  it  for 
the  stage.  Although  not  written  for  the  theatre, 
it  has  repeatedly  been  Dresented  in  special  per- 
formances with  all  the  &ne  effect  to  be  e:cpected 
from  its  essential  dramatic  quality.  Rolfe's 
•Select  Poems'  contains  'Pippa  Passes'  with 
introduction  and  notes,  and  Miss  Burt  discusses 
the  character  of  Pippa  in  her  'Browning's 
Women'. 

Uasioh  Tucker. 

PIPPAL,  an  Indian  tree.    See  Peepuu 


PIPPIN,  the  name  given  to  a  certain  class 
of  desert  apples,  probably  because  the  trees 
were  raised  from  the  pips  or  seeds,  and  bore 
the  apples  which  gave  them  celebrity  without 
grafting.  They  seem  to  have  been  introduced 
mto  Great  Britain  from  France,  and  were  little 
known  there  until  about  ihe  end  of  the  16th  cen- 
tury. In  the  time  of  Shakespeare  pippins  were 
delicacies  for  the  dessert:  Sir  Hugh  Evans,  in 
the  'Merry  Wives  of  Windsor,'  says:  "I  will 
make  an  end  of  my  dinner  —  diere  's  pipiuns  and 
cheese  to  come.'  Justice  Shallow,  in  hts  invita- 
tion to  FalstaS.  says :  'You  shall  see  mine  or- 
chard, where,  in  an  arbour,  we  will  eat  a  last 
year's  pippin  of  my  own  grafting.'  The  ribston, 
Eolden,  Newton,  and  the  small  Scolh  oslin  or 
arbroath  pippin  are  favorite  sorts.     See  Apple. 

PIPSISSKWA,  a  plant,  prince's  pine  (q.v.). 

PIQUA,  pik'w?  or  -wi.  Ohio,  city  in  Mi- 
ami Counh',  on  the  Miami  River,  Ae  Miami 
and  Erie  Canal,  and  on  the  Pittsburgh,  Cmcin- 
nati,  Chicago  and  Saint  Louis  and  the  Cin- 
cinnati, Hamilton  and  Dayton  railroads,  about 
70  miles  northwest  of  Columbus.  The  extensive 
water-power  has  contributed  toward  making  the 
city  an  important  industrial  centre.  The  chief 
mannfactnring  establishments  are  large  oit-tniH 
machinery  works,  slrawboard  mills,  woolen 
'  mills,  furniture  factory,  rolling  mills,  iron- 
works, stove  and  range  works,  and  sheet  steel- 
mills.  Its  educational  institutions  are  a  high 
Khool,  public  and  parish  schools,  and  the 
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Schmidlapp  Free  Library.  The  dty  owns  and 
operates  the  waterworks.    Pop.  14,^. 

PIQUi  (pe-lca')  WORK,  an  old  form  of 
decoration  consisting  of  a  pattern  made  up  of 
small  lozenge- shaped  units:  made  in  fabrics 
with  a  needle  or  in  hard  surfaces  by  inlaying. 

PIQUET,  pe-ka',  a  game  of  cards  played 
between  two  persons  with  32  cards,  all  the  plain 
cards  below  seven  being  thrown  aside.  On  the 
cards  being  shuffled  the  players  cut  for  deal;  the 
party  drawing  the  lowest  card  has  to  deal  first. 
The  cards  are  then  dealt  two  by  two  until  each 
player  has  12  cards,  the  eight  remaining  undealt 
(called  the  stock)  are  laid  on  the  table  between 
the  players.  The  first  hand  (the  non-dealer) 
must  then  discard  five  or  less  of  his  cards  (he 
mu;l  discard  at  least  one),  exchanging  them  for 
an  equal  number  drawn  from  the  stock;  the 
younger  hand  (the  dealer}  may  exchange  from 
the  stock  three  or  less,  but  may  refuse  to  ex- 
change altogether.  In  playing,  the  cards  rank 
in  order  as  follows;  the  ace  (which  counts  II), 
the  king,  queen  and  knave  (each  of  whidj 
counts  10)  and  the  playing  cards  eadi  ol  which 
counts  according  to  the  number  of  its  pips.  The 
player  who  first  reaches  100  has  the  game.  The 
score  is  made  up  by  reckoning  in  the  following 
manner:  Carte  blanche,  the  point,  the  sequence, 
the  quatorze,  the  cards  and  .the  capot.  Carte 
blanche  is  a  hand  of  12  plain  cards,  and  counts 
10  for  the  player  who  holds  it.  The  point  is 
the  suit  of  highest  value,  the  value  being  deter- 
mined bv  the  number  it  makes  up  when  the 
cards  held  are  added  together ;  thus,  if  a  pla^^er 
holds  ace.  king,  ten,  nine  and  eight,  his  point 
would  be  48.  The  fiisi  player  having  called  a 
point,  the  younger  hand  must  then  say  whether 
his  point  is  superior,  equal  or  inferior  in  value 
to  his  opponent's,  by  calling  in  the  first  place 
"good.'  in  the  second  "equal,"  and  in  the  last 
*not  good*  If  the  elder  hand's  point  is  "eood* 
he  at  once  shows  it,  and  counts  one  for  each 
card  in  it,  except  with  the  points  34,44,54  and 
64,  which  count  one  less  than  the  number  of 
cards.  If  the  points  are  equal  he  counts  noth- 
ing. The  sequence  is  composed  of  a  r^ular 
succession  of  cards  in  one  suit,  and  the  highest 
sequence.  ITie  quatorze  is  composed  of  four 
aces,  four  kings,  four  queens,  four  knaves  or 
four  tens,  and  counts  14.  The  winner  of  the 
greatest  number  of  tricks  counts  10  in  addition 
(the  'cards"),  if  he  holds  all  the  tricks  he 
counts  40  in  addition  (the  "capot').  For  the 
sake  of  convenience  the  scores  are  generally 
recorded  at  the  end  of  the  hand;  but  they  are 
recordable  no  matter  by  which  hand  thty  are 
made,  according  to  the  following  table  oi  pre- 
cedence :  1,  carte  blanche ;  2,  point ;  3,  sequences ; 
4.  quatorzes  and  trios;  5,  points  made  in  play; 
and  6.  the  cards.  If  one  player  scores  100  be- 
fore the  other  obtains  50  he  wins  a  double. 
Consult  Cady,   'Piquet'   (1896). 

PIRACICABA,  pe-ra-se-ki'ba,  Brazil,  a 
town  of  the  state  of  Sao  Paulo,  on  the 
Pirarcicaba  headstream  of  the  Tieti  affluent  of 
the  Parana  River,  about  100  miles  northwest  of 
Sao  Paulo  with  which  and  Rio  de  Janeiro,  2?0 
miles  eastward,  it  is  connected  by  rail.  It  has 
an  active  export  trade  in  the  coffee  and  sugar 
of  the  surrounding  region.     Pop.  25,374. 

PIRACY.    See  Phiate. 

PIRACY    IN    STRBAHS.     See  Stbbak 

PlKACY. 
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PIR£US,  pi-re'us,  Greece,  the  port  of  the 
city  of  Athens,  lying  five  miles  aouiheast  o£  the 
city  and  now  terminus  of  railroads  to  Athens 
and  to  the  Morea.  Three  excellent  harbors  in- 
dent the  shore  deeply,  Pirxus,  Zea  and  Mu- 
nychia.  Munychia  is  also  the  name  of  the  moun- 
tainous peninsula  separating  the  harbor  from 
the  Saronic  Gnlf,  and  on  this  petiinsula  is  the 
town,  nhich  was  built  453  B.C,  by  Themistocles, 
whose  able  policy  of  Athenian  defense  soon 
effected  the  construction  of  the  famous  *long 
walls."  These  made  Athens  independent  of  ihe 
rest  of  Attica,  as  was  plainly  seen  in  the  Pelo- 
ponnesian  War,  when,  with  the  additional  walls 
built  by  Cimon  and  Pericles,  Athens  was  undis- 
turbed, although  all  Attica  outside  of  the  walls 
was  in  the  hands  of  the  Peloponnesians.  But 
the  destruction  of  the  remains  of  the  Athenian 
navy  at  j£gospotami  In  404  B.C.  left  the  port 
defenseless ;  it  was  taken  and  the  walls  were 
destroyed  to  the  music  of  the  flute,  Conon  re- 
built them  10  years  later,  and  Athens  tem- 
porarily regained  some  of  its  importance.  But  the 
?>ieiidid  city,  one  of  the  master  works  of  (he 
ericlean  age,  was  finally  destroyed  by  Sulla 
in  86  B.C.  and  there  was  only  a  wretched  village 
on  its  site  even  some  years  after  1836,  when 
Athens  again  liecame  the  capital  of  Greece.  But 
in  1835  the  old  name  had  been  revived,  to  take 
the  place  of  Porto  Leone,  the  name  given  by  the 
Italians.  The  present  city  is  modern  in  its  con- 
struction ;  has  street  railways,  a  gymnasium,  ex- 
changes and  theatres;  is  the  second  port  in 
Greece,  beine  outranked  only  by  Syra ;  manufac- 
tures macaroni,  cheese,  cognac,  liquors  and 
various  textiles ;  has  a  large  import  and  a 
moderate  export  trade;  and  is  the  main  station 
of  the  Austrian  Lloyds  Company,  and  of  vari- 
ous steamship  lines,  so  that  it  is  in  direct  con- 
nection with  Triwte,  Corfu,  Constantinople, 
Smyrna,  Alexandria  and  Marseilles.  In  1915, 
3,827  steamships  of  2,430,680  tons  entered  at 
this  port,  Iwo-thirds  of  this  tonnage  flying  the 
Greek  flag.  There  are  several  consulates.  The 
population  of  the  city  is  estimated  as  about 
75.000.  Consult  Weller,  C.  H.,  'Athens  and  Its 
Monuments'    (New  York  1913). 

PIRAI,  pi-ri,  or  PIRAYA,  pl-ra'ya  {Ser- 
Tosalmo  piraya),  voracious  fresh-water  fish  of 
the  caribc  family  of  tropical  America.  It  is 
three  or  four  feet  in  length  and  its  jaws  are 
armed  with  sharp  lancet-shaped  teeth,  by  which 
catilc  when  fording  rivers  ■sometimes  suffer 
terribly.  So  sharp-edged  are  the  leeih  that  they 
are  mounted  and  used  as  knives  by  the  Indians 
of  Guiana,  for  pointing  their  blow-pipe  arrows, 
etc    See  Caribe. 

PIRANESI,  Giovanni  Battists,  jO-van'ne 
bai-t^s'ta  pe-ra-nS'ie,  Italian  architect  and  en- 
graver: b,  Venice,  4  Oct.  1720;  d.  Rome,  9  Nov. 
1778.  He  passed  the  greater  part  of  his  life 
at  Rome.  He  published  'Antichila  Romane' 
(17S6);  'Antichiia  d'Albano  e  dl  Castel  Gan- 
dolfo';  'Trofei  d'Otlaviano  Augusto* ;  "Delia 
Magnificenza  ed  Arcbitettura  de'  Romani,'  and 
over  100  views  of  modern  Rnme.  His  archi- 
tectural designs  display  much  grandeur  and  fer- 
tility; but  bis  representations  of  real  obiects 
arc  not  always  faithful.  His  son  and  pupil, 
>ntinued  the  publication  of  w»rks 


a  ship  or  as  one  of  the  crew;  a  highwayman 
of  the  sea ;  a  freebooter,  or  bnccancer.  Piracy 
is  the  term  applied  to  the  crime  of  robbery  com- 
mitted upon  the  hi^  seas.  It  is  an  offense 
E^inst  the  universal  law  of  society.  At  the 
pirate  has  renounced  all  the  benefits  of  society 
and  government  and  has  reduced  himself  to  the 
savage  state  of  nature,  by  declaring  war  against 
all  mankind,  all  mankind  must  dedare  war 
against  him;  so  that  every  community  has  a 
right,  b^  the  rule  of  self-defense,  to  inflict 
that  punishment  upon  him  which  every  individ- 
tial  would,  in  a  State  of  nature,  otherwise  have 
been  entitled  to  do  for  any  invasion  of  his 
person  or  personal  property.  By  various  stat-  • 
ules  in  England  and  the  United  States  other 
o£Eenses  are  made  pira«y.  Thus,  if  a  sidiject  of 
either  of  these  nations  commits  any  act  of 
hostility  against  a  fellow-subject  on  the  high 
seas,  under  color  of  a  commission  from  any 
foreign  power,  this  is  an  act  of  piracy.  So,  if 
any  captain  of  any  vessel,  or  mariner,  run  away 
with  the  vessel,  or  the  cargo,  or  yield  them  up 
to  a  pirate  voluntarily,  or  of  any  seaman  lay 
violent  hands  on  his  commander,  to  hinder  him 
from  figfadng  in  defense  of  the  ship  or  goods 
committed  to  his  charge  or  make  a  revolt  in 
the  ship,  these  offenses  are  acts  of  piracy  by  the 
laws  of  England.  By  statute  ot  G«orge  II 
the  ransoming  of  any  neutral  vessel,  which 
has  been  taken  as  a  nrize.  by  the  commander 
of  a  private  ship  of  war,  is  declared  to  be 
piracy.  By  the  act  of  Parliament,  passed  in 
1824,  the  slave-trade  is  also  declared  to  be 
piracy.  In  the  time  of  Richard  I,  all  infidels 
were  regarded  as  pirates  and  iheir  property 
was  liable  to  seizure  wherever  found.  By 
the  law  of  nations  the  taking  of  goods  by  piracy 
does  not  divest  the  actual  owner  of  the  prop- 
erty. Piracy,  with  intent  to  murder,  stab  or 
wound,  is  capital  and  pirates  can  gain  no  rights 
by  conquest.  It  is  of  no  importance,  for  the 
purpose  of  giving  jurisdiction  in  cases  of  piracy, 
on  whom  or  where  a  piratical  offense  is  com- 
mitted. A  pirate,  who  is  one  by  the  law  of 
nations,  may  he  tried  and  punished  in  any 
country  where  he  may  be  found;  for  he  is  re- 
puted to  be  out  of  the  protection  of  all  laws. 
But  if  the  statute  of  any  government  declares 
an  offense,  committed  on  board  one  of  its  own 
vessels,  to  be  piracy,  such  an  offense  will  be 
punished  exclusively  by  the  nation  which  passes 
the  statute.  In  England  the  offense  was 
formerly  cogniiable  only  by  the  admiralty 
courts,  which  proceeded  without  a  jury,  in  a 
method  founded  upon  the  dvil  law.  In  the 
United   States  piracy  is   tried  in  the  Federal 

Piracy,  in  the  common  sense  of  the  word,  b 
distinguished  from  privateering  by  the  drcum- 
slance  that  the  pirate  sails  without  any  commis- 
sion and  under  no  national  flag  and  attadcs  the 
subjects  of  all  nations  alike;  the  privateer  acts 
untfer  a  commission  from  a  belligerent  power, 
which  authorizes  him  to  attack,  plunder  and  de- 
stroy the  vessels  which  he  may  encounter  be- 
longing  to  the  hostile  state.  He  is  not  re- 
^ardea  as  a  pirate  by  the  laws  of  nadons,  but 
in  accordance  with  these  is  bound  to  observe 
certain  rules  and  restrictions.  Thus,  he  is 
debarred  from  attacking  the  vessels  of  the  • 
enemy  while  lying  in  any  port  or  haven  under 
the  protection  of  a  friendly  or  neutral  state. 
It  was  held  by  many  expects  in  iatemational 
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law  that  the  U-boats  of  Germany,  though  com- 
missioned by  iheir  governments,  wer«  ensaged 
in  piracy  whenever  they  attacked  neutral  ves- 
sels.   See  Neutrautv. 

PIKATS  BUG,  a  predaceons  bug  of  the 
family  Redwiida,    See  Cone-nobe. 

PIRATES  OP  PENZANCE,  The,  a 
comic  oper^  by  William  S.  Gilbert  and  Sir 
Arthur  Sullivan,  which  was  produced  31  Dec. 
1879  in  New  York  City  and  in  London  on  3 
April   1880. 

PIRENE,  pi-re'ne.  a  spring  of  crystal  water 
at  Corinth,  which  in  Greek  tradition  was  sacred 
lu  the   Muses. 

PIRITHOUS,  pl-rith'6-ns  {Gt.  Ptiritkoos) , 
in  Grecian  mythology,  a  son  of  Zeus  and  Dia, 
the  wife  of  Ixion;  he  was  king  of  the  Lajntlue. 
At  the  marriage  of  Pirithous  with  D^anira, 
Eurythion,  one  of  the  Centaurs,  attempted  to  do 
violence  to  the  bride  and  thence  resulted  the 
fatnous  battle  of  the  Centaurs  and  Lapitbz. 
After  the  death  of  Dejanira  (also  named  Hippo- 
damia)  Pirithous  with  his  trusty  friend  Theseus 
carried  off  Helen  from  Sparta,  At  Athens  it 
was  decided  by  lot  which  was  to  have  her  and 
Theseus  won ;  hut  under  the  conditions  of  the 
lot  the  winner  must  help  his  comrade  to  prO' 
cure  a  wife  and  Pirithous'  choice  of  a  wife  was 
Proserpine,  wife  of  Pluto,  To  the  infernal 
kingdom,  therefore,  the  two  heroes  went  down, 
but  suddenly  were  powerless  to  stir  from  the 
seats  they  had  taken.  Afterward  Hercules  de- 
livered Theseus,  but  Pirithous  remained  in 
Hades  for  evermore,  loaded  with  300  chains, 

PIROGUE,  pl-rog',  or  PERIAGtJA,  per- 
i-a'gw^,  the  name  given  a  small  canoe  used  on 
the  Western  rivers  of  the  United  States  and  in 
Central  and  South  America.  It  is  commonly 
cut  from  a  single  log  and  is  popularly  known 
as  a  dug-out.  In  the  West  Indies  a '  larger 
boat  deckless,  but  with  two  masts,  bears  the 

PIRON,  pe-roh,  Alexis,  French  wit,  Doet, 
and  dramatist:  b.  ISjon,  9  July  1689;  d,  Paris, 
21  Jan.  1773.  He  studied  law  as  Besangon  and 
later  went  to  Paris,  where  he  produced  in  1738 
his  chef  d'eewre,  'Metromanie,*  a  comedy 
which  Laharpe  characterizes  as  excelling  in 
plot,  style,  humor  and  vivacity  almost  every 
other  composition  of  the  kind.  In  the  latter 
part  of  his  life  he  made  repealed  attempts  to 
gain  admission  into  the  French  Academy,  but 
without  success.  He  revenged  himself  for  his 
disappointment  fay  calling  the  Academy  hes 
invatules  du  bet  esprit,  and  composing  the 
humorous  epitaph; 

"Crgtt  Pimn.qiiine  tut  rien. 


There  is  a  collective  edition  of  his  works  by 
Jnvigny   (1776).     Troubat  published   'CEavres 
Cboisies  de  Firon*  in  1690. 
PISA, 

uscany  a  ,  ,       ,   ,    ,._ 

of   Pisa,   bounded   on   the  north  by  Lucca, 
the  east  by  Florence  and  Siena,  on  the  south 
by  Grosseto,  and  on  the  west  by  .Livorrx*  and 
(he  Ligurian  Sea,  has  hills  in  the  south  and  cast, 


by  the  Amo  and  Scrchio,  and  rich  in  vines  artd 
olive  orchards.  Its  mineral  wealth  is  marble, 
alabaster  and  mineral  waters;  and  its  industries 
cotton  and  silk  spinning.  Its  area  is  1,185 
square  miles  and  its  population  in  1915  was 
351,841,  of  which  270,060  are  m  the  district  of 
Pisa,  the  others  living  in  the  second  district  of 
■      province,  Vojterra.     ^2)  The  capital  of  the 
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province,  situated  on  1>oth  banks  of  the  Amo, 
about  seven  miles  from  its  month,  is  on  the 
railroads  betrween  Genoa  and  Rome  and  hetween 
Florence  and  Livomo,  and  is  the  terminus  of  a 
line  running  from  Pistoia  through  Lucca.  The 
streets  are  old  and  crooked,  but  well  paved  and 
broad,  and  lined  with  substantial  dwellings, 
many  built  of  marble.  The  modern  city  is  on  the 
Boum  side  of  the  Arno  and  contains  one  old  build- 
ing of  importance,  the  Gothic  church  of  Santa 
Maria  delta  Spina,  on  the  Lun^amo,  that  is,  the 
street  "along  the  Amo,"  which  is  peculiarly 
picturesque  on  either  side  of  tlie  river.  In  the 
old  city  to  the  north  are  the  cathedral,  built  of 
dazzling  white  marble  in  1063  to  commemorate 
a  naval  victory  near  Palermo,  with  a  fagade 
formed  of  fotir  galleries  of  pillars,  bronze  doors 
designed  by  John  of  Bologna,  and  within  five 
naves  separated  t^  Greek  and  Roman  colimins, 
the  spoil  of  various  Pisan  victories,  and  12 
lateral    altars   attributed    to   Michelangelo,   but 

grobabty  the  work  of  Slagi  di  Pietra  Santa^the 
aptistery,  begun  in  1153  and  finished  in  1278,  a 
great  dome-crowned  rotnnda  190  feet  high,  in 
which  are  a  fountain  executed  )^  Guido  fiiga- 
relli  in  1246.  and  a  chair  siipported  by  seven 
columns  ana  decorated  in  fine  bas-relief  ly 
Nicolas  Pisano  (1260) ;  the  (Campanile  or  Bell 
Tower,  better  known  as  the  leaning  tower  of 
Pisa,  finished  in  1350  by  Tommaso  Pisano,  with 
its  six  galleries  of  pillars,  a  total  hdght  of  179 
feet  and  a  deviation  from  the  perpendicular  of 
14  feet ;  and  the  (^ampo  Santo,  originally  a 
cemetery  filled  in  with  earth  from  flie  Holy 
Land  at  the  close  of  the  12th  century,  and  b'^ 
tween  1278  and  1283  surrounded  by  Giovanni 
Pisano  with  a  rectangular  portico  more  than  400 
feet  long  and  170  feet  wide,  decorated  on  the 
outside  with  frescoes  by  Florentine  and  Siennese 
artists  of  the  14th  and  15th  century,  notably  the 
23  scenes  from  the  Old  Testament  by  Benozzo 
Gozzoh  and  the  'Triumph  of  Death*  and  'Last 
Judgment'  by  the  two  Lorenzetti ;  on  the  in- 
side are  funereal  monuments  of  different  periodt. 
There  are  many  other  buildings  of  beauty  in  the 
city,  mostly  churches;  mention  should  be  made 
of  the  Palazzo  Medici  on  the  Lungamo,  built  in 
1027  and  enlarged  three  centuries  later,  of  the 
University  with  an  early  Renaissance  court,  and 
of  the  Palazio  Lanfreducd,  built  (1590)  of  Cac- 
rara  marble. 

The  industry  and  commerce  of  the  dty  are 
slight,  but  it  has  cotton  factories,  machine 
shops,  glass  and  hat  factories,  and  also  pro- 
duces alabaster.  The  city  is  a  favorite  winter 
resort  because  of  its  mild  and  delightful  climate. 
It  has  rail  connections  as  noted  above  and 
steamboat  lines  to  Marina  and  Ponledera.  It  is 
the  seat  of  an  archbi^op,  of  a  civil  and  a  mili- 
tary governor,  and  of  a  court  of  the  first  resort. 
Its  educational  equipment  includes  the  Univer- 
sity, founded  in  1338,  closed  in  1359,  rei-ived  in 
1364  only  to  die  out  again  in  1406,  and  newly 
established  in  1473  by  Lorenro,  and  in  1542  hjf 
Cosimo  de  Medici,  and  again  in  1838  by  LeopaU 
II  of  Tuscany,  and  at  present  made  tip  of  facut- 
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tics  of  Uw,  philosophy,  medidne  and  surgery  and 
mathemaucs  and  natural  science,  wiui  1,200 
students  in  1915;  related  to  the  University  are 
normal,  engineering,  pharmaceutical,  veterinarian 
and  agricultural  schools,  a  museum  of  natur^ 
history,  founded  in  15B6,  and  particularly  rich 
in  Tuscan-  ornithology  and  geology,  and  a 
botanical  garden,  as  well  as  a  itbraty  of  over 
200,000  volumes,  excluding  pamphlets;  and  there 
are  also  secondary  schools,  technical  and  in- 
dustrial schools,  a  valuable  library  in  the 
archiepiscopal  seminary,  a  Museo  Civico,  and 
archives  with  documents  dating  back  to  the 
city's  relations  with  Frederick  Barbarossa  and 
Richard  I  of  England. 

Pisa  was  one  of  the  12  dties  of  the  Etruscan 
confederation,  became  a  Roman  colony  160  b.c, 
and  in  the  9th  and  10th  centuries  took  a  promi- 
nent place  in  Italy.  In  the  11th  century  its 
power  was  extended  to  Sardinia  and  Q>rsica 
(1050),  it  defeated  the  Saracens  (1063)  off 
Palermo,  and  took  part  in  the  first  crusade. 
About  1100  its  population  was  estimated  at 
150,000.  The  city  sided  with  the  GhibelUnes  and 
suffered  severely  when  the  Guelfs  were  victori- 
ous. The  lonif  feud  with  Genoa,  came  to  an  end 
with  the  Pisan  defeat  in  1283  at  Leghorn,  and 
in  1300  Sardinia,  Corsica  and  the  fielearic  Is- 
lands were  evacuated.  Twenty-five  years  later 
Aragon  got  control  of  Pisa,  which  changed 
owners  several  times  in  tbe  next  three  quarters 
of  a  century,  and  in  1406  was  sold  to  Florence. 
In  1409  the  Council  of  Pisa  (q.v.)  met  (25 
ilarch).  Pisa  rebelled  against  Florence  in 
1494,  (ought  bravely  for  15  years,  and  were 
finally  reduced  by  starvation.  As  an  appanage 
of  Florence  it  became  a  part  of  the  grand- 
duchy  of  Tuscany,  and  thus  entered  the  Italian 
Icingdom  in  1660.  Consult  Rohault  de  Fleuty, 
*Les  Monuments  de  Pise  au  Moyen  Age* 
(1866,  with  atlas);  Schubring,  <Pisa>  (19tKr) ; 
Valtancoli-Moniazio,  'Annali  di  Pisa'  (1845)  ; 
Langer,  'Politische  Geschicfate  Genuas  und 
Pisas  im  UJahrhundert'  (1882).  Pop.  of  com- 
mune 67,285. 

PISA,  Council  of,  an  assembly  of  bishops 
and  theologians  generally  but  not  universally 
accounted  by  Catholic  divines  to  be  cecumenical 
It  was  called  by  leading  cardinals  belonging  to 


thdr  claims  and  to  abdicate,  so  that  then  a  pope 
might  be  elected  with  undisputed  title.    But  the 

Eromises  were  not  kept.  The  coundl  met  25 
Eardt  1409,  and  was  dissolved  7  August.  The 
number  of  bishops  who  attended  in  person  or 
by  deputy  was  200,  of  cardinals  20,  of  abbots 
near  300.  When  the  rival  popes  refused  to 
submit  their  claims  to  the  coundl's  judgment, 
the  cause  of  each  was  weighed,  ana  both  of 
them  were  dedared  deposed,  and  the  election 
of  a  newpope  demanded  of  the  college  of  car- 
dinals. The  cardinals  elected  Cardinal  Philai^, 
who  took  tbe  name  of  Alexander  V.  But  as 
Benedict  and  Gregory  persisted  in  thdr  claims 
the  situation  was  only  made  worse,  and  the 
schism,  which  already  had  for  30  years  divided 
the  Church  continued  df^t  years  longer,  till  it 
was  ended  by  the  action  of  the  Council  of  Con- 
stance.   Previously,  in  1133,  there  was  a  coundl 


at  Pisa,  which  condemned  Peter  de  BruyS. 
Again  in  1511  a  cotmdl  was  called  then  to 
condemn    Pope   Juhus    II,   but    the    cardinals 

PISACAS,  pe-sba'kas,  in  Hindu  mythology, 
certain  base  and  cruel  demons,  who  devour  hu- 
man flesh ;  they  are  jiractically  ghouls,  embody- 
ing the  spirit  of  lying,  adultery  and  lunafy. 
Agni,  (he  pure  spirit  of  nrc,  is  implored  to  drive 
them  away,  and  by  certain  incantations  these 
malignant  spirits  can  be  induced  to  cure  dis- 
eases and  perform  other  beneficent  offices.  Ac- 
cording to  early  tradition  they  were  produced 
by  creative  power  from  the  drops  of  water 
which  were  scattered,  in  superfluous  profusion 
at  the  creation  of  beneficent  bdngs  —  ^ds, 
men,  etc,  or  as  the  children  of  Frajapati,  or 
of  one  of  the  Prajapatis. 

PISAOUA,  pg-sii'gwa,  Chile,  a  port  of  the 
province  of  Tarapaca,  on  the  Padfic  Coast,  40 
miles  by  rail  north  of  Iquique.  On  18  April 
1879  the  dty  was  bombarded  and  destroyed  by 
the  Chileans;  and  near  the  town,  19  Nov.  1879. 
occurred  a  battle  in  which  the  combined  forces 
of  Peru  and  Bolivia,  nirnibering  about  11.000. 
were  defeated  by  a  Chilean  force  of  6,000. 
Pisagua  ships  large  quantities  of  nitre  brought 
from  the  interior.  It  has  a  foreign  commerce 
totaUng  about  $8,000,000  annually.  Pop.  about 
5,000. 

PISANITB,   a   mineral   conusting   of    sul- 

fhate  of  iron  and  copper  (Fe  Cu)  Sot.7HiO. 
fommon  in  old  drifts  at  Butte,  Montana,  and 
in  Old  Jordan  mine,  Bingham.  Utah. 

PISANO,  p*-za'n3,  a  surname  or  appella- 
tion of  several  artists  of  Pisa,  dlstingui^ed  in 
the  early  history  of  Italian  art;  among  them 
are:  (ij  Giunta  Pisano,  or  G.  di  Pisa,  abo 
styled  Giunta  di  Giustino ;  the  earliest  known 
Pisan  painter  (about  1190-1250).  He  is  sup- 
posed to  have  been  a  pupil  of  the  Byzantine 
painters  who'  came  to  Pisa  after  the  capture  of 
Constantinople  by  the  Venetians,  and  to  him 
belongs  the  credit  of  reviving  tbe  art  of  paint- 
Im  in  Italy.  (2)  Niccola  Pisano  (about  1200- 
12/5),  eminent  alike  in  sculpture  and  archi- 
tecture, the  greatest  artist  of  the  13th  century, 
and  one  of  the  restorers  of  the  andent  classic 
sculpture,  getting  his  inspiration  from  the 
sculpture  of  an  andent  sarcopha^S  brought 
from  Greece.  Three  works  epical  of  his 
style  are  extant,  namely,  the  pulpit  in  the 
baptistery  of  Pisa,  the  shrine  of  Saint  Dominic 
at  Bologna  and  the  pulpit  of  the  Siena 
Cathedral,  (3)  Giovanni  Pisano  (about  1235- 
1320),  son  of  Niccola,  an  artist  hardly  in- 
ferior to  his  father  as  sculptor  or  arcnitecL 
His  most  celebrated  works  are  the  Campo  Santo 
of  Pisa,  the  magnificent  hi^  altar  and  reredos 
in  the  cathedral  of  Arezzo,  the  splendid  facade 
of  the  cathedral  of  Siena,  and  the  church  of 
Saint  Dominic  at  Perguia,  the  north  transept 
of  which  contains  his  beautiful  tomb  of  Bene- 
dict XI,  The  little  chapel  of  Santa  Maria  della 
Spina  at  Pisa  was  the  most  beautiful  of  his 
architectural  works;  but  it  has  been  spoiled  hy 


Virgilio,  on  Lake  (^rda,  1380;  d,  1456.  He  e_ 
erdsed  his  art  in  Verona,  Venice,  Pavia,  Rome, 
Ferrara,  Rimini,  Milan,  Mantua,  and  Naples. 
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Several  of  his  paiatiogs  are  ttill  to  be  leen  in 
Verona  and  among  than  an  'Annunciation*  in 
tlie  dinrch  of  San  Fenno  and  a  'Saint  George' 
n  tiial  of  Santa  Anasta^a.    TheM  pictures  are 


artists  to  model  portraits  and  ast  them  in 
metal  medals.  His  worics  arc  prized  as  among 
the  most  excellent  historical  memorials  of  his 

FISANUS,  pl-sa'nfla,  Leooardna  (Leo- 
HASDO  Dl  Pisa),  Italian  mathematician  of  the 
13th  century:  b.  Pisa,  about  1160.  His  father, 
called  Bonacdo  (probably  a  nickname),  was  in 
the  employ  of  the  merchants  of  Pisa,  who  had 
estaUishments  for  trade  on  the  southern  and 
eastern  coasts  of  the  Mediterranean,  and  Leon- 
ardo, whose  nickname  in  his  boyhood  was 
BigcJlone  (dunce),  was  destined  by  his  father 
to  be  a  clerk  or  accountant  in  one  of  the  fac- 
tories. To  fit  him  for  this  station  he  was  sent 
to  the  town  of  Bu{i^  in  Algeria,  a  noted  empo- 
rium at  that  time,  resorted  to  by  the  European 
and  Arab  merchants.  Later_,  in  his  travels  romid 
the  Mediterraneanj  he  so  improved  his  oppor- 
tunities  as  to  acqmre  an  extraordinary  fund  of 
erudition.  Reluming  to  Italy  in  1202  he  pub- 
lished his  'Liber  Abaci,'  in  which  are  set  forth 
the  inost  perfect  methods  of  arithmetical  cal- 
culation. It  is  a  voluminous  treatise,  occupying 
"""  "  'i  the  orinted  edition  of  die  author's 


lems.  He  had  mastered  the  geometry  of  Euclid 
and  the  algebra  of  Mohammed  ibn  Musa.  Be* 
sides  the  'Liber  Abaci,'  he  wrote  *Practica 
Cjeometria';  'Liber  Quadrate  rum' ;  and  some 

PISAY,  pe'zi.    See  Pisk. 
PISCATAQUA,  pis-kit'»-1cw9,  s  river  on 
the  boundary  between  Maine  and  New  Hamo- 


is  coimected  with  a  tidal  lake,  and  then  flows 
past  Portsmouth  to  the  Atlantic;  From  Ports- 
mouth to  the  sea— three  miles  — there  is  but 
little  obstruction  by  ice  —  the  strong  tide  pre- 


PISCBS,  pls'iz,  that  group  of  animals 
called  fishes;  the  term  has  been  Tariously 
lunited  with  varving  views  of  afGni^  and  classi* 
ficadon.     See  Fish;  Ichthym^jy. 

PISCES,  in  astronomy,  a  sign  of  the  zo- 
tfbc,  which  is  entered  by  the  sun  about  19 
February.  The  constellation  which  occupies  the 
zodiacal  region  corresponding  to  the  sign  has 
the  same  name;  it  contains  some  interesting 
double  stars. 

PISCICULTURE.    See  Fibh  Cultuu. 

PISCINA,  pl-s^na,  in  Roman  antiquities,  a 
large  water  basin  or  pool,  often  one  in  whidt 
lish  were  kepL  In  eccfesiastical  architecture,  the 
stone  basin  used  to  receive  the  water  after  it 
has  been  used  for  washing  the  chalice,  subse- 
quent to  the  encharistic  celebration.  The  piscina 
is  supplied  with  a  drain-pipe  to  carry  the  water 
out  of  die  church,  and  is  usually  constructed  -- 
^  fonthem  wall  of  the  sanctiiary.     It 


where  the  Chunchanga  River  empties  i 
A  railroad  connects  it  with  the  inland  cities  of 
the  department.  It  exports  cotton,  sugar,  silver, 
wine,  salt  and  spirits,  and  has  a  large  distil- 
lery.   Pop.  about  4,000. 

FISEMSKI,  pe's£m-ske,  Aleul  Psofilak- 
tovitch,  Russian  novelist ;  b.  Ramene,  Kos- 
troma, Russia,  20  March  1820:  d.  Moscow, 
January  1881.  He  was  educated  in  the  Univer- 
sity ot  Moscow  and  was  for  some  years  en- 
gaged in  government  service,  resignitig  in  order 
to  devote  himself  wholly  to  literary  pursuits. 
His  work,  which  belongs  to  the  realistic  school, 
is  of  a  moat  sombre  and  cynical  type,  betraying 
an  entire  lack  of  high  ideals  and  a  failure  lo 
recognize  anything  noble  or  good  in  humanity. 
His  most  successful  novel,  'A  Thousand  Souls.' 
was  published  in  1858,  and  much  of  his  work 
bas  been  translated  into  (^rman  and  French. 
Among  bis  books  are  'Boyarshchina'  (1847); 
*A  Bitter  Lot*  (1853) ;  'The  Stormy  Sea' 
(1863):  'In  the  Whirlpool'  (1871).  His  com- 
plete works  were  issued  in  24  volumes  in  189S. 

PISQAH,  piz'g?,  a  mountain  in  Palestiii^ 
in  the  Abarim  Range,  east  of  the  Dead  Sea. 
The  name  seems  at  times  to  have  been  applied 
to  the  whole  ran^  and  again  hmited  to  one  of 
the  summits.  It  is  supposed  to  be  identical  with 
Mount  Nebo  (q.v.)  2,643  feet  It  is  not  the 
hi^est  peak  of  the  range,  but  the  one  nfeareat 
to  the  place  were  the  Israelites  were  encamped. 
From  the  summit  may  be  seen  (to  the  west) 
Samaria,  Lower  Galilee,  as  far  as  Tabor,  and 
the  chain  of  GiHwa.  To  the  southwest  may  be 
seen  the  north  half  of  the  Dead  Sea,  the  preci- 
pices of  Engedif  and  bqrond,  the  desert  of 
Judea. 

PISISTRATUS,  pl-sli'tra-tns,  a  notable 
Greek  'tyrant»  of  Athens:  d.  about  S27  B.C 
He  first  appears  as  an  educated  well-to-do  citi- 
zen of  Athens,  of  most  engaging  manners  and 
strong  ambitious.  He  held  a  minor  office  at  the 
time  there  were  three  parties  in  Greece:  the 
party  of  the  Pldn  comprising  the  landed  pro- 
prietors, then  headed  by  Lycurgus;  that  of  the 
Coast,  or  wealthy  trading  class,  headed  by 
Megades;  and  that  of  the  Hi^Iands.  mainly 
made  up  of  the  laboring  population.  The  latter 
beine  Uie  party  that  seemed  most  likely  to 
further  his  designs,  Pisistratus  threw  in  his  tot 
with  it,  and  secured  its  allegiance  by  coming 
forward  as  patron  and  benefactor  of  the  poor. 
In  all  his  public  speeches  he  was  the  advocate 
of  civil  equality  and  a  democratic  constitution. 
On  one  occasion  he  appeared  in  the  market- 
place with  several  sUght  self-inflicted  wounds, 
and  called  upon  his  fellow-citiiens  to  protect 
him  against  certain  alleged  enemies,  who  had, 
as  he  said,  attacked  his  life  on  account  of  his 
adherence  to  the  democracy.  A  bodyguard  of 
50  men  was  voted  him;  this  force  he  soon 
greatly  increased,  and  made  himself  popular 
with  his  guard  and  bound  them  to  serve  him, 
and  in  560  B.C.  seized  upon  the  acropolis.  He 
was  now  master,  or,  as  the  Greeks  termed  it, 
■tyrant*  of  the  citj^.  The  term  was  equivalent 
to  the  modem  political  *boss.*  Solon  had  long 
scone-      recognized  him  as  a  dangerous  man  and  a  hypo- 
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crite,  but  his  chains  had  been  unheeded,  and 
Solon  departed  from  his  enalaved  country.  But 
though  a  ijyranC  in  the  Greek  sense,  his  use 
of  power  was  by  no  means  tyrannical.  He 
was  twice  in  exile,  once  for  five  years,  once 
lor  11,  but  regained  his  power.  He  forced 
many  al  the  idle  inhabitants  to  leave  the  city 
and  cultivate  the  country  around,  which  by 
these  means  was  covered  with  corn-fields  and 
olive  pl^iations.  Those  who  had  no  resources 
of  their  own  he  suppKed  with  cattle  and  seed. 
He  extracted  from  everyone  the  tenth  part  of 
li?i  income  and  earnings,  and  thus  increased  the 
revenne  of  the  state,  which  he  expended  in 
splendid  public  buildings.  He  established  a  pub- 
lic library,  and  collected  and  arranged  the  poems 
of  Homer.  Twice  was  he  deposed  and  driven 
away,  and  twice  he  returned  and  assumed  au- 
thority. The  last  time  he  came  back  with  an 
army  of  Greek  mercenaries  whom  he  had  at- 
tached to  himself  by  developing  some  gold 
mines  at  Mount  Pangxus,  and  spending  the 
sums  gained  with  great  liberality.  When  he 
returned,  about  the  year  540,  thousands  of  his- 
old  supporters  rallied  aboiit  him,  and  he  mied 


kept  the  people  at  work,  reduced  the 
the  agriculturists,  improved  the  courts  of  law, 
and  increased  the  prosperity  of  the  state.  He 
carried  out  many  of  the  reforms  proposed  by 
Solon,  whom  b^  had  virtually  thrust  out  of 
sfiice.  As  he  well  knew  how  tyrani;y  was  hated 
he  carefully  concealed  his  power  under  the  ex- 
terior of  a  private  citizen.  He  submitted  like 
others  to  the  jurisdiction  of  the  Areopagus,  be- 
fore which  he  was  accused  of  murder,  and  con- 
ducted himself  with  as  much  prodeoce  as 
clemency.  Consult  the  works  by  Fladi  (1885) 
JUid  Topffer  {1886). 


very  favorably  of  him  as  an  orator.  I&  be 
came  consul  with  Maniue  Acilius  Glabrio  in 
67  B.C.,  and  in  66-65  b.c.  was  proconsular  ad- 
ministrator of  Narhoriese  Gaui.  Accused  of 
extortion  by  Qesar,  he  was  defended  by  Cicero, 
whom  he  urged,  to  accomplish  his  own  revenge, 
to  bring  charges  against  Oesar  as  one  of  the 
Catiliuarian  conspirators. 

PISO,  GnsttB  Calpnmiiu,  Romu  polil!- 
Cian  of  ^  hte  tst  century  b.c  sod.  euiy  Ist 
oentury  a-u.  He  was  consul  with  Tiberius  (<l.y,) 
in  7  IjC.  and  whim  the  latter  became  emperot 
was  employed  to  thwart  Germanicua  (q.v.).in 
all  ways  possible,  to  which  end  he  received  the 
command  of  Syria.  Jt  was  thought  at  the  time 
that  be  caused  the  death  of  Germa&icus  by 
poison.  Tiberius  was  forced  to  sanction  an 
mvesti^tioD  by  the  Senate:  but beforeitstertoi- 
nation  Piso  was  foond  dead,  whether  by  suicide 
or  sacrificed  by  Tiberius  to  arrest  popular  in- 
dignation is  uncertain. 

PISO,  Lucisi  Calpnmiiu,  with  agnomen 
Pnlgi,  Roman  statesman  and  historian  of  the 
2d  century  B.C.  He  was  tribune  of  the  plcbcs 
in  149  B.C.  and  consul  (with  Publius  Muciaa 
Scaevola)  in  133  B.C.  He  opposed  the  com  laws, 
especially  the  lex  fruittftHaria,  oi  Gains 
Gracchus..  He  wrote  several  oratioas  and  the 
'Annales,^  a  history  of  Rome  from  the  earliest 
period  to  bta  own  time,  none  of  vibicb  has  enr- 


.  PISO,  Lnciiu  CalpnmiuB,  Roman  politi- 
cian of  the  1st  century  sc  and  father-in-Jaw  of 
Julius  Oesar.  The  most  of  our  information 
regardin((  him  is  obtained  throiigfa  Ccero,  who 
depicts  hun  in  the  darkest  of  colors.  Inasmnch 
as  the  RTcat  orator  was  both  a  personal  and  a 
politicar  eaemy,  some  reasooable  modifications 
of  hie  estimate  must  be  made.  As  consul  in 
58  ac  (wid)  Aulas  Gabinins),  he  obtained 
Cicero's  banishment  (see  Ciceso)  and  in  57-^5 
U.C.  as  governor  of 'Macedonia  he  certainly  plun- 
dered the  province  most  rapaciously.  On  re- 
turning from  exile  Cicero  spoke  his  mind  aboat 
him  in  the  speeches  'De  Provinciis  Consulari- 
bus^  Mid  'In  Pisonem.'    See  Cxsab. 

PISO,  Marctu  Pupiua,  Roman  orator  and 
politician  of  the  1st  century  b.c  He  held  the 
pnetor^p  at  »i  uncertain  date,  was  procon- 
sular administrator  of  Spain  and  on  his  retvm 
tbence  in  69  b.c  received  a  tritmiph.  In  61  b.c 
he  was  consul  (with  Marcus  Valerius  Messalla 
Niger).  In  his  earlier  period  an  excellent 
forensic  speaker  and  better  versed  than  bis 
predecessors  in  Greek  liCeratnre,  he  was  an  in* 
structor  of  Ciccra 

PISOLITE,  or  PEASTONB,  aggregated 
concretions,  usually  Calcareous,  about  the  size 
of  peas.  Upon  being  split  open  these  globules 
show  a  concentric  structure.  They  are  some- 
times made  up  of  considerable  beds  of  pisolitic 
limestone,  which  is  particularly  characteristic 
of  certain  parts  of  the  Jurassic  system. 

PISS ARO,  ng'sS-rd,  CamiUe,  French  ar- 
tist: b.  Saint  Thomas,  West  Indies,  10  July 
1830;  d.  Eragny,  12  Nov.  1903.  He  studied  art 
under  Melbye  and  Corot  and  his.  early  work 
showed  the  influence  of  the  latter.  In  choice 
of  subject  he  is  allied  with  Millet,  thoug'h  he 
does  not  invest  his  scenes  of  rustic  life  with 
Ae  saute  pathos.  In  the  Uiminous  quality  of 
light  he  surpassed  Millet.  This  predilection  for 
effects  of  li^t  predisposed  him  to  favor  fte 
departure  of  the  so-called  "impressionists^.and 
about  1870  he  allied  himself  with  the  group 
composed  of  Manet.  Degas,  Renoir,  Clande 
Monet  and  a  few  otherB.  After  much  ridicule 
the  new  departure  won  the  day  as  a  recognised 
method  of  technique.  Though  popular  in  France 
Piasaro's  pictures  are  not  so  well  known  out- 
side that  cotmtry.  Seven  of  his  works  hang 
in  the  Luxerabonrg.  Special  exhibitions  were 
held  at  intervals  in  Paris  after  1890.  Views 
of  Rouen,  Paris  and  the  country  about  Era^^ 
besides  studies  made  in  London  during  a  visit 
with  Monet  form  his  later  subjects. 

PISTACIA,  a  genus  of  trees  of  the  fami^ 
AHoeardiaceee.  The  10  or  a  doxen  spedci  are 
natives  of  western  Asia  and  the  Mediterranean 
region,  with  one  in  Menico.  They  have  alter- 
nate, evergreen  or  deciduous  leaves;  small, 
apetalous,  dioicious  flowers  in  axillary  racemes 
or  panicles;  and  dry.  drupaceous  fruits  with 
bony  stones  which  split  in  two  and  expose  the 
oily  kernels.  The  nistada  — 6r  pistachio  —  nut 
or  tree  (P.  vera)  is  a  native  of  western  Asia 
hut  is  cultivated  in  the  Mediterranean  r^on 
and  other  warm  climates,  inchidin^  Califomia. 
It  STOWS  about  20  feet  tail,  bears  pinnate  leaves 
and  fruits  about  as  large  as  olives.  The  kernels, 
known  also  as  green  almonds,  are  widely  used 
for  flavoring  and  coloring  confectionery,  ices, 
cakes,  eta  The  turnesitinc  tree  (P.  terebinlhiu) 
yields  Cyprian  or  Sdo  turpentine,  a  greeoiw- 
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jfellow,  fragrant  product  which  has  been  nsed 
by  druggists  and  physidatis  since  the  days  of 
Hippocrates.  It  is  a  native  of  the  Mediter- 
ranean region,  attains  heights  of  about  30  feet 
and  has  pleasant  oily  fruits.  It  is  cultivated  to 
a  snmil  extent  in  the  southern  and  southwesterD 
United  States.  The  batoum  tree  (F.  alalantica), 
a  native  of  northern  Africa,  grows  about  40 
feet  tall,  bears  an  edible  fniit  popularly  used 
by  the  Arabs  and  an  aromatic  gum  resin  which 
is  chewed  as  a  dentifrice  and  breath  perfume. 
The  lentisk  or  mastic  tree  (P.  Ifntiscts)  yields 
mastic  (q-T.),  a  min  resin,  and  the  kernels  of 
P.  oleosa  yield  a  fragrant  oil  used  by  the  Orien- 
tals for  perfuming  ointments  and  other  drug- 
gists' compounds.     The  tree  is  indigenous  to 

PISTIL,  in  botany,  the  female  organ  of  a 
phanerogamous  flower,  occupying  almost  in- 
''ariably  the  centre  of  the  flower.    See  Flower. 

PISTOIA,  pis-to'yfi,  or  PISTOJA  (an- 
cient Pistowa),  Italjr,  city  ih  the  province  of 
Florence,  about  20  miles  northwest  of  the  city 
of  Florence.  The  dty  is  noted  for  its  fine 
specimens  of  early  art  and  architecture.  Ver- 
rocchio's  first  work  in  marble  is  said  to  be  the 
monument  to  Cardinal  Forteguerra,  in  the  ca- 
thedral. The  catfiedral  was  built  in  the  12th 
century.  A  pulpit  by  Pisano  is  in  the  church  of 
Saint  Andrea.  Other  remarkable  art  produc- 
tions m-e  here;  the  ancient  churches  and  palaces 
are  well  preserved  and  of  great  historic  and 
artistic  interest.  In  62  B.C.  Catiline  was  de- 
feated here,  and  the  name  of  the  place  occurs 
frequently  in  the  hisloij  of  the  contentions 
between  the  Guelfs  and  Ghihellines.  It  is  said 
to  have  received  its  name  on  account  of  fire- 
arms having  been  first  made  here,  It  has  con- 
siderable manufactures  of  silk  goods,  firearms, 
glass,  paper,  iron  and  stee!  wares,  linen  and 
woolen  goods.  Pop.  of  commune  about  70,000; 
town,    14,000. 

PISTOL.    See  Shall-arus. 

PISTOLE.  pis-t«r,  a  gold  coin  formerly  in 
use  in  Spain,  Italy,  Switzerland  and  some  parts 
of  Germany.  It  was  originaljy  a  Spanish  coin 
and  was  equivalent  to  $3.65.  One  of  the  Italian 
pistoles  is- quoted  as  worth  $S,S5. 

PISTON,  in  engines  and  motors,  a  device 
for  reciprocating  in  a  cylinder  or  tube,  and 
receiving  pressure  from  a  fluid  or  gas,  or  de- 
livering pressure.  It  is  usually  cylindrical  or 
drum-snaped,  so  fitted  as  to  fill  the  sectional 
area  of  a  tube,  such  as  a  pump  barrel,  or  the 
cylinder  of  a  motor,  and  capable  of  being  driven 
alternately  in  opposite  directions,  by  the  pres- 
sure of  a  motive  fluid,  or  of  being  redprocated 
by  a  crank  and  connecting  rod,  and  thus  com- 
pressing any  gas  confined  in  die  cylinder.  A 
piston  requires  to  fit  snugly  in'its  tube  or  cylin-  ' 
der,  and  the  usual  device  for  fitting  it  tightly 
is  called  'packing,*  but  consists  of  a  series  of 
spring  spiral  rings  that  by  thdr  expansive  ten- 
sion fill  the  cylinder  bore  very  accurately.  A 
IHSton  and  cylinder  with  connectinjr  rod  and 
crank  constitutes  a  mechanical  motion  funda- 
mental in  the  building  of  redprocating  enfrines 
and  motors.  See  Cylinder;  Stram  ast  Steam 
EsawEs;  Motor;  Locomotive,  The 

The  piston  of  a  rotary  pomp  takes  a  radically 
different  form  from  the  standard  piston.  It  is 
really  a  swinging  sector,  called  a  pitton,  be- 


cause it  performs  the  work  of  a  piston.  It  is 
usually  a  rectangular  plaie,  arrangwl  to  rode  on 
a  centre,  and  fiU  the  cross  section  of  a  sector, 
in  which  it  moves  and  forces  the  containing 
fluid. 

PIT  AND  GALLOWS,  a  term  now  obso- 
lete, formerly,  in  feudal  times,  a  privilege 
granted  to  barons  by  the  Crown,  in  virtue  of 
which  they  were  empowered  to  hang  on  a  gaU 
lows  men  convicted  of  theft  or  other  crimei^ 
and  to  drown  in  a  pit  or  well  women  feuilty  of 
those  crimes. 


PIT-RIVER  INDIANS,  the  t. ^..„ 

several  small  American  tribes  of  the  Palaihmhan 
family  residing  along  the  Pit  River  in  northT 
eastern  California.  The  river  received  its  name 
from  the  tribal  custom  of  digging  deep  pits  or 
windfalls  for  capturing  deer  and  other  animaU. 
These  Indians  are  of  a  very  inferior  type, 
mentally  and  physically,  and  were  formerly  very 
warlike  and  hostile.  About  1,000  of  them  roam 
about  (he  Pit  River  region  refusing  to  reside  o; 
the  Indian  T' "'  — 
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PIT  VILLAGES,  collecUoos  of  earth 
caves,  dug  in  the  ground  and  covered  with 
stones,  wood,  clay  or  sods  of  turf.  They  were 
used  Dy  prehistoric  races  or  by  races  of  the 
lowest  stages  of  barbarism.  A  good  example 
was  unearthed  during  the  latter  half  of  the 
19th  century  near  Ajidover,  in  Hampshire,  Eng- 
land. The  pits  are  reached  by  entrance  shafts, 
sloping  downward.  The  pits  themselves  ar^ 
oval  or  pear-shaped,  varying  between  22  and 
42  feet  in  length,  and  are  about  12  or  13  feet 
wide  and  five  feet  high,  with  the  fire-olace  in 
the  centre.  Flint  and  bone  implements  and 
rude  pottery  have  been  found  in  them. 

PIT-VIPBR,  a  venomous  viperine  analce 
o£  the  family  Crolalid<r  or  subfamily  Crolaliaa, 
prominently  represented  by  the  rattlesnakes,  uul 
charactcriud  by  a  deep  pit  betwetn  the  eye  and 
the  nostril,  the  function  of  which,  if  it  has  any, 
is  not  known.     See.Vipns;  Rattlesnakk. 

PITA.    See  Fibrb. 

PITAKA,  pTt'a-k4,  in  the  sacred  literature 
of  the  Buddhists,  any  one  of  tripil'aka  meaning 
the  three  great  divisions  of  canonical  works, 
which,  and  collectively,  constitute  the  whole 
Buddhistic  code.  The  Sutta-Pittaka  emliodies 
the  philosophy  and  traditions  ot  the  Buddhists. 
There  are  five  books  and  IS  parts.  The  Vitiaya- 
Pilaka  deals  with  discipline  and  includes  five 
books;  the  Abkidhamma-Pitaka,  of  seven 
books,  discourses  of  metaphysics,  the  elements, 
manifestation,  and  enumerates  personal  duties. 

PITAVAL,  John  Baptist,  American  Ro- 
man Catholic  archbishop :  h.  France,  10  Feb.  1853. 
His  preliminary  studies  for  the  priesthood  were 
made  in  the  archdiocese  of  Lyons,  France.  In 
June  1881  lie  came  to  ihe  United  States  and 
entered  Saint  Mary's  Seminary,  Baltimore,  being 
ordained  a  priest  bv  Ri.  Rev.  Joseph  P.  March- 
ebeiif  in  Denver,  Coin,.  24  Dec.  1881.  For  31 
years  he  devoted  himself  to  missionary  work 
m  Colorado  and  on  25  July  1902  was  conse- 
crated titular  bishop  of  Sora  and  atixiliary 
bishop  of  Santa  Fe.  When  this  see  became 
vacant  on  the  death  of  Archbishop  Bourgade 
in  May  1908,  Bishop  Pitaval  waR  named  adminis- 
trator of  the  archdiocese  of  Santa  F6,  which 
office    he   filled    with    eminent    success,  Jbdng 
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nominated  archbishop  of  Santa  F^  by  His 
Holiness  Pius  X  on  3  Jan.  1909. 

PITCAIRN.  pit'kam,  John,  Scotch  soldier: 

b.  Fifeshire,  about  17A0;  d.  Boston,  Mass.,  17 
June  177S.  He  seems  to  have  been  a  soldier 
from  his  youth;  was  promoted  to  be  cf^tain  of 
marines  in  1765  and  to  be  major  in  1771;  was 
stationed  in  Boston  about  1772;  and  was  popu- 
lar there  because  of  bis  just  treatment  of  com- 
plaining colonists.  He  led  the  advance  guard 
of  the  force  sent  from  Boston  to  Concord  19 
April  1775,  met  the  minute  men  at  Lexington, 
ordered  them  to  disperse,  and  took  part  in  the 
resulting  battle,  which  is  commonly  believed  to 
have  been  begun  by  his  orders  to  fire,  (bough 
* '  1  story  was  that  the  minute  men  hred 


the  breastworks  and  was  mortally  wounded  t^ 
a  negro  as  be  was  CTyinft  "Now  for  the  gtory 
of  the  marines,^ 

PITCAIRN,  Pa.,  borourfi  in  AUegheny 
County  on  the  Pennsylvania  Railroad,  15  miles 
east  of  Pittsburgh.  It  is  a  thriving  industrial 
centre,  with  extensive  railroad  shops  and  yards, 
foundries,  machine  shops  and  electrical-supply 
works.  Coal-mining  is  also  an  important  in- 
dustry and  gives  employment  to  many.  The 
borough  owns  the  electrjc-ligfating  plant.  Pop. 
4,975. 

PITCAIRN  ISLAND,  a  British  posses- 
sion in  the  Polynesian  Islands,  belon^ng  to  the 
Low  Archipelago,  in  lat.  25°  5'  S.;  long.  130° 
5'  W.,  about  two  miles  long  and  one  mile 
wide.  Its  coast  is  almost  perpendicular  and  is 
fringed  with  rocks  and  reefs,  makingit  impossi- 
ble to  land  except  at  a  few  points.  The  interest 
which  attaches  to  this  island  is  derived  from 
its  history;  it  was  discovered  by  Carteret  in 
1767  but  was  uninhabited  till  1790,  when  nine 
British  sailors,  mutineers  of  the  British  ship 
Bounty,  together  with  18  natives  of  Tahiti,  6 
men  and  12  women,  landed  on  this  island. 
Their  lubsequent  contentions  resulted  in  murders 
and  various  crimes.  After  10  years  John 
Adams  (q.v.)  and  a  few  survivors  were  left 
His  reform  and  his  manner  of  teaching  and 
supervising  the  little  colony  led  to  a  complete 
change.  They  became  peaceable,  moral  and 
industrious.  He  bad  saved  a  Bible  from  the 
ship  and  ruled  his  little  kingdom  with  wisdom 
ana  justice.  An  American  sealing  ship  visited 
Pilcaim  in  1808  and  H.  M.  S.  Britain  in  1815. 
The  British  Crown  took  formal  possession  in 
1839.  In  1856  the  community  (194  in  number) 
was  removed  to  Norfolk  Island,  Pitcairn  hav- 
ing become  too  smaH  for  their  comfortable 
subsistence.  Some  of  the  number,  about  40, 
returned  to  Pitcairn.  In  1911  there  were  on 
the  island  145  persons  (40  adult  males,  45  adult 
females,  43  diildren  aged  6  to  16,  and  17 
infants  under  6).  In  relisioa  the  islanders  are 
Seventh  Day  Adventisls.  A  recent  colonial 
office  report  describes  the  people  as  having 
degenerated  from  their  former  manner  of 
living.  The  products  of  the  island  are  sweet 
potatoes,  beans,  sugarcane,  yams,  taro,  melons, 
orangee,  bananas,  pineapples  and  arrowroot. 
Excellent  coffee  also  grows.  There  are  on  the 
island  about  200  wild  goats  and  a  small  slock 
of  chickens.  The  local  government  is  adminis- 
tered by  a  council  of  seven  members,  with  a 
president,  who  acts  also  as  chief  ma^strate. 


and  a  vice-preBident,  who  i«  also  TOTcnuocnt 
secretary,  subject  to  the  control  of  the  high 
commissioner  for  the  western  Pacific.  See 
Hugh,  Wiluam. 

.  PITCH,  a  Aick,  sticky,  dailc,  resinous  sub- 
stance with  brilliant  lustre,  obtained  from  the 
various  kinds  of  tar  produced  in  the  destructive 
disliHalion  of  wood,  coal,  etc.  Pilch  is  exten- 
sively used  in  ship-building,  etc.,  for  dosing  up 
seams,  also  for  keeping  wood  from  speedy 
decay,  or  iron  railii^s  from  rusting  when 
exposed  to  the  weather.  Natural  pitch,  as  that 
found  in  the  noted  pitdi  lake  in  Trinidad,  it 
formed  of  the  dried  flow  of  petroleum.  The 
residue  of  petroleum  in  refining  also  yields 
tar,  and  in  ^s  making  tar  is  fonned  as  a  bjr- 
product.  Pud)  and  tar  are  ciiemically  the 
saroe,  but  the  term  [Htch  is  used  mainly  for  the 
product  from  the  southern  Pines  and  natural 
deposits  in  pitch  lakes.    See  Tar. 

PITCH,  Mt  mfchanics,  inclination,  slope; 
in  architecture,  the  rise,  or  versed  sine  of  an 
arch ;   in   carpentry,   the  inclination   of  a   roof. 

The  point  or  decree  of  elevation  is  also 
termed  pitch.  Musical  sounds  give  to  die 
mind  a  feeling  of  acuteness  or  gravity  accord:- 
ing  to  the  rapidity  or  slowness  of  the  vibra- 
lions  producing  them ;  hence,  the  former  are 
called  acute  or  high,  the  latter  grave  or  low. 
See  Music. 

PITCH  AND  HITCH,  a  game  for  ten 
players,  five  on  a  side,  usually  played  indoors. 
Disks  of  galvanized  metal  are  pitched  from  a 
distance  of  ten  yards  into  a  receiver,  a  round 
rubber  dish,  having  an  opening  at  the  top  five 
indhes  in  diameter.  The  game  is  similar  to 
that  of  quoits  (q.v.),  the  courts  being  the  same. 

PITCH  tAKB.    See  Tkinidad. 

PITCH  AND  TOSS,  a  game  played  by 
throwing  up  a  coin  and  calling  heads  or  tsuls; 
hence,  to  play  pilch  and  toss  with  anything  is 
to  be  careless  or  wasteful  about  it;  to  play 
ducks  and  drakes. 

PITCHBLENDE.    See  Uraittoite. 

PITCHER,  Moll,  American  heroine.  She 
was  the  wife  of  a  soldier  in  the  Continental 
army  and  at  the  batile  of  Monmouth,  23  June 
1778,  saw  her  husband  killed  in  the  act  of 
firing  a  cannon.  She  at  once  took  his  place, 
fired  the  aVrcady  loaded  cannon,  and  fought 
throughout  the  day.  She  was  praised  by  Wash- 
ington who  commissioned  her  a  sergeant  in 
the  army. 

PITCHER,  Thomas  Gamble,  American 
soldier;  b.  Rockport,  Ind.,  23  Ocu  1824;  d. 
Fort  Bayard,  N.  Mex.,  21  Oct.  1895.  He  was 
graduated  from  West  Point  in  1845,  served 
in  ihe  Mexican  War  and  for  gallantry  at 
Contreras  and  Churubusco  was  in  1347  bre- 
vetted  1st  lieutenant.  He  served  on  the  frontier 
until  the  outbreak  of  the  Civil  War,  defended 
Harper's  Ferry  in  1862  and  later  served  in  the 
Virginia  campaign.  From  1863-65  he  was  pro- 
vost-general- marshal,  and  in  the  latter  year 
brevetled  brigadier-general  in  the  regular  army 
throughout  the  war.  He  was 
of  the  volunteer  service  in  1866 
mcd  colonel  of  the  44th  Infantry. 
In  1866-71  he  was  superintendent  at  West 
Point,  governor  of  ihe  Soldiers'  Home  near 
Washington  in  1871-77,  and  in  1880-87  superin- 
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'PITCHES,  Zina,  American  physician:  b. 
Washington  County,  N.  Y.,  1797;  A.  1872.  In 
1822  fae  was  graduated  at  Middlebury  Colleitc 
and  soon  afterward  was  appointed  assistant 
SUi^geon  in  the  army.  In  1835  ne  -was  president 
of  the  Army  Medicial  Board.  After  15  years, 
oonnection  with  the  amor  m«fical  service,  be 
rengned  and  establi^ed  a  medtca!  practice  in 
Detroit.  He  was  thrice  mayor  of  Detroit;  was 
president  of  th«  Michigan  Medical  Society  in 
18S5-56  and  of  the  American  Medical  Assoda- 
tkm  in  1856.  He  also  served  as  regent  of  the 
University  of  Detroit,  He  was  also  for  three 
years  editor  of  the  Peninsular  Medical  Jtmntal. 

PITCHER-PLANTS,  plants  whose  leaves 
resemble  pitchers.  These  pitchers,  which  are 
more  or  less  filled  with  water,  arc  thought  to 
act  as  plant-food  gatherers,  especially  of  nitrog- 
enous food,  wtiidn  they  are  believed  to  di^st 
from  the  bodies  of  entrapped  insects.  Gen- 
erally they  have  lids  whose  office  is  to  keep  out 
r»in;  honey- secreting  glands,  which  attract  in- 
sects ;  downward  pointing  hairs  or  bristles  which 
pennit  the  visitors  to  crawl  down  in  the  pitchers 
but  prevent  their  return;  ijigestive  and  even 
pepsin  or  enzyme-con laining  secretions  which 
aa  upon  the  soft  parts  of  the  insects'  bodies. 
After  the  nectar-hunting  insects  have  finally 
begun  to  decompose,  the  odor  of  decay  fre- 
quently attracts  carrion -feeding  insects  so  the 
plants  may  be  said  to  have  two  harvests. 

Mosquitoes  have  been  known  to  breed  in  file 
water  contained  in  tbe  pitdiers. 

The  {lest-known  kinds  are  tlie  species 
Nepenthes  (family  Nepentkacea,  of  which 
^nt  SO  tropicdl  snecies,  mostly  Malayan,  have 
been  described.  These  are  the  pitcher-plants 
seen  in  greenhouses,  the  pitcher  pendant  upon 
die  ends  of  rather  narrow  leaves.  Two  f^era 
of  these  plants  are  American.  The  pitcher- 
plants  or  'side-saddle  flowers'  of  die  swampa 
east  of  the  Rocky  Mountains,  especially  well- 
known  east  of  the  Mississippi  River,  be^on);  to 
the  genus  Si^racencia.  The  other  genus  has  only 
one  species  {Darlingtonia  calif omica) ,  wfiidi  Is 
foima  only  at  high  elevations  of  the  Pacific 
Coast.  Heliamphora  nvtans  is  a  unique  species 
found  in  northern  South  America,  lliese  three 
genera  constitute  the  family  Sarracentacete. 
Cepkalotus  folticviarii  is  an  Australian  plant 
with  pitchers  resembtint;  those  of  Nepenthes, 
bat  it   belongs  to  a  Afferent  family. 

PITCHSTONE,  a  glassy  volcanic  rock, 
assumed  to  resemble  hardened  pitch,  but  of 
any  color.  It  is  translucent  on  thin  eifees  and 
breaks  with  a  conchoidal  or  splintery  fracture. 
It  occurs  in  tbe  form  of  dikes  and  as  lava-tlows 
and  may  be  considered  as  a  natural  glass  formed 
by  the  rapid  cooling  of  those  lavas  of  which 
common  feldspar  (orthoclase)  forms  a  con- 
siderable part.  Sometimes  it  is  sphcrulilic,  the 
spherules,  which  are  occasionally  of  large  size, 
showing  a  fibro-radial  structure.  It  is  found 
chieSy  in  Mexico,  South  America  and  southern 

PITH,  the  cylindrical  or  angular  column  of 
cellular  tissue  at  or  near  the  centre  of  the  stem 
of  a  plant,  also  called  l4ie  medulla,  of  which  a 


papyrifera.  The  pith  is  at  first  succulent  and 
of  a  greenish  color,  afterward  it  becomes  dry, 
and  in  ntaliy  plants  its  cells  are  broken  up, 
leaving  large  cavities.  In  its  primary  state  it 
utpears  to  be  a  reservoir  of  nourishment  for 
the  embryo  planL     See  Anaiouy  of  Plants. 

PITHECANTHROPUS  ERECTUS. 
(erect  ape-man),  the  name  given  by  Dr.  Eugene 
Dubois  to  the  fossilized  remains  found  by  him 
in  Java  in  1891-92.  These  consist  of  the  upper 
part  of  a  cranium,  a  left  femur  and  two  molar 
teeth,  and  indicate  a  high  order  of  ape,  closer 
to  man  than  any  previously  noted  of  Pleistocene 
ages.  Much  doubt  and  discussion  was  aroused 
at  first  in  regard  to  it  but  the  weieht  of 
scientific  opinion  is  now  that  it  was  eiuer  an 
ape  or  a  man,  or  that  the  bones  became  mixed, 
faence  that  there  is  no  "missing  link'.  The 
animal  when  erect  must  have  stood  Syi  feet 
high,  *and  the  contents  of  the  cranium,^  says 
fieddard,  "must  have  been  1,000  cm.,  that  is  to 
say  400  cm.  more  than  the  cranial  csqiadty  of 
any  anthropoid  ape,  and  ciuite  as  great  or  a 
trifle  greater  than  the  crania!  capacity  of  some 
female  Australians  and  Vedd^s;  but  as  tiiese 
latter  are  not  five  feet  in  height,  the  ape-like 
man  had  really  a  less  capacious  cerebral  cavi^.* 
The  skull  in  form  and  capacity  stands  roughly 
midway  between  that  of  a  young  chinqiancee 
(with  no  crest),  and  that  of  the  lowest  human 
example  known  — the  man  of  Neanderthal. 
Consult  the  discoverer's  monograph,  'Pithe- 
canthropus erectus'  (Eatavia  1894,  in  Ger- 
man); reprinted  in  EnKlish  in  'Smithsonian 
Report>  for  1898;  Haeckel  and  Gadow,  'The 
Last  Link>  (1898);  and  Beddard,  'Mammalia* 
(1901). 

PITHOM.  pi'thfim,  a  town  of  northern 
Egypt,  in  the  land  of  (k>shen,  built  for  Rameses 
II  by  the  children  of  Israel  (Exod,  i,  11), 
as  a  storage  city  to  supiriy  his  Asiatic  armies. 
The  town  was  discovered  at  Tell  el  Maschulah, 
between  Ismailia  and  Tell  el  Kcbir  in  1882,  and 
its  ruins  explored  by  Dr.  Naville  (1882-83).  A 
statue  of  Rameses  11  was  unearthed  as  well  as 
of  other  monarchs  of  up  to  the  22d  dynasty  to 
the  lime  of  the  Ptolemies.  Consult  Naville, 
'The  Store-dty  of  Egypt  and  the  Route  of  the 
Exodus  >  (1888). 

PITKIN,  Timothy,  American  lawyer  and 
historian:  b.  Farmington,  Conn.,  21  Jan.  1766; 
d.  New  Haven,  Conn.,  18  Dec.  1847.  He  was 
graduated  at  Yale  in  1785;  became  a  lawyer 
and  a  leader  of  the  Connecticut  Federalists,  who 
elected  him  to  Congress  in  1805;  served  Ihere 
for  14  years;  and  was  one  of  the  earliest  politi- 
cal historians  of  the  United  Stales.  He  wrote 
'Statistical  View  of  Commerce  of  the  United 
States  of  America'  (1816),  and  'Political  and 
Gvil  History  of  the  United  States  of  America 
from  the  Year  1763  to  the  Close  of  Washing- 
ton's  Administraiion'    (1828). 

PITMAN,  Benn,  American  phonograt^er : 
b.  Trowbridge,  Wiltshire,  24  July  1822;  d,  Cin- 
cinnati, Ohio,  28  Dec.  1910.  He  was  educated 
in  the  academy  of  his  brother,  Sir  Isaac  Pit- 
man (q,v.),  and  for  10  years  engaged  in  lectur- 
ing on  and  teaching  phonography  in  England. 
In  1853  he  came  to  this  country  and  established 
the  Phonographic  Institute  at  Cincinnati,  Ohio, 
of  which  he  was  long  president.  His  latter 
teaching  differed  in   several  particnhira   from 
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that  of  his  brother.  H«  wu  military  racordet 
of  State  trials  during  the  Civil  War,  invented 
the  electro-process  of  relief  engraving,  and  in 
1873-92  was  lecturer  on  art  and  teacher  of  ar- 
tistic wood-cngravinK  in  the  Gncinnati  Art 
Academy.  Hellas  published  'Manual  of  Pbo- 
nography'  (1854);  'History  of  Shorthand' 
(1858) ;  <A  Plea  for  American  Decorative  Art> 
(1895);  'Phonographic  Dictionary>   (1899). 

PITMAN,  Sis  luac,  English  phonos^ 
rapher:  b.  Trowbridge.  Wiltshire,  4  Jan.  1813; 
d.  22  Jan.  1897.  He  was  educated  in  London  at 
the  Normal  College  of  the  British  and  Foreign 
School  Socie^j  and  in  1^2  was  appointed  mas- 
ter of  the  British  school  at  Barton- on- Humber. 
In  1837  he  published  'Stenographic  Soand- 
Hand>  which  under  the  present  title  of  phonog- 
raphy or  sfeno^phy  has  become  so  widely 
used  as  to  practically  extinguish  the  earlier  sys- 
tems. It  is  claimed  that  he  itrst  suggested  the 
postage  stamp  as  a  convenient  way  of  paying 
postage.  The  Phonograpkit  Journal,  afterward 
named  the  Phonetic  Journai,  was  established  by 
Pitman  in  18«,  and  for  a  period  of  more  than 
50  years  was  personally  edited  by  him.  He 
issued  numerous  revised  manuals  and  over  200 
works  in  his  system  of  shorthand,  consisting 
of  standard  and  general  literature,  ranging  from 
the  complete  Bible  to  the  Vicar  of  Wakefield, 
etc.  His  'Shorthand  Instructor,'  was  exten- 
sively adopted  by  commercial  and  high  schools 
and  the  Pitman  system  will  always  be  remem- 
bered as  fundamental  in  shorthand.  In  1894 
Pitman  was  knighted  hy  Queen  Victoria  for 
■his  eminent  services  to  stenography.'  He  died 
after  having  witnessed  the  introduction  of  his 
shorthand  into  every  English-speaking  country. 
For  a  description  of  his  system,  the  one  most 
generally  used  by  expert  practitioners,  Bee 
Shomtbamd.    Consult  'Life,'  by  Benn  Pitman. 

PITNEY,  Hahlon,  American  jurist :  b. 
Morristown,  N.  J,,  5  Feb.  1858.  In  1879  he  was 
graduated  at  Princeton  University  and  in  1882 
was  admitted  to  the  bar  and  practised  at  Morris- 
town.  From  1895  to  1899  Mr.  Pitney  was  a 
member  of  Congress  and  in  1899-1901  was  a 
member  of  the  senate  of  New  Jersey.  In  1901- 
08  he  was  associate  justice  of  the  Supreme 
Court;  in  1908-12  he  was  chancellor.  In  the 
latter  year  Justice  Pitn^  was  elevated  to  the 
Supreme  Court  of  the  United  States  in  succes- 
sion to  Justice  Harlan.  He  allied  hiihself  with 
the  conservative  group  of  the  Supreme  Court 

PITRI,  in  Hindu  mythology,  one  of  several 
orders  of  divine  or  spiritual  beings.  According 
to  one  of  the  Vedic  accounts  the  older  manes 
or  deceased  ancestors  of  mankind  were  pitris, 
and  a  great  deal  is  written  about  the  Lunar 
pitris.  The  tar  prajapatis  are  also  alluded  10 
as  pitris ;  they  were  creators  of  the  human  race, 
and  included  ancestors  of  demons.  For  a  full 
understanding  of  the  term  consult  Besant,  A., 
'Ancient  Wisdom'  (1892);  SinneCt,  'Esoteric 
Buddhism'    (1883). 

PITT,  William.  English  Parliamentary  ora- 
tor and  statesman ;  b.  Hayes,  near  Bromley, 
Kent,  28  May  17S9 ;  d.  Putney,  23  Jan.  1806.  He 
was  the  son  of  the  Earl  of  Chatham  (q.v.).  In 
1773  he  entered  Pembroke  Hall,  CambridRC. 
where  his  knowledge  of  mathematics  and  the 
classics  seems  to  have  astonished  ripe  scholars. 
His  acquaintance  with  modern  literature  was 


slight.  Of  living  languages  betides  his  own 
he  was  almost  entirely  ignorant ;  an  imperfect 
knowledge  of  French  was  all  be  pp^sBssed.  His 
whole  education  was  directed  to  the  end  of 
making  him  a  great  Parliamentary  orator.  In 
1778  he  entered  Lincoln's  Inn,  and  in  1780  was 
called  to  the  bar.  He  attended  the  western  cir- 
cuit once  and  was  introduced  into  Parliament 
by  Sir  James  Lowther,  as  representative  for  bis 
borough  of  Appleby.  His  maideij  speech  was 
delivered  in  support  of  Burke's  iinanual  reform 
bill.  On  the  uilure  of  Fox's  India  bill,  which 
produced  his  dismissal  of  the  North  and  Fox 
coalition  ministry,  Pitt,  although  at  that  time 
only  in  his  24th  year,  assumed  the  station  oi 
Prime  Minister  by  accepting  the  posts  of  First 
l-ord  of  the  Treasury  and  Chancellor  oi  the 
Exchetiuer.    Although  strongly  supp'orted  by  the 


having  at  last  obtained  a  majority,  he  fixed  the 
day  (24  March  1784)  on  which  the  king  dis- 
solved Parliament 

At  the  general  election  which  followed  the 
voice  of  the  nation  appeared  decidedly  in  his 
favor,  and  some  of  the  strongest  interests  in  the 
country  were  defeated,  Pitt  himself  being  re- 
turned by  the  University  of  Cambridge.  His 
first  measure  was  the  passing  of  his  India  bill, 
establishing  the  board  of  control,  followed  by 
much  of  that  fiscal  and  financial  regulation  that 
gave  so  much  iciat  to  the  early  period  of  his 
adtninistration.  The  establishment  of  the  de- 
lusive scheme  of  a  sinking  fund  followed  in 
1786.  In  178S  Pitt  resisted  the  doctrine  of  the 
opposition  that  the  regency,  during  the  king's 
indisposition,  devolved  upon  the  Prince  of 
Wales  by  right.  The  minister  maintained  that 
it  lay  in  the  two  remaining  branches  of  the 
legislature  to  fill  up  the  oiiice,  but  that  the 
prince  could  not  be  passed  over  in  nominating 
to  this  post.  By  the  adoption  of  this  principle 
he  was  enabled  to  pass  a  bill  restricting  the  re- 

Sent's  power,  which  the  king's  recovery  ren- 
ered  unnecessary.  The  French  Revolution 
now  broke  out,  and  in  1793  war  arose  between 
Great  Britain  and  France.  Great  Britain  was 
successful  by  sea,  but  during  the  life  of  Pitt 
the  conflict  on  the  Continent  was  in  favor  of 
France.  In  1800  the  Irish  uniou  was  accom- 
plished. In  1801  the  opposition  of  the  king 
to  all  further  concessions  to  the  Irish  Catholics 
caused  Pitt  to  resign  his  post.  The  Peace  of 
Amiens  succeeded ;  and  the  Addington  admin- 
which  concluded  it,  Pitt  supported  for 
and  then  joined  the  opposition.  The 
lister,  who  had  renewed  the  war,  unable 
to  maintain  his  ground,  resigned ;  and  in  1804 
Pitt  resumed  his  post  at  the  Treasury.  Returning 
to  power  as  a  war  minister,  he  exerted  all  his 
energy  to  render  the  contest  successful^  and 
found  means  to  engage  the  two  great  military 
powers  of  Russia  and  Austria  as  well  as  Sweden 
in  a  new  coalition,  which  was  dissolved  by  the 
battle  of  Ausierliti.  Pitt,  whose  state  of  health 
was  previously  declining,  was  sensibly  affected 
hy  this  event,  as  he  was  also  by  the  Parliamentary 
attack  upon  his  Old  associate.  Lord  Melville  (see 
DuHSAs),  not  wholly  parried  either  by  mir^S- 
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terial  influence  or  the  merits  of  ttie  case.  Pitt 
has  been  much  criticised  as  a  war  minister,  but 
with  ereat  evident  injasticc.  He  wisely  saw 
that  tne  war  on  England's  part  must  be  naval. 
He  formed  coalitions  with  Continental  powers 
that  were  to  act  on  land.  He  met  the  demands 
of  these  powers  by  targe  subsidies.  If  the  coa- 
litions failed,  as  they  did  fail,  Pitt  was  not 
responsible  for  the  self-seeldnK  of  his  Conti- 
nental allies.  In  peace  he  sought  Parliamentarv 
re  Form.  streng;fliened  the  natiwial  credit,  estab- 
lished an  improved  financial  system  and  fol- 
lowed a  successful  commercial  policy.  He  was 
altogether  above  the  meanness  of  avarice,  his 
personal  disinterestedness  being  extreme.  His 
eloquence,  if  not  more  elevated  or  profonndj 
was,  upon  the  whole,  more  correct  than  that  ot 
any  other  orator  of  his  lime,  and  his  ]angu»e 
was  remarkaMy  copious  and  well  arranged.  On 
the  whole  Pitt  was  a  .minister  of  commanding 
iwwers.  A  public  funeral  was  decreed  by  Par- 
liament and  a  Rrant  of  ^40,000  lo  pay  his  debts. 
Consult  Lord  Stanhope's  'Life  of  Pitt'  (2d. 
ed.,  1862):  Sergeant,  'William  Pitt>  (1882); 
Walford,  'William  Pitt:  a  Biography)  (1890); 
Rosebery,  'William  Pitt'  (in  <Twelve  English 
Statesmen,'   1891). 


PITT,  DiMmond.    See  Diamonds. 

PITT,  Fort.    See  Pittsburch. 

PITTACUS,  one  of  the  seven  Grecian 
sages:  b.  about  6S0  b.c,  d.  569.  He  assisted 
in  the  overthrow  of  the  tyrant  Mcianchrus,  led 
the  Mytikne  forces  against  the  Athenians  in  a 
contest  for  Troad  coast  territory,  slaying  Phryno 
in  single  combat  He  was  raised  to  the  dictator- 
ship, and  ruled  successfully  for  10  years.  He 
wrote  poems  and  originated  the  truism,  'It  is 
hard  lo  be  good.' 

PITT!  (pit'te)  PALACE,  a  celebrated 
Flonntine  palace,  the  second  in  size  in  the 
world.    See  Florbnce. 

PITTMAN,  Key,  American  legislator:  b. 
Vicksburg,  Miss.,  19  Sept.  1872.  He  was  edu- 
cated by  private  tutors  and  at  Soulhweatem 
Presbyterian  University,  Clarksvtlle,  Tenn.  In 
1892  he  established  a  law  practice  at  Seattle, 
Wash.;  joined  the  movement  to  the  Klondike 
in  1897;  worked  as  a  common  miner  for  two 
years  and  served  as  counsel  for  Anstralians 
who  attacked  the  corruption  of  government 
oRicials  at  Dawson.  He  went  to  Nome  in  1899 
and  participated  in  the  organiiation  of  a  "con- 
sent" form  of  government,  became  first  district 
attorney  there,  and  was  one  of  the  leading 
counsel  for  miners  in  their  fi^t  against  a  con- 
spiracy to  rob  them  of  their  mines  m  1901.  He 
removed  to  Tonopah,  Nev.,  in  1902  and  ac- 
quired a  large  minmg  and  corporation  practice. 
In  November  1912  Mr.  Pittman  was  elected 
United  States  senator  by  popular  vote,  subse- 
qnentljr  confirmed  by  the  legislature,  for  the 
uncx)nred  term  (ending  4  March  1917)  of  G. 
S,  Nucon,  deceased.  He  was  re-elected  for  the 
term  1917-23. 

PITTSBURG,  Kan,,  city  in  Crawford 
Counhr,  on  the  Saint  Louis  and  San  Francisco, 
the  Kansas  City  Southern,  the  Atchison,  To- 


peka  and  Sanle  Fe  and  the  Missouri  Pacific 
railroads,  about  125  miles  south  of  Kansas  City. 
It  was  settled  in  1876  by  colonies  from  the  East- 
ern and  Southern  States;  incorporated  as  a  city 
of  the  third  class  the  same  year,  a  city  of  the 
second  class  in  1880,  and  first  class  city  9  Nov. 
1906.  It  is  in  a  productive  agricultural  region, 
and  has  considerable  manufacturing  interests. 
The  chief  manufacturing  establishments  are  the 
Kansas  City  Southern  shops,  foundry  and  ma- 
chine shops,  one  brick  plant,  packing-house, 
planing  mill,  artificial  ice  j>lants,  electric- power 
plant  tile  works,  three  rmc  smelters,  flouring 
mill,  elevator,  hat  factory,  candy  factory,  knife 
factory  and  boiler  works.  About  2,000  men  are 
employed  in  industries  in  the  city,  and  about 
600  men,  who  live  in  the  city,  are  employed  in 
the  coal  mines  in  vicinity.  There  is  a  large 
trade  in  manufactured  goods,  coat  and  farm 
products ;  coal  is  king.  The  educational  insti- 
tutions are  the  State  Manual  Training  Normal 
School,  a  high  school,  five  ward  schools,  one 
parish  school  and  a  public  library.  There  are  13 
churches,  and  five  banks,  one  denominational 
hospital,  also  a  Y.M.C.A.  The  banks  have  a 
combined  capital  of  $500,000  and  deposits  $3,- 
500,000.  The  ffovenment  is  commission  form 
with  five  commissioners  elected  by  the  city  for 
a  period  of  two  years.    Pop.  19.100. 

PITTSBURGH,  Pa,  (incorrectly  spelled 
'Pittsburg,'  Piilsburgh  being  the  true  name  of 
the  city,  orieinally  given  to  it,  used  on  its  great 
sea!  from  the  date  of  its  incorporation  and 
legalized  by  joint  resolution  of  Congress),  the 
metropolis  ot  the  Ohio  Valley  and  county^seat 
of  Allegheny  County,  Pa.,  is  located  at  the  junc- 
tion of  the  Monongahela  and  Allegheny  nvers, 
which  here  unite  to  form  the  Ohio  in  lat.  40 
SO*  N.,  long.  80°  W.  (Greenwich).  The  three 
rivers  flow  through  deep  valleys  of  erosion, 
which  have  been  excavated  by  them  and  the 
high  lands  on  their  sides  are  broken  into  a 
great  number  of  hitls,  separated  by  deep  ravines, 
also  caused  by  erosion  in  past  ages.  In  its 
topography  the  city  presents  a  marked  con- 
trast to  many  other  cities,  which  are  built  upon 
comparatively  level  ground.  Rome  had  her 
•Seven  Hills* ;  it  is  no  exaggeration  to  say  that 
Pittsburgh  has  her  'Seventy  Hills."  The  most 
important  of  these  eminences  in  the  area  be- 
tween the  Allegheny  and  the  Monongahela  are 
Grant's  Hill  upon  the  summit  of  which  are 
located  the  Allegheny  courthouse,  the  city  and 
county  building,  and  some  of  the  great  ofRce 
buildings   which   have    been    erectea   in    recent 

Bars;  Boyd's  Hill  topped  by  the  buildings  of 
uqucsne  University;  Herron  Hill,  upon  the 
summit  of  which  is  one  of  the  great  reservoirs 
and  upon  the  southern  face  of  nmich  are  the  new 
buildings  of  the  University  of  Pittsburgh; 
Squirrel  Hill,  an  irregular  uplift,  rising  500  feet 
above  the  level  of  the  rivers  and  upon  which  arc 
built  some  of  the  more  beautiful  residences 
of    the  ci        "  

Monongahela  River,  and  the  equally  lofty  eleva* 
tions  along  the  Allegheny  River,  upon  the  sum- 
rait  of  one  of  which  is  Highland  Park,  lies  the 
East'Liberty  Valley,  densely  populated  contain- 
ing many  palatial  residences  and  near  the  East 
Liberty  station  of  the  Pennsylvania  Railroad, 
rapidly  developing  into  an  important  bu'^iticss 
centre,  beginning  to  be  invaded  by  •sky-3erapers,» 
laa  1 
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which  are  so  characteristic  of  the  older  part  of 
the  dly.  The  "North  Side'  of  Pittsburgh, 
formerly  the  city  of  Allegheny,  occupies  a  com- 
paratively level  tract  along  the  Allegheny  and 
the  Ohio  rivers,  broken  nearly  opposite  "The 
Point,"  where  die  rivers  unite,  by  Monument 
Hill,  so  called  because  it  is  surmounted  by  the 
Soldiers'  Monument  erected  at  the  close  of  the 
Civil  War,  This  low-level  area,  upon  which 
the  city  of  Allegheny  had  ils  beginning,  is 
flanked  to  the  west  of  the  Allegheny  and  to  the 
north  of  the  Ohio  by  lofty  heights,  rising  from 
500  to  750  feet  above  the  level  of  the  rivers, 
up  the  sides  and  over  the  tops  of  which  the 
city  has  crawled.  On  these  breeiy  hili-tops  are 
some  of  the  most  bea.utiful  residential  neighbor- 
hoods, and  here  is  Riverview  Parle  near  the 
entrance  of  which  stands  the  Allegheny  As- 
tronomical Observatory.  Immediately  over- 
looking the  old  city  and  rising  hundreds  of  feet 
above  it  is  Mount  Washington,  from  which  on 
a  clear  day  there  is  a  fine  panoramic  view  of 
the  greater  part  of  the  older  portions  of  the 
city.  The  wall  of  the  canyon  of  the  Monon- 
gahela  recedes  sufficiently  from  the  river  to 
allow  of  the  location  upon  level  ground  of 
that  part  of  the  city  which  once  was  'The 
Borough  of  Birmingham,*  but  which  is  to-day 
commonly  known  as  "The  South  Side.'  Back 
of  this  level  ground  rise  a  number  of  high,  flat- 
topped  hills,  rapidly  becoming  densely  popu- 
lated and  in  common  parlance  known  as  'The 
South  Hills  District."  This  territory  is  reached 
by  rising  tunnels,  inclined  planes,  and  by  elec- 
trical tramways,  which  wind  up  with  many 
devious  turns  through  the  ravines  to  the  level 


Over  30  boroughs  and  townships  have  al- 
ready been  absorbed  into  the  city,  and  the  names 
of  ihcse  still  in  many  cases  cling  to  them. 
When  a  Pittsburgher  speaks  of  going  'into  the 
City,*  he  means  that  he  is  goin^  to  that  part 
of  the  great  municipality  forming  the  small 
triangle  "at  the  Point,"  where  the  city  had  its 
beginning.  The  area  outside  of  this  is  cut  up 
into  a  multitude  of  districts,  which  still  bear 
old  names  — Soho,  Oakland,  Bellefield,  Shady- 
side,  East  Liberty,  Brushton,  Lawrencevitle, 
Manchester,  Birmingham,  Knoxville,  etc.  The 
stranger,  visiting  the  place,  unless  he  take  pains 
to  inform  himseif,  is  apt  to  be  bewildered  by 
these  names,  which  are  in  common  use,  and 
will  be  as  much  puzzled  as  a  visitor  to  London 
or  Boston,  cities  also  formed  by  a  process  of 
gradual  ab sorption. 

Area  and  Population. —  At  the  time  of  its 
first  incorporation  the  city  was  confined  to  the 
small  triangle  at  the  confluence  of  the  Mononga- 
hela  and  Allegheny  rivers,  bounded  on  the  east 
by  Grant's  Hill,  so  named  after  Major  Grant 
of  Forbes'  army,  who  was  defeated  and  lost 
his  life  in  an  encounter  with  the  French,  a 
few  days  before  the  cajiture  of  the  spot  by 
Forbes.  The  area  of  this  site  was  only  320 
acres,  or  less  than  half  of  a  square  mile.  In 
1909,  at  the  time  of  the  absorption  of  Beech- 
view  Borough,  the  latest  addition  lo  the  city, 
its  territory  had  expanded  to  26,465  acres,  or 
41.35  square  miles.  The  greatest  tetrilorial  ad- 
dition occurred  on  30  June  1868,  when  six  adja- 
cent townships  were  annexed,  they  having  an 
area  of  13,568  acres.  The  greatest  single  in- 
crement in  the  population  was  made  when,  on 


7  Dec.  1907,  the  city  of  Allegheny,  having  more 
than  150,000  inhabitants,  was  merged  into  the 
city  of  Pittsburgh.  The  population  ascertained 
by  the  United  States  census  of  1910  was  533.- 
905;  an  estimate  made  by  the  Bureau  of  the 
United  Slates  census  in  July  1918  gave  a  popula- 
tion of  596,303.  This  is,  however,  very  far  from 
truly  representing  the  urban  population  found  in 
the  locality  known  as  Pittsburgh.  The  dtv  is 
growing  and  expanding  on  all  sides  beyond  its 
comieratively  narrow  municipal  limits  and  in 
the  immediate  suburbs  there  are  almost  as 
many  people  as  within  its  legally  defined  bound- 
aries. Within  a  radius  of  10  miles  of  the 
tower  of  the  Pittsburgh  courthouse  there  are 
over  a  million  of  people  and  as  a  'Metropoli- 
tan Centre,"  according  lo  the  last  United 
States  census.  Pittsburgh  holds  the  fifth  place 
in  the  United  States,  being  outranked  by  only 
New  York,  Chicago,  Philadelphia  and  Boston, 
in  the  order  given.  As  in  all  of  the  larger  in- 
dustrial centres  of  North  America,  the  popula- 
tion of  Pittsburgh  contains  a  very  large  per- 
centage of  the  forei^-bom,  attracted  to  the 
spot  by  the  opportumty  to  find  remunerative 
employment  There  are  many  Hungarians, 
Poles,  Slovaks,  and  Ruthenians  in  Pittsburg, 
and  these  are  even  exceeded  in  number  by  tne 
Italians  and  Germans.  There  are  in  the  neigh- 
borhood of  10,000  Greeks  in  the  city  and  a  con- 
siderable number  of  Belgians.  The  foreign 
element  is  largely  drawn  from  those  regions 
of  the  Old  World  in  which  mining  and  glass- 
working  orevaiL  Since  1914  there  has  been  a 
large  innux  of  negroes  from  the  Southern 
States. 

Tranaiiartation  FacilitieB.—  The  three 
rivers  which  traverse  the  city  are  important 
waterways  and  provide  within  the  limits  of  the 
city  proper  a  water- frontage  of  more  than  40 
miles.  The  Monongahela  by  the  construction 
of  dams  and  locks  has  been  made  navigable 
for  a  distance  of  more  than  100  miles  to 
the  south  and  access  is  thus  gained  to  the  im- 
mense coal-fields  of  the  northern  part  of  West 
Virginia.  The  Allegheny  is  being  canalized 
in  we  same  way  and  thus  the  oil-  and  coal- 
fields of  the  upper  counties  of  western  Pennsyl- 
vania are  being  reached.  By  the  Ohio  the  door 
is  opened  to  thousands  of  miles  of  navigable 
water  in  the  west  and  the  south  and  access  is 
had  to  tfie  Gulf  of  Mexico  and  the  oceans  of 
the  world.  There  is  a  large  river  traflic  be- 
tween Pittsburgh,  Cincinnau,  Saint  Louis  and 
New  Orleans.  In  the  early  years  of  the  last 
century,  Pittsburgh  was  an  important  ship- 
building centre  and  before  the  days  of  such 
gigantic  craft,  as  now  sail  the  seas,  many 
wooden  ships,  which  in  those  days  were  es- 
teemed of  large  size,  were  built  in  Pillsburgh 
and,  passing  down  to  the  Gulf,  entered  into 
maritime  commerce.  At  so  late  a  period  as  that 
of  the  Civil  War.  smaller  vesstjs  were  con- 
structed here  and  a  number  of  the  early  'Mon- 
itors,* among  them  the  itianlonomah  and  sister 
ships,  were  launched  from  Fittsbui^  ways. 
Even  now  the  building  of  stern-wheel  river- 
boats  and  marine  engines  is  an  important  in- 
dustry and  craft  of  this  description  built  and 
engined  in  Pittsburgh  are  being  constructed 
for  use  upon  the  rivers  of  both  Americas, 
upon  the  Volga,  the  Danube,  the  Yangtse,  and 
the  Kongo.    In  quite  recent  years  the  construe- 
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doa  of  steel  barges  for  the  transportation  of 
coaj  has  become  an  industry  of  magnitude. 
The  harbor  of  Pittsburgh  by  the  erection  of 
tbe  Davis  Island  Dam  on  the  Ohio  River  has 
been  made  navigable  tfaroughoul  the  year  and 
here  assemble  die  great  "coal-tows,*  which  at 
times  of  flood  descend  the  Ohio  to  the  Missis- 
sippi  and.  go  south  to  the  Gulf.  The  word 
'low*  as  applied  to  these  assemblages  of  hu^e 
coal-laden  barges  is  a  misnomer,  though  in 
constant  use.  Tbe  barges  are  assembled  in 
front  of  the  propelling  craft,  a  stem-wheel 
Gleamboa^  and  are  pushed  rather  than  'towed* 
along  their  course. 

The  facilities  for  transportation  by  water 
have  been  during  tbe  past  70  years  enormously 
supplemented  by  the  construction  of  railways. 
At  the  present  time  there  are  14  different  steam- 
railways  entering  the  city,  connecting  with  all 
tbe  railway  systems  of  the  country.  The  loca- 
tion of  Pittsburgh  as  a  point  for  the  assem- 
blage and  distributioD  of  merchaniHse  is  thus 
very  favorable  and  the  city  is  within  one  night's 
ride  of  half  the  population  of  the  United  States 
at  the  present  lime.  Its  central  posidon  is 
ibown  by  tbe  following  scale  of  distances:  to 
Wheeling  67  miles;  to  Cleveland  150  miles;  to 
Buffalo  270  miles;  to  Washington  290  miles; 
to  Baltimore  334  miles;  to  Philadelphia  340 
miles;  to  New  York  431  miles;  to  Giicago 
468  miles.  By  express  trains  the  most  distant 
of  these  points  is  reached  in  less  than  12  hours. 

Travel  within  the  dty  and  the  adjacent  sub- 
urbs is  facilitated  by  lines  of  electnc  railways 
radiadng  in  every  cfirection  and  extending  far 
through  western  Pennsylvania,  West  Virginia 
and  eastern  Ohio.  There  are  in  the  city  772 
miles  of  streets  and  boulevards  and  335  miles 
of  ways  and  alleys  under  20  feet  in  widdi,  or  a 
total  of  1,107  miles  of  jhoroughfares.  The 
boulevards  are  kept  free  from  rails  and  are 
the  main  arteries  of  communicadon  by  automo- 
bile. Owing  to  the  peculiar  topography,  Pitts- 
burgh has  probably  more  bridges  and  viaducts 
than  any  other  dty  in  the  world.  There  are 
114  bridges  and  viaducts  within  the  dty  proper, 
not  counting  railway  bridges,  of  which  there  are 
seven.  Abnost  every  style  of  construction 
known  to  the  engineering  profession  is  repre- 
sented bv  them.  The  filoomfield  bridge,  con- 
necting the  Herron  Hill  district  with  the  Bloom- 
held  district,  spans  a  deep  valley  and  has  a 
length  of  4,962  feet,  6  inches.  The  Manchester 
bridge,  spanning  the  Allegheny  at  its  confluence 
with  the  Ohio,  has  a  length  of  3,257  feet.  The 
Larimer  Avenue  viaduct  at  the  time  it  was 
built  was  the  longest  single  arch  of  reinforced 
concrete  in  the  world,  having  a  span  of  312 
feet,  at  its  centre  125  feet  above  the  bottom  of 
the  ravine  which  it  crosses.  Since  it  was  built 
one  or  two  others  of  latter  span  have  been  con- 
structed, one  of  these  in  Australia.  One  of 
the  interesting  : 


ain  parts  of  the  dty  whi<^  exdtes  the  c 
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mmiber  of  these,  which  enable  a  quick  ascent 
to  be  made  from  lower  to  higher  levels,  with- 
out long  detours.  One  of  the  best  known  of  these 
is  the  Mount  Wa^ngton  IncUne,  opposite  the 
Pittsburgh  and  Lake  Erie  Railroad  station,  by 
which  in  a  minute  the  passenger  is  lifted  400 
feel  above  the  level  of  the  old  dty  and  finds 


i  are  the  inclined  PJanes,  built      aluminui 


looking  down  upon  die  steeples  and  "sky-scrap- 
ers'  far  below. 

The  tonnage  of  Pittsburgh,  owing  to  the 
character  of  the  commodities  in  which  it  deals, 
is  very  targe  and  exceeds  that  of  any  other  dty 
in  the  world.  Coal,  ores,  iron,  steel  and  other 
heavy  arueles  constitute  much  of  what  the  dty 
recdveg  and  sends  out.  At  the  present  time 
the  tonnage  handled  by  rail  and  water  exceeds 
175,000,000  tons  annually,  twice  diat  of  New 
York,  London,  Liverpool  and  Marseilles  com- 
bined, the  aggregate  of  these  in  1917  having 
been  84,376,000  tons.  The  rail  traffic  is  repre- 
sented by  nearly  1,000  passenger  and  freight 
trains  daily  arriving  or  depardng. 

Hftnufactnres  and  Hiiiins.— Pittsbui^  is 
located  at  the  heart  of  the  largest  and  most 
producdve  coal-field  on  the  continent.  Until 
the  recent  discoveries  in  the  Southwest  antl 
Mexico,  Pittsburgh  was  the  centre  of  the  most 
productive  oil-fields  in  North  America,  which 
still  have  a  great  production.  She  has  at  hand 
one  of  tbe  most  extensive  and  richest  fields  of 
natural  gas  in  the  world.  Pittsburgh  annually 
uses  in  her  grates  and  furnaces  over  100  bilUons 
of  cubic  feet  of  natural  gas,  piped  in  the  city 
through  nearly  6,000  miles  of  gas-pipes,  which 
reach  out  in  every  direction  through  western 
Pennsylvania  and  into  West  Virginia.  The 
abundance  of  cheap  fuel  at  her  command  has 
made  the  city  the  natural  centre  of  all  those  in- 
dustries which  depend  upon  fire  for  their  suc- 
cessful prosecution.  She  is  the  hearth  of  the 
nadon,  at  which  the  spirit  of  Tubal  Cain  min- 
isters to  the  wants  of  man.  She  used  to  be 
called  "The  Iron  City,»  to-day  she  is  called 
"The  City  of  Steel."  The  Pittsburgh  district 
annually  produces  more  than  one-half  of  all  the 
coke  manufactured  in  the  United  States  and  lO 
per  cent  of  all  the  bituminous  coal  mined  in 
the  world.  Three-tenths  of  all  the  pig  iron 
produced  in  the  western  hemisphere  is  made 
in  Pittsburgh  and  four-tenths  of  all  the  steel; 
and  the  combined  production  of  these  commodi- 
ties  considerably  exceeds  in  the  Pittsburgh  dis- 
trict alone  the  entire  output  of  iron  and  steel 
annually  produced  in  Great  Britain  and  her 
colonies.  Pittsburgh  makes  more  steel  rails, 
more  plates  for  the  hulls,  boilers,  and  armament 
of  ships,  more  pressed  steel  cars  and  coachot 
than  any  other  dty  in  the  world.  During  the 
World  War  the  capadty  of  her  mills  and  fur- 
naces was  taxed  to  supply  the  needs  of  the 
Allies  and  later  of  the  govenmient  of  the  United 
States,  and  it  is  said  upon  excellent  authority 


and  largely  in  the  finished  shape  from  the 
Pittsburgh  district  Before  the  output  of  the 
great  steel-maldng  establishments  of  Pittsburgh, 
that  of  the  Krupp  works  at  Essen  in  its  palmi- 
est days  sinks  into  relative  insignificance. 
Pittsburgh  is  the  seat  of  the  manufacture  of 
minum  in  America  and  the  industry  was 
originally  developed  here,  the  process  being  the 
result  of  experimental  work  hy  Pittsburgh  men, 
followed  by  the  application  of  their  cfEorts  and 
capital.  Bronze,  brassware,  copper  in  varions 
shapes,  tin-plate  and  white  lead  are  extensively 
manufactured.  In  short  all  tbe  industries  in 
which  the  metals  play  a  part  are  developed  in 
this  great  metallurgical  centre,  more  especially 
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so  far  as  the  production  of  raw  maierials  is 
concerned,  although  finished  product  is  pro~ 
duced  in  vast  quantities.  Recent  statistics  show 
that  Pittsburgh  supplies  with  their  raw  matErial 
certain  great  industries  in  the  United  Stales 
in  the  following  proportions :  manufacture  of 
automobiles,  46  per  cent;  hardware,  4S  per  cent; 
agricultural  implements,  44  per  cent ;  machinery, 
37  per  cent. 

The  making"  of  structural  steel  shapes  em- 
ployed in  the  building  of  edifices  had  its  be- 
ginning here  and  it  is  said  that  the  plans  and 
specifications  for  a  majority  of  the  "sky-scrap- 
ers»  built  in  the  great  cities  of  America  are 
to  be  found  in  the  archives  of  the  sieel-mills  of 
Pittsburgh. 

Pittsburgh  leads  the  world  to-day  in  the 
production  of  plate  glass,  window-glass,  pressed 
table-ware,  bottle- ware  and  lamp  chimneys. 
The  liner  manufactures  in  glass  are  also  well 
represented  by  establishments  which  make  dif- 
fracting prisms  used  in  lighthouses,  lenses  for 
opei^-gl asses,  telescopes,  range-finders  and  mi- 
croscopes. The  optical  establishment  of  Dr. 
J.  A.  Brashear  has  a  world-wide  reputation  for 
the  excellence  of  the  lenses  turned  out.  The 
output  of  the  Pittsburgh  Plate  Glass  Company 
in  I9IS  was  31,600,000  square  feet  and  the  total 
production  of  plate  glass  in  the  district  in  1918 
was  nearly  60,000,000  square  feet,  which  if  made 
into  one  sheet  would  cover  an  area  of  ),377 
acres,  or  make  a  pane  of  plate  glass  three  miles 
high  by  one  mile  wide  and  the  ordinary  win- 
dow-glass made  here  would,  if  in  one  piece,  be 
a  pane  nearly  three  times  as  large.  The  largest 
manufactory  of  corks  in  the  world  (corks  are 
the  corollary  of  bottles)  is  lorated  here  and 
not  only  makes  stoppers  for  phials  and  bottles, 
but  everything  which  can  be  made  from  cork, 
including  life-preservers  and  linoleum.  En- 
ameled ware  is  extensively  manufactured  and 
the  Standard  Sanitary  Manufacturing  Company 
it  famous  for  its  beautifully  perfect  wares.  Its 
trade  with  South  America  has  attained  very 
large  proportions  and  it  exports  its  products 
to  every  quarter  of  the  globe.  In  recent  years 
a  great  development  has  taken  place  in  the 
chemical  industries,  especially  those  which  are 
connected  with  the  by-products  of  the  coke  in- 
dustry. The  manufacture  of  coal-tar,  ammonia 
ftnd  various  derivatives  of  coal-lar  has  assumed 
large  proportions.  During  the  European  War, 
Pittsburgh  produced  an  immense  quantity  of 
high  explosives,  which  her  position  fitted  her 
to  supply  at  low  rates  of  cost,  and  train-toads 
of  trinitrotoluol  were  continuously  shipped 
from  the  district. 

The  packing  of  meats  and  the  preserving  of 
other  food  products  is  an  extensive  business 
and  employe  a  large  amount  of  capital  and 
labor.  The  products  of  the  Heini  Company, 
which  is  known  Co  he  the  largest  establishment 
of  its  kind  in  the  world,  are  widely  distributed 
and  may  be  purchased  in  Argentina,  Anstralia 
and  at  the  Cape,  as  well  as  in  Paris,  London 
and  Tokio.  The  manufacture  of  salt  is  exten- 
sively carried  on,  the  salt  water  being  drawn 
from  artesian  wells  and  the  salt  obtained  by 
evaporation.  The  refining  of  oil  and  the  manu- 
faclnr*  of  gasoline  is  a  great  business,  and  Pitts- 
burgh was  the  original  centre  of  the  oil-refininjt 
industry,  which  has  spread  extensively  else- 
«4iere.    One  of  the  very  large  and  profitable 


undertakinga  of  Pittsburgh  is  the  manufacture 
of  fire-brick  for  the  lining  of  furnaces  and  also 
of  building-brick.  Fire-clay  and  the  sihcates 
which  are  empbyed  in  this  industry  are  found 
near  at  hand  in  abundance  and  the  Harbison 
and  Walker  Refractories  Company  is  known 
among  smelters  all  over  America  for  the  ex- 
cellence of  its  product.  The  manufactures  of 
machinery,  espedatly  electrical  macfatnery  of  all 
kinds,  has  attained  a  great  development.  The 
group  of  industries,  w&ch  perpetuate  the  name 
of  George  Westinghoost  Jr.  the  Westinghouse 
Air-Brake  Works  and  tuc  Westinghonsc  Elec- 
trical Company  are  colossal  enterprises,  the 
reputation  of  which  is  international.  Another 
notable  industry  is  the  manufacture  of  wire  in 
all  its  forms  and  its  insulation  for  electrical 
purposes.  The  American  Wire  Works  and 
Pittsburgh  Steel  Company  produce  an  enor- 
mous output  of  wire  and  without  them  the 
battles  in  the  trenches  of  Eunqie  might  have 
been  different  in  their  result  from  what  the 
event  proved.  Barbed  wire  made  in  Pittsburgh 
was  strung  all  along  the  front  in  northern 
France  and  Belgium  during  the  World  War. 
The  development  of  oil  and  of  gas  early  led 
men  in  Pittsburgh  to  undertake  the  manufac- 
ture of  pipes  and  tubing.  These  articles  may 
be  made  by  casting  or  by  forging.  Bodimethodj 
are  employed  in  the  community.  The  National 
Tube  Company,  one  of  the  integral  factors  of 
the  United  States  Steel  Corporation,  is  the 
largest  single  establishment  in  existence,  en- 
gaged in  manufacturing  welded  pipes.  A  num* 
her  of  foundries  cast  pipes  from  8  inches  to  10 
feet  in  diameter,  to  be  used  as  water-pipes  and 
mains.  Plumbers'  soppUes  bulk  large  in  the 
output  of  Pittsburgh  factories.  There  are  over 
2,500  manufacturing  concerns  in  the  Pittsburgh 
district  with  their  headfjtiarters  and  offices  io 
the  city,  with  a  capital  investment  of  nearly  a 
billion  of  dollars,  employing  a  quarter  of  a 
million  of  operatives  and  executive  agents,  with 
a  total  annual  output  exceeding  twice  the  capi- 
tal employed.  Among  the  mare  colossal  indus- 
tries located  here  are  those  which  are  associated 
with  the  names  of  Andrew  Carnegie  and  his 
partners,  whidi  constitute  the  t>adcbone  of  the 
United  States  Steel  Corporation,  the  Ameri- 
can Iron  Works,  familiarly  known  as  *Janes 
and  Laughlins,"  the  Westinjdiousc  Electric 
Company,  the  Pressed  Steel  Car  Works,  the 
Cruahle  Steel  Company  of  America,  the  Pitts- 
burgh Steel  Company,  the  McClintic  and  Mar- 
shall Construction  Company  (wMch  built  the 
lock-gales  on  the  Panama  Canal),  the  Ameri- 
can Bridge  Company,  the  Pittsburgh  and  the 
Standard  Plate  Glass  companies  (the  main 
woilcs  of  the  latter  concent  located  at  Butler, 
Pa.,  an  hour's  ride  from  Pittsburgh),  the  Na- 
tional Glass  Company,  the  American  Window 
Glass  Company,  the  Standard  Underground 
Cable  Company,  die  Harbison  and  Walker  Re- 
fractories Company,  the  National  Tube  Com- 
pany, the  Atlantic  Refining  Company.  There 
are  scores  of  other  concerns  which  might  be 
mentioned,  each  with  a  capital  running  into  the 
millions,  hut  these  are  some  of  the  largest  at 


the 


United  States  Bureau  of  Hines. — The  prio' 

cipal  experimental  station  of  the  United  States 
Bureau  of  Mines  is  located  in  Fitt^urgh  in  a 
group  of  buildings  which  have  been  erected 
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in  recent  yeais.  Htre  the  work  oi  ihe  Bureau 
is  principally  carried  od,  though  the  general 
offices  are  located  in  the  city  of  Washirnfton, 
Ai  the  National  Safety  Meet  held  in  Pittsburffh 
in  1911,  18,000  coal  miners  were  present.  The 
Bureau  has  at  Brucelon,  about  12  miles  from 
Piltsbur^h,  an  experimental  mine,  where  from 
time  to  time  explosions  are  artificially  produced 
and  rescue  araaratus  is  tested. 

Bulking  FJtciUtieB. —  For  the  prosecution  of 
the  vast  business  carried  on  in  Pittsburgh  a 
laige  capital  is  required.  At  the  close  pi  busi- 
ness on  31  Dec.  1918,  there  were  21  national 
banks,  24  State  banks  and  31  trust  companies, 
or  a  total  of  76  banking  corporations  in  the 
Clearing  House  Association  of  the  dty.  The 
accompanying  brief  table  shows  in  epitome  the 
to  these  institutions : 


KitkHia]  bull* (28,350.000 

Sun buAa. 3.472.700 

Timt  compuiet X2.ISS,W0 

NitBnd  builn tze,I74.344 

Suulaaki 8.SS2.044 

63,170,876 

Sitioiul  bulks t3Bt.ti2.3S7 

SuicbsDla.. 101, 784, 903 


739,020,969 


The  Bank  of  Pittsburgh  (N.A.)  is  the  oldest 
banking  institution  on  this  continent  west  of  the 
Allegheny  Mountains,  and  in  1910  commemo- 
rated its  centennial.  The  business  transactions 
of  ihc  city  represented  by  the  exchanges  made 
in  the  clearing-house  during  the  year  1918 
amounted  to  the  enormous  total  of  $5,76!, 511,- 
496.93.  Pittsburgh  in  the  amount  of  her  traffic 
represented  by  the  exchange  of  the  clearing- 
honse  stands  sixth  in  rank  among  the  great 
cities  of  the  country,  being  outclassed  only  by 
-^cw  York,  Chicago,  Boston,  Philadelphia  and 
Saint  Louis,  in  the  order  given,  though  it  fre- 
quently happens  that  the  exchanges  in  the  Pitts- 
burgh clearing- house  in  a  given  week  or  month 
dceed  those  of  Saint  Louis.  The  pay-rolla 
Diade  out  in  the  banking  institutions  of  the  city 
amounted  during  the  year  1918  to  the  daily 
average  of  $2,750,000,  which  was  due  to  the 
war  activities  of  the  time,  but  have  receded  in 
1919.  A  fair  average  for  the  past  five  years 
would  be  $1,960^00  per  diem;  that  is  to  say  (he 
working  population  in  the  mills  and  factories 
receives  a  total  annual  wage  of  approximately 
Si88,000fl00.  This  does  not  include  payments 
ior  clerical,  administrative  and  professional 
services,  but  represents  simply  the  return  to 
skilled  and  unskilled  laborers  employed  in 
manufacturing,  and  takes  no  account  of  purely 
commercial  or  other  business. 


a  new  and  commodious  buiiding  at  the 
comer  of  Seventh  avenue  and  Smithfield  street, 
ihe  Chamber  of  Commerce  has  a  membership 
of  6,000  representing  not  only  all  the  business 
firms  of  the  cil^,  but  numbering  in  its  ranks 
puny  puUic-spinted  professional  men,  irho  are 
interested  in   the  general  welfare   of   the  com- 


munity. The  diamber  has  a  very  complete  ot^ 
ganisaiion,  enabling  it  to  deal  with  all  manner 
of  questions  which  may  come  before  it.  and  to 
aid  strangers  and  foreigners  in  securing  such 
information  as  they  may  seek  in  reference  to 
trade  and  mantif  actures  in  the  cit^.  Il  has  taken 
a  very  active  part  in  securing  legislation  deemed 
to  be  advantageous  to  the  interests  of  the  com- 
munity and  the  nation,  and  many  beneficial  laws 
on  the  statute-books  of  city,  state  and  nation, 
found  their  first  advocates  here,  among  which 
■  may  be  mentioned  the  "Daylight  Savings  Bill." 


also  to  be  found  on  Ridge  and  li 
the  North  Side.  Sewickley  Heights  is  adorned 
with  some  of  the  most  beautiful  and  costly  resi- 
dences in  America,  surrounded  by  extensive 
grounds,  laid  out  with  great  taste.  N^t  only  are 
the  homes  of  the  wealthy  beautiful,  but  those 
also  of  persons  in  less  affluent  circumstances. 
Pittsburghers.  even  those  of  humble  means, 
avoid  life  in  closely  compacted  quarters,  and  al- 
most every  home,  even  that  of  the  common 
laborer,  has  in  front  or  rear  or  at  the  side  a 
small  amount  of  space  for  shrubbery  or  garden. 
Tliere  is  less  squalor  and  filth  per  capita  in 
Pittsburgh  than  in  any  other  great  manufac- 
turing city  in  the  world.  Intelligent  efforts  have 
been  consistently  made  for  years  by  manufac- 
turers and  the  municipal  authorities  to  combat 
crowding  into  close  and  unsanitary  quarters, 
and  any  difficulty  which  has  been  encountered  by 
tbcm  has  arisen  from  the  disclination  of  the  un- 
intelHgent  laborers  of  foreign  origin  to  adapt 
themselves  to  the  usages  of  the  country  to  which 
they  have  come.  One  of  the  most  famous  of  the 
millionaires  of  Pittsburgh  undertook  a  few 
years  ago  to  build  a  large  number  of  model 
homes  for  worldngmen  fitted  out  with  '  all 
modern  conveniences,  which  were  rented  at  low 
rates,  and  then  discovered,  to  his  disgust,  that 
the  porcelain  bathtubs  were  being  used  as  coal- 
bins  and  receptacles  for  rubbish  by  the  "op- 
nressed"  laborers  from  southern  Russia  and 
Hungan"  who  were  his  tenants,  while  the  coal- 
liins,  which  had  been  provided,  were  used  as 
sleeping  quarters.  Pittsburgh  has  few  'slums,' 
and  nothing  which  may  be  compared  with  the 
'East  Side*  of  New  York,  the  back  streets  of 
Buenos  Aires  or  the  White  Chapel  district  in 
London,  unless  it  be  the  hill  district  near  the 
centre  of  the  city  familiarly  known  as  "Haiti,* 
which  has  in  recent  years  become  thronged  with 
negroes  and  poor  Italians. 

P«rkB,— The  city  possesses  an  extensive  sys- 
tem of  26  parks,  having  an  aggregate  area  of 
1,320  acres.  Sehenley  Park,  the  gift  to  Pitts- 
burgh of  the  late  Mrs.  Mary  E.  Sehenley,  con- 
tains 422  acres ;  Highland  Park  in  the  extreme 
northeastern  section  of  the  city  has  366.6  acres; 
Riverside  Park  includes  240  acres,  and  the  Alle- 
gheny parks  in  the  heart  of  the  North  Side. 
formerly  the  Allegheny  'Commons,*  cover  88 
acres.  All  of  the  parks  have  been  carefully  im- 
proved and  planted  with  the  advice  of  the  most 
reputable  landscape  gardeners  in  America,  and 
are  a  joy  to  the  people.  Many  of  them  are 
adorned  near  their  entrance  by  beautiful  build- 
ings and  contain  groups  of  statuary.  In  High- 
land Path  whidi  oammandG  a  wide  view  up  the 
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Allegheny  Valley  to  the  north  are  the  Zoologi- 
cal Gardens  with  fine  buildings  erected  by  the 
late  C.  L.  Magee,  and  here  is  the  statue  of 
Stephen  C.  Foster,  one  .of  the  most  noted  com- 
posers of  ballads  in  America,  who  was  bom, 
lived  and  died  in  Pittsburah,  and  whose  *01d 
Folks  at  Home"  and  'Old  Black  Joe*  are  known 
the  world  over.  At  the  entrance  of  Schenley 
Park  arc  the  buildings  of  the  Carnegie  Insti- 
tute and  Library,  and  monuments  commemorat- 
ing Mrs,  Mary  E.  Schenley,  the  donor  of  the 
park,  the  late  E.  M.  Bigelow,  and  the  late  Chris-- 
topher  Magee,  public-spirited  citizens.  Here 
too  is  the  Phipps  Conservatory,  rivaling  in 
size  the  biggest  conservatories  at  Kew  Gardens, 
London.  In  the  Allegheny  parks  are  many 
monuments  and  another  conservatory,  likewise 
built  by  Mr.  Henry  Phipps.  At  the  entrance 
of  Riverview  Park  is  the  Allegheny  Observa- 
tory. Recreation  grounds  and  bathing  pools 
under  municipal  control  are  provided  abun- 
dantly and  it  is  said  that  Pittsburgh  per  capita 
surpasses  all  other  American  cities  in  its  nse  of 
bathing  facilities.  This  is  perhaps  due  to  the 
grimy  work  in  which  a  large  part  of  the  labor- 
ing classes  are  daily  engaged  and  which  leads 
to  a  desire  for  frequent  ablutions. 

Water  Supply  and  Sanitatioa.— Pittsburgh 
was  one  of  the  first  cities  in  America  to  adopt 
on  a  large  scale  the  method  of  slow  filtration 
through  sand  for  the  purification  of  its  water 
supplies.  The  water  is  drawn  from  the  Alle- 
gheny River  above  the  city  limits,  is  filtered 
and  the  effluent  pumped  across  the  river  to  the 
Brilliant  Pumping  Station  where  it  is  thrown 
up  to  higher  levels,  or  is  pumped  to  the  Kreat 
reservoir  on  the  north  side  which  supplies  that 
section  of  the  city.  There  are  three  major  and 
two  secondary  reservoirs,  the  largest  being  on 
the  north  side,  covering  17  acres,  at  an  eleva- 
tion of  275  feet,  and  having  a  capacity  of  151,- 
000,000  gallons.  The  two  Highland  reservoirs 
in  Highland  Park,  No,  t  having  an  elevation 
of  363  feet,  and  No.  2  having  an  elevation  of 
276  feet,  which  is  cross -connected  with  the 
north  side  reservoir,  have  a  combined  area  of 
38,8  acres  and  a  combined  capacity  of  242,000,- 
000  gallons.  The  Herron  Hill  reservoir,  having 
an  elevation  of  559  feel  and  an  area  of  two 
acres  has  a  capacity  of  12,000,000  gallons,  and 
the  Bedford  Avenue  basin  of  an  elevation  of 
398  feet  has  an  area  of  1.1  acres  and  a  capacity 
of  2300.000  gallons.  Besides  these  greater 
reservoirs  there  are  many  tanks  at  high  eleva- 
tions on  the  hills  with  capacities  suited  to  the 
localities  which  they  supply.  AH  are  filled  by 
pumping  engines,  the  greatest  of  which  are 
located  at  Aspinwall  and  at  Brilliant  on  the 
Allegheny.  There  were,  in  1918,  945  miles  of 
pipe  varying  from  4  to  66  inches  in  diam- 
eter, with  15386  contnil  valves  and  6,996  fire- 
plugs. The  city  daily  consumes  110,000,000 
)cai1ons  of  water,  exclusive  of  the  amounts  used 
in  the  larger  manufacturing  plants  which  pump 
their  water  directly  from  the  rivers.  The  sys- 
tem of  water-supply  has  cost  the  city  $33,000,- 
000.  and  could  not  at  present  be  cfplaced  for 
twice  that  sum, 

Pittsburgh  has  669.S  miles  of  sewers,  rang- 
ing in  sire  from  8  to  144  inches  in  diameter. 
The  sewering  is  carried  on  by  a  number  of  dis- 
tinct systems,  draining  certain  limited  water- 
sheds defined  by  the  topography.    The  trunk 


sewers  recently  constructed  are  plain  concrete, 
vitrified  brick  being  used  as  an  invert  lining. 
Owing  to  the  prevailing  steep  slopes  the  rue 
of  run-off  is  large,  as  it  is  quicklv  concentrated. 
The  sewage  enters  the  river  below  PiltsburfA- 
The  matter  of  erecting  a  pl^nt  for  the  concen- 
tration and  treatment  of  the  sewage  was  care- 
fully investigated  some  years  a^,  the  report 
being  adverse,  the  cost  of  instalhng  a  plant  for 
this  purpose  being  found  to  be  prohibitiTe,  and 
because  the  existing  conditions  are  such  from 
a  sanitary  standpoint  as  not  to  justify  the  under- 
taking. It  is  an  interesting  fact  that  the  water 
of  the  Monongahela  River,  being  contaminated 
by  the  drainage  from  die  coal-mines  along  its 
banks,  and  receiving  add  discharges  from 
the  numerous  manufacturing  establishments 
throughout  its  lower  course,  is  highly  acid  in 
its  reaction  and  very  germiddal,  so  that  the 
add  contamination  serves  to  counteract  the 
bacterial  contamination.  So  strongly  acid  is  the 
water  below  Pittsburgh  that  in  the  upper 
reaches  of  the  Ohio  for  miles  bdow  the  dty 
all  aquatic  life,  both  animal  and  v^etable.  has 
been  practically  destroyed.  Both  the  aquatic 
llora  and  fauna  of  the  upper  Ohio  are  now  ex- 
tinct 

Extensive  provision  has  been  made  for  the 
(Usposal  of  garbage  and  rubbish.  The  Ameri- 
can Reduction  Company  has  a  contract  for 
peninsular  Pittsburgh,  and  the  rest  of  the  dty 
IS  served  by  reduction  plants  situated  beyond 
the  city  limits  and  reached  by  rail.  The  gar- 
bage is  treated  for  (he  extraction  of  the  grease; 
the  residue  is  used  as  the  basis  for  a  fertilizer; 
the  rubbish  after  all  portions  of  value  have 
been  salvaged,  and  the  paper  for  rags  baled, 
is  incinerated.  The  garbage  collected  during 
the  year  ending  31  Jaa  1916  amounted  to  93,- 
901  tons,  and  the  rubbish  I.  50.956  tons.  Ihtse 
totals  since  that  date  have  been  increased,  but 
the  latest  statistics  are  not  available.  Practically 
no  collection  of  ashes  is  made  in  the  dty. 
natural  gas,  which  produces  no  ashes,  being  the 
prevalent  domestic  fuel,  and  the  manufacturing 
establishments  dispose  of  thdr  ashes  and  cinders 
by  fiHage  and  haulage.  Fumace-slag  is  now 
very  largely  utilized  in  the  manufacture  of 
cement,  and  instead  of  forming  unsightly  banks 
about  the  furnaces,  is  a  source  of  profit  and 
disappears  in  commerce.  The  fact  that  natural 
gas  IS  the  prevalent  fuel  in  PitisburRh,  and 
that  it  is  used  in  stoves  and  furnaces 
which  do  not  as  a  rule  admit  of  the  use 
of  other  fuel,  accounts  for  the  hi(^  per 
capita  amount  of  rubbish  annually  re- 
moved, which  is  in  other  dties  burned  in 
the  home.  The  sanitary  conditions  in  the  dty 
are  upon  the  whole  very  good  and  compare 
favorably  with  those  of  other  cities  of  the  same 
size  in  the  United  States.  Prior  to  1905  the 
community  had  an  unenviable  reputation  on 
account  of  the  prevalence  of  typhoid  fever,  but 
to-day.  as  the  result  of  the  installabon  of  its 
new  and  splendid  filtration  plant,  it  has  lost 
that  evil  reputation,  and  instead  of  haVing  the 
highest  mortality  from  this  disease,  it  has  the 
lowest  among  American  dties.  The  water  sup- 
plied to  the  inhabitants  of  the  dty  throughout 
the  year  is  not  only  clear  and  sparkling,  but 
(ratable  and  sanitary.  As  Pittsburgh  has  suc- 
cessfully combatted  typhoid  fever,  she  is  also, 
with  a  great  measure  of  success,  combatting 
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other  prevalent  diseases,  and  tbrouRh  an  efficient 

bureau  of  bcalth  and  sanitation,  has  waxed  war 
s^nst  tuberculosis,  and  all  olher  infectious 
diseases.  Tfae  death  rate  in  PittsburKti  is  mudi 
less  than  that  in  some  of  the  other  larKC  cities 
of  the  United  States,  thoucj)  pneumonia,  as  in 
all  other  cities,  seems  to  be  on  the  inccease  for 
reasons  which  have  thus  far  escaped  the  scrutiny 
oF  the  medical  profession.  Malaria  is  unknown 
except  tbrouRh  imported  cases.  This  is  due  to 
the  fact  that  there  are  no  marshy  tracts  any 
where  in  the  region,  and  the  waters  for  half  a 
century  have  been  treated  with  coal  oil  from 
seepaEce  or  waste  from  the  wells.  Anopheles, 
the  malarial  mosQuito,  does  not  appear  to  exist 
in  western  Pennsvlvania. 

Universities,  CoUeceB,  etc—  The  Univer- 
sity of  Pittsburgh  is  tlie  oldest  institution  of 
learning  on  the  continent  west  of  the  Allegheny 
Mountams,  north  of  the  Ohio  river.    Chartered 


Pennsylvania,  the  intention  of  the  leKislature 
beinR  that  it  should  fulfill  for  the  western  half 
of  the  State  the  functions  performed  by  the 
University  of  Pennsylvania  in  Philadelphia.  It 
still  operates  under  the  charter  of  1819,  but  ihe 
name  was  changed  in  1908  to  the  University  of 
PillsburKh.  It  is  absolutely  undenominational, 
and  is  recognized  as  an  integral  part  of  the  edu- 
cational system  of  the  Commonwealth,  the  gov- 
cmor  being  always  a  member  of  the  board  of 
trustees,  and  the  support  of  the  tiniversity  be- 
ing to  a  considerable  extent  provided  from  the 
treasury  of  the  State.  In  1917  the  university 
had  an  enrolment  of  4,250  students  and  a 
faculti(  composed  of  441  persons,  the  cbief 
executive  officer  being  the  chancellor.  The 
number  of  students  was  diminished  as  the  re- 
sult of  ,the  late  war,  btit  recent  reports  show  a 
ta^d  recovery.  The  service  rendered  by  the 
luiversity  during  this  war  is  worthy  of  men- 
tion. Over  4,000  of  the  alumni  and  under- 
graduates entered  the  army  or  were  engaged  in 
technical  duties  connected  with  its  maintenance, 
or  die  relief  of  the  wounded.  Over  70  of  these 
men  laid  down  their  lives.  One  of  the  base 
hospitals  in  France  was  served  by  the  medical 
faculty,  with  its  dean  at  the  head  of  the  or- 
ganitalion,  the  original  equipment  having  been 
provided  at  large  cost  by  Mrs.  Henry  E>  Col- 
lins, a.  granddaughter  of  the  late  William  Thaw, 
whose  generous  spirit  she  has  inherited.  The 
organization  of  the  university  includes  16  dif- 
ferent schools,  of  which  die  CoUeaie  of  Arts 
.  and  Letters  is   the   largest,    having    over    600 

I         students.    The-  Sdiool   of    Mines,  partly   sup- 
I  oorted  by  the  State,  the  School  of  Education. 

the  School  of  Law.  the  School  of  Medicine,  the 
School  of  Dental  Surgery  the  latter  said  to  be 
one  of  the  very  best  in  America,  the  Mellon 
Institute,  and  the  Allegheny  Observatory,  are 
«ome  of  the  most  famous  institutions  entering 
into  the  complex  life  of  the  great  institution. 
The  Allegheny  Observatory,  splendidly  equipped 
with  instruments,  and  with  considerable  en- 
dowment, h.^  a  world-wide  reputation  through 
the  researches  carried  on  here  by  Prof.  Samuel 
r.  Langley  in  the  domain  of  solar  physics,  and 
bter  in  aeronautics.  Here  were  laid  the 
laundations  of  that  science  which  has  given  to 
■nan  in  these  later  days  the  dominion  of  the 
air.  The  observaiaiy  is  also  famous  for  the 
classic  researches  of  the  late  Prof.  James  E. 


Keeler  upon  the  nebuUe.  which,  continued  by 
him  at  Lick  Observatory,  have  tended  to  con- 
firm in  a  remarkable  manner  the  theories  of  La- 
Flace.  The  Mellon  Institute  is  a  unique  in- 
stitution, owing  its  origin  to  the  genius  of  the 
laie  Prof.  Robert  Kennedy  Duncan  and  the 
siitendid  generositv  of  Mr.  A.  W.  Mellon  and 
his  brother,  Mr.  R.  B.  Mellon,  two  of  the  fore- 
mast citizens  of  Pittsburgh.  Great  and  im- 
portant discoveries  in  chemistry  and  the  indus- 
trial arts  are  being  constantly  made  here,  and 
there  were  39  fellowships  in  research  in  opera- 
tion in  1918.  The  campus  of  the  uuiveruly 
comprises  43  acres  in  the  'civic  centre*  in  close 
proximity  to  that  great  group  of  noble  insti- 
tutions which  during  the  past  decade  have 
found  their  location  here,  and  which  is  without 
parallel  in  any  other  city  of  the  Union.  [>u- 
quesne  University  is  a  Roman  Catholic  institu- 
tion, originally  established  by  let  Frires  du 
Saint  Esprit,  and  until  quite  recently  known  as 
the  College  of  the  Holy  Ghost,  under  which 
name  it  was  carried  on  from  1878  until  quite 
recently.  It  has  some  hundreds  of  studeutg, 
and  recently  has  announced  a  course  in  law.  It 
has  a  campus  and  a  large  building  on  the  top 
of  Boyd's  Hill  near  the  heart  of  the  city.  The 
Pennsylvania  College  for  Women  is  undenomi- 
national, but  enjoys  the  special  patronage  of 
Presbyterians.  It  was  established  about  SO 
years  ago  and  occupies  a  beautiful  site  near 
Fifth  avenue  on  Woodland  road  in  the  resi- 
dential part  of  tht  city.  It  has  good  buildings, 
among  which  may  be  mentioned  Dilworth  H^I, 
the  gift  of  the  late  Joseph  Dilworth,  a  promi- 
nent manufacturer  and  merchant  of  a  farmer 
generation.     There  are  250  students  in  attend- 

The  Carnegie  Institute  of  Technology,  a  de- 
partment of  the  Carnegie  Institute,  and  the  last 
to  be  created  by  the  founder  of  that  t»mplex 
of  institutions  in  Pittsburgh,  which  bears  his 
name,  has  recently  grown  to  great  proportions 
through  his  lavish  gifts.  It  occuines  a  tract  of 
about  35  acres  adjoining  Schenley  Park,  pur- 
chased by  the  city  of  Pittsburgh  for  its  use. 
Here  have  been   erected   nimierous  buildings, 

glendidly  equipped  for  their  purposes. 
Hginally  intended  by  Mr,  Carnegie  to  be  a 
^trade-school*  of  advanced  grade  for  the 
poorer  and  less  fortunate  youtig  people  ct 
Pittsburgh,  it  has  in  recent  years  essayed  a  more 
ambitious  role,  and  has  established  courses  in 
the  various  branches  of  engineering,  in  which 
it  confers  degrees.  A  school  of  the  arts  in 
which  courses  arc  i^ven  in  architecture,  sculp- 
ture, modelling,  painting  and  the  drama  has 
been  created.  .  The  small  theatre  in  this  school 
is  a  very  perfect  example  of  what  a  theatre 
should  be.  There  are  about  3.500  Students  in 
attendance  from  ail  over  the  United  States,  but 
principally  from  Pennsylvania,  attracted  by  the 
advantages  furnished  at  a  merely  nominal  cost. 
Mr.  Carnegie's  original  (rift  to  this  school  has 
been  from  time  to  time  increased,  imttl  it  now 
totals  for  buildings  and  endowment  the  sum  of 
over  $15,000,000. 

Tlus  account  of  the  schools  of  higher  learn- 
ing in  the  city  would  be  incomplete  without 
reference  to  the  three  theological  seminaries, 
all  located  in  the  portion  of  the  city  known  as 
"The  North-side.*  The  Western  Theological 
Seminary,  situated  on  Ridge  avenue,  was 
founded  about  a  century  ago  t^  the  Freaby- 
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terian  Church  and  has  sent  out  over  2,000 
graduates,  many  of  whom  have  held  distin- 
ftuished  positions  in  the  Church  and  as  educators 
in  the  colleges  and  universities  of  America. 
The  buildings  and  endowment  of  (he  seminary 
represent  an  agKregate  investment  of  about 
S1,SOO,000.  The  Theological  Seminary  of  the 
United  Presbyterian  Church  and  that  of  the 
Reformed  Presbyterian  Church  are  both  located 
en  North  avenue  in  close  proximity  to  each  other 
and  serve  in  part  to  meet  the  requirements  of 
these  two  denominations  for  a  trained  clergy. 
Both  are  wellknown  'Schools  of  the  prophets," 
the  alumni  of  which  have  reflected  honor  upon 
them. 

Public  SchoolB,  etc.~~The  public  schools  of 
Pittsburgh,  partly  supported  by  the  municipality 
and  partly  by  the  State,  are  thoroughly  organ- 
ired  and  well  administered  under  the  genera! 
control  of  a  board  of  education  appointed  ac- 
cording to  law  by  the  judges  of  Allegheny 
County  and  selected  because  of  their  known 
fitness  for  Iheir  duties.  The  school  property 
owned  by  the  city  has  cost  $21,034,221.  Il  con- 
sists of   129  buildings  with  grounds  averaging 


I  the  high  schools.  There  were  2^16 
teachers  employed  in  the  same  year.  The 
buildings,  many  of  which  have  been  erected  in 
quite  recent  years,  are  notably  well  adapted  to 
weir  use.  one  of  the  best  examples  being 
the  Schenley  High  School  on  Bigelow  boule- 
vard. The  Roman  Catholic  parish  schools 
number  65,  with  an  enrolment  of  over  30,000 
pupils  and  632  teachers.  There  are  nine  well- 
established  private  commercial  schools,  enroll- 
ing 3,600  pupils,  and  seven  preparatory  scJiools 
with  1,400  scholars.  Throudi  the  generosity  of 
Mr.  Henry  C.  Frick  there  has  been  established 
a  fund  of  $500,000,  the  interest  of  which  is  an- 
nually to  be  expended  in  sending  the  teachers 
of  the  public  schools,  who  may  be  selected  for 
their  special  fitness,  to  summer  schools,  where 
ihev  may  a(  once  be  refreshed  and  further  quali- 
fied for  their  duties.  A  board  of  trustees 
chosen  by  Mr.  Frick,  and  having  self-perpetu- 
ating powers,  administers  this  fund. 

The  Ctirnegie  Institute  and  Llbnnr.—  This 
complex  of  institutions  holds  an  unique  posi- 
tion. An  En^ish  writer  has  recently  denomi- 
nated it  as  'the  world's  greatest  and  most 
splendid  storehouse  of  knowledge.*  Mr.  Car- 
negie's original  offer  to  found  a  library  was 
made  in  1^1  but  it  was  not  until  1887  that  the 
gift  was  made  possible  by  enabling  legislation. 
The  first  ofiFer  had  been  to  give  $250,000  for 
this  ptirpose,  but  in  1887  the  amount  was  in- 
creased to  $1,000,000,  with  the  stipulation  that 
the  main  building  should  afford  accommodations 
for  a  museum  and  a  gallery  of  art,  and  that 
branch  libraries  should  be  provided,  and  that  the 
city  should  obligate  itself  to  provide  for  the 
maintenance  of  the  libranr  and  its  branches. 
For  the  maintenance  of  tne  museum  and  the 
art  gallerjr  Mr.  Carnegie  provided  $1,000,000, 
placing  this  sum  in  the  care  of  the  trustees 
of  the  library  and  of  IS  others,  associated  with 
them,  36  trustees  in  all,  who  constitute  the  con- 
trolling body.  Of  these  trustees  nine  directly 
represent  the  government  of  the  mtmicipallty. 
Mr.  Carnegie  from  time  to  time  increased  the 
building  and  the  endowments  attd  later  added 
*  the  tedinical  schools,  as  a  third  department. 


under  the  same  general  control.  The  original 
iTiain  building  of  the  library  and  institute  was 
greatly  enlarged  at  Mr,  Carnegie's  su^estion, 
he  agreeing  to  defray  the  cost,  and  the  building 
was  rededicated  in  1907  with  appropriate  cere- 
monies in  the  presence  of  representatives  of 
the  governments  and  leading  institutions  of 
l<ammg  both  of  America  and  Europe.  In  all 
the  gifts  of  Mr.  Carnegie  to  this  complex  of 
institutions  amount  to  a  total  of  approximately 
$30,000,000. 

The  main  bwilding,  housing  the  central  li- 
brary, the  hall  of  music,  the  museum  and  the 
art  galleries,  is  three  stories  in  height  and 
covers  approximately  six  acres.  Its  exterior  Is 
of  light  gray  sandstone  in  a  modification  of  the 
Italian  Renaissance.  The  entrances  are  flanked 
by  statues  of  Shakespeare,  Bach,  GaUleo  and 
Michelangelo.  The  interior,  which  is  resplen- 
dent with  the  finest  marbles,  provides  a  great 
hall  of  music,  where  throughout  the  year,  ex- 
cept in  the  heated  summer  months,  free  organ 
recitals  are  given  every  Saturday  evening  and 
Sunday  afternoon,  llie  department  of  fine 
arts  controls  the  galleries  of  architecture, 
sculpture,  paintings,  and  engravings.  These  gal- 
leries are  large  and  stately  and  contain  already 
notable  collections  of  art  m  all  its  departments, 
and  espedallv  a  representative  assembls^  of 
the  best  works  of  recent  American  and  Curo- 
pean  painters.  Here  is  annually  held  an  inter- 
national exhibit  of  paintings,  to  which  the 
artists  of  the  world  contribute,  the  only  'Salon" 

The  museum  is  a  general  museum,  laying 
.lipecial  stress  upon  the  natural  sciences  ana  the 
industrial  arts.  The  staff  consists  of  about 
40  persons,  a  number  of  whom  are  engaged 
in  special  scientific  researches  in  connection  with 
their  other  duties.  The  collections  in. the  pos- 
session of  the  museum,  either  permanently  or 
a,s  loans,  at  the  present  moment  have  an  aggre- 
gate value  of  approximately  $2,000,000.  The 
museum  possesses  one  of  the  largest  and  most 
important  pateontological  collections  in  die 
world,  including  the  great  collections  made  in 
the  Western  States  by  the  museum  itself  and 
the  collection  of  Baron  Ernst  Bayei  of  Brussels, 
purdiased  for  the  museum  by  Mr.  Carnegie, 
representing  the  extinct  faun*  of  Europe.  The 
collections  of  birds  contain  approximately  80,000 
specimens ;  the  mammals  are  represented  by 
many  thousands  of  specimens,  many  of  them 
superbly  mounted  in  groups,  amo[»;  which  may 
be  mentioned  the  collection  of  East  African 
mammals  collected  by  Mr.  Chi  Ids  Frick  and 
parts  of  the  collections  made  bv  the  late  CoL 
Theodore  Roosevelt.  One  of  the  largest  col- 
lections of  South  American  fresh-water  fishes 
is  here,  and  one  of  the  very  largest  entomo- 
logical collections  in  the  New  World,  con  tun- 
ing the  types  and  cotypes  of  many  thousands 
of  spedes.  The  ethnological  collections  are 
lar«e  and  one  of  the  very  best  assembla^  of 
Indian  basketry  and  an  unrivaled  collection  of 
Costa  Rican  antiquities  are  specially  worthy  of 
mention.  The  ivories  and  the  timepieces  col- 
lected by  the  late  H.  J.  Heinz  ornament  a  room 
Specially  set  apart  for  their  display,  and  the 
exhibit  of  miniatures,  waxes,  snuff-boxes,  fans 
and  other  articles  of  vertu  loaned  by  Mr. 
Herbert  Dupuy  is  viewed  with  endless  admira- 
tion by  visitors. 

The  library,  wtuch  occupiea^the  soutlwesteni 
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portion  of  the  great  e^fict^  is  provided  with 
a  fireproof  stAck  camUe  of  boMing  1,000,000 
vtriumes.  It  already  possesses  approximately 
400/X)0  books.  The  fadlities  for  consultatioii 
and  referctice  are  unequalled.  There  are  ei^t 
branch  hbraries  adtnioistered  ftom  die  tnaiit 
(■brary,  situated  in  differeDt  residential  sections 
of  the  city  and  beautifully  housed,  and  in  addi' 
tion  there  are  a  multitude  of  "exchange- 
centers*  tlirou^  which  readers  may  obtain  and 
return  books  without  journeying  to  the  main 
building  or  the  branch  libraries  to  do  so.  The 
t«chnit»l  schools,  latterly  known  as  the  *Cv 
ncgie  Institute  of  Technology,"  have,  heeti  out- 
lined under  the  para^ph  deahng  with  iostitui- 
tions  of  higher  learning. 

Libraries. —  In  addition  to  the  great  Car- 
ucgie  library  which  has  been  brisfiy  deacribed 
ib  the  foregoing  account  of  the  Carnegie  Instt' 
tute  and  Library,  there  are  a  number  of  other 
libraries  of  importance  in  the  dty.  The  Al- 
legheny library,  which  was  erected  by  Mr. 
Came^  prior  to  the  ejiablishrooit  of  the  Car- 
negie Ubrary  in  Pittsburgh,  Alle^ieny  at  that 


ment,  and  is  also  maintained  by  the  city  for  the 
benefit  of  the  residents  of  the  Northside  It 
pots^ACB  a  large  and  useful  coUection  of  books. 
There  are  important  collections  of  books  in  the 
library  of  the  University  of  Pittsburgh,  which 
has  recently  been  enriched  I^  the  great  collec- 
tion of  Amerkana  made  by  the  late  Wilham 
If.  Darlington,  Esq.,  whose  dauE^ters  have 
transferred  it  to  (he  university  as  a  gift  in 
memory  of  their  father.  The  library  of  the 
Allegheny  Observatory  is  very  large  and  rich 
in  works  upon  astronomy,  physics,  and  mathe- 
matics. The  hbraries  of  the  various  theological 
seminaries  are  welt  supplied  with  books,  that 
of  the  Western  Seminary  containing  about 
40,000  volumes,  including  one  of  the  most  pei^- 
feci  collections  of  works  relating  to  ecclesias- 
tical music  and  hymnology  in  existence,  which 
has  recently  been  acquired. 

Scienti&:  AicociationB,  ate;— There  are  a 
nutiiber  of  associations  in  Pittsburgh,  some  of 
which  have  a  large  membership,  devoted  to 
promoting  the  scienoes  and  the  arts.  The  En- 
gineers Society  of  Western  Pennsylvania  is  one 
of  the  strongest  bodies  of  its  kind  in  the 
country  and  has  its  headquarters  in  the  Union 


Arcade   building.    The  Art   Society  of  Piti 
t.._.t  -"tablished  nearly  50  years  ago  a 


Pittsburgh  has  a  membership  of  over  2,500  and 
annually  provides  lectures  upon  scientific  topics 
in  the  lecture  hall  of  the  Carnegie  Museum. 
The  number  of  such  lectures  in  1918  exceeded 
50.  The  Associated  Artists  of  Pittsburgh  has 
I  membership  of  about  100  persons  who  prac- 
tise painting,  sculpture,  and  architecture.  The 
Authors'  Club  of  Pittsburgh  has  a  membership 
of  over  50.  The  Pittsburgh  branch  of  the 
Archeological  Institute  of  America  is  vigorous 
and  by  annual  appropriations  helps  to  maintain 
the  flasiical  scnools  at  Rome  and  Athens 
founded  by  the  Institute.  The  Historical 
Society  of  Western  Pennsj'lYania  occupies  a 
bujlding  erected  in  the  'civic  centre*  in  prox- 
imitv  to  the  buildings  of  the  university. 

Soda]  Clnbt  koo  Pnteiiiitifis, —  The  PiUi- 


Lurgh  Directory  in  1918  sfaews  that  fherv  are 
115  social  clnbs  and  fraternities  in  the  dty. 
Some  of  the  largest  and  better  known  clubs 
are  the  Pittsburg,  the  Duquesne,  the  Union, 
the  Monongahela  and  the  University  Club. 
The  PiftsbuTi^  Golf  Club,  the  Allegheny 
Country  Qub  and  the  Oakmont  Golf  Club  are 
beaoti fully  housed  and  are  frequented  by  lovers 
of  outdoor  sport.  The  annual  meet  of  the 
American  Assodation  of  Golfers  lo  decide  the 
national  championship  in  golf  took  place  in 
1919  upon  the  links  of  the  Oakmont  Club.  The 
Pittsburgh  Athletic  Association  has  its  club- 
house in  the  dvic  centre  on  Fifth  avenue.  The 
building  cost  over  $1,000,000. 

Hotels. —  Pittsburgh  has  numerous  hotels, 
some  of  them  of  large  size  and  modem  in  all 
their  appointments.  The  Hotel  Schenley  in  the 
dvic  centre  is  in  proximity  to  the  univer^ty, 
the  Carnegie  Institute  and  the  many  buildings 
grouped  near  the  entrance  of  Schenley  Park, 
and  contains  260  rooms.  The  Fort  Pitt  and 
the  William  Penn,  the  latter  recently  opened 
and  having  904  rooms,  are  fine  examples  of  the 
best  class  of  hotels.  There  are  many  others, 
wad  with  an  abundance  of  halls,  large  and 
small,  for  meeting  places,  Pittsburgh  in  recent 
years  has  come  to  be  widely  regarded  with 
favor  as  a  'convention  dty,"  and  gathciings  of 
from  2,000  to  (^000  delegates  frequently  assem- 
ble here. 

NewspapvEit  etc—  The  Pittsburgh  GasetU- 
Timws,  originally  established  as  the  Pittsburgh 
CtutUe  in  1786,  is  one  of  the  oldest  newspapers 
in  America  and  the  first  estabhshed  on  the 
continent  west  of  the  Alle^eny  ridges.  There 
are  published  in  Pittsburgh  dght  daily  papers 
of  large  siie  and  60  other  wedtly,  trade,  re- 
ligious, scientific  and  social  joomals  and  period- 
icals. Books  bearing  Pittsburgh  imprints  have 
been  issued  from  as  far  back  as  1789,  and  while 
publishing  is  not  one  of  the  leading  industries 
of  the  place,  its  aggregate  annual  volume  is  not 
inconsiderable. 

Churches.— There  are  489  chun^es  and 
places  of  religious  assemblage  in  Pittsburgh. 
Almost  every  reli^ous  denomination  is  repre- 
sented in  the  community,  so  that  the  early  pre- 
diction of  Arthur  Lee,  who  visited  the  spot 
in  1786  and  found  'Not  a  priest  of  any  persua- 
sion, nor  church  nor  chapel,"  and  who,  there- 
fore, declared  the  people  to  be  'likely  to  be 
datmied  without  benefit  of  clergy,"  is  certain 
riot  to  be  fulfilled.  Pittsburgh  is  the  scat  of  a 
Roman  Catholic  and  a  Protestant  Episcopal 
bishop,  and  is  the  seat  of  the  Board  of  Missions 
to  the  Freedmen  of  the  Southern  States  of  the 
Presb}rterian  Church,  and  of  all  the  ecclesiastical 
organizations  of  the  United  Presbyterian 
Church  in  America.  The  vast  influx  of  people 
from  the  south  of  Europe  in  recent  years  has 
somewhat  changed  the  religious  complexion  of 
the  place,  but  originally  settled  by  the  Scotch  it 
is  ^nil  in  certain  aspects  as  much  a  Presbyterian 
oomtnunity  as  Glasgow  or  Edinbur^.  The 
churches  of  the  major  denominations  in  the  city 
are  in  number  as  follows:  Baptist,  56; 
Christian,  12;  Congregational,  4;  Episcopal,  24; 
Evangelical  (mostly  German),  10;  Jewish 
synagogues,  21-  Lutheran  (all  branches),  53; 
Ucthodisis  (all  branches).  73;  Presbyterians 
and  Reformed,  93;  Roman  Cadiolic,  81;  rais- 
cellancous,    62,      TMrty-tiiree    churches    are 
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attended  and  maintained  by  the  colored  popttla- 
tion,  20  of  these  beinR  Baptist  and  11  Methodist. 
Many  of  the  church  edifices  arc  large  and  some 
very  beautiful  aud  cosily.  Saint  Paul's  Catholic 
Cathedral,  situated  at  the  comer  of  Fifth 
avenue  and  Craig  street,  is  a  very  large  and 
Stalely  stmclure  in  a  somewhat  inornate  Gothic 
Style,  imposing  by  its  mass  rather  than  by  the 
perfection  of  its  lines.  Calv^  E{Hscoaaliaa 
Oiurch  on  Sha<}y  avenue,  designed  by  Ralph 
Adams  Cram,  is  pronounced  in  B^edeker'B 
'Guide  to  the  United  Slates'  to  be  *the  finest 
example  of  Norman  Gothic  in  the  New  World.* 
Trinity  Churd),  in  the  heart  of  the  old  city,  is 
a  fine  edifice,  and  so  also  are  the  First  and 
Third,  the  Shadyside  and  the  Bellcfield  Presby- 
terian churches,  and  Christ  Methodist  Episcopal 
Church.  But  these  are  only  a  few  of  the 
really  noble  eharch  buiidinss  which  have  been 
erected  in  the  city,  principally  in  tbe  past  three 

Hoapitals,  etc^The  city  is  well  supplied 
with  hos[Htals,  some  of  which  are  very^  laiKS, 
uid  most  of  which  occupy  buildings  which  are 
modem.  There  are  48  hospitals  and  infirma- 
ries, the  largest  being  the  Western  Pennsylvania 
Hospital,  the  Mercy  Hospital,  the  Elizabeth 
Steele  Magee  Memorial  Hospital,  founded  by 
the  late  C.  L.  Magee  in  memory  of  his  mother, 
by  the  donation  of  about  HOOO.OOO,   the   Alle- 

Sheny  General  Hospital,  the  Columbia,  and  the 
[omi^athic  Hosiiital,  but  there  are  many 
Others,  nearly  as  large.  There  are  numerous 
special  hospitals,  for  the  treatment  of  diseases 
of  special  Ofgaos,  such  as  the  eye  and  the  ear, 
or  for  the  treatment  of  special  forms  of  disease, 
such  as  tuberculosis,  etc.  "Hie  Pennsylvania 
Hospital  for  the  Insane  at  Dinmont,  a  nearby 
suburb,  is  a  huge  e.stablishment,  administered 
tw  the  trustees  of  the  Western  Pennsylvania 
HospitaL  Almost  all  the  hosintah  are  in  re- 
ceipt of  aid  from  the  treasury  of  the  State  of 
Pennsylvania,  but  depend  in  tne  main  upon  the 
charity  of  the  citizens. 

Chikrities  Other  tiian  HoBpitalfl.~-There  are 
^0  or  more  charitable  institutions  or  founda- 
tions in  the  city,  other  than  those  which  Care 
directly  for  the  tick  and  wounded,  and  which 
aie  maintained  bv  charitable  gifts  by  the  living 
or  with  funds  wnidt  have  been  bequeathed  to 
tbem  by  the  dead.  One  of  the  unique  founda- 
tions created  by  Mr.  Andrew  Carnegie  is  The 
Hero  Fund.  His  gift  consisted  of  $5,000,000| 
which  he  entrusted  to  a  body  of  21  trustees  with 
the  power  of  self -perpetuation,  who  were  in- 
structed to  use  the  annual  interest  in  caring 
for  those  in  dvil  life,  who  may  have  made 
heroic  efforts  at  the  risk  of  their  own  lives 
to  save  the  lives  of  others,  or  in  event  of  death 
in  the  performance  of  the  act,  to  care  for  desti- 
tute dependents.  The  operation  of  the  fund  is 
restricted  to  the  United  Stales,  Canada  and 
Newfoundland.  Since  the  trustees  accepted  the 
trust  in  1905  they  have  had  before  them  over 
20,000  ca.ses  of  alleged  heroism,  and  have  made 
awards  in  over  1,500  cases.  The  awards  con- 
sist in  every  case  of  a  medal,  reinforced  by  a 
donation  of  money  for  a  worthy  purpose  in  all 
needy  cases.  The  monetary  award  is  made  for 
the  purchase  of  homes,  the  payment  of  debts, 
establishment  in  business  or  in  the  case  of  the 
young  for  education.  Pensions  are  given  to 
widows  and  orphans.    At  the  present  time  the 


has  increased  to 
nearly  $8,000,000  and  its  annual  benefactionB 
amount  to  nearly  a  quarter  of  a  million  of  dol- 
lars, carefully  eiq>ended  under  vigilant  super- 
vision in  suck  a  way  as  to  benefit  and  not 
Giuperixe  Uie  redpienls.  The  Carnegie  and 
mied  States  Steel  Pension  Fund  for  ike  re- 
lief of  aged  and  incapacitated  employees  is  ad- 
ministered in  offices  adjoining  those  of  the  Hero 
Fund,  and  have  at  their  disposal  the  interest 
of  $12,000^,  The  Western  Pennsylvania 
Institution  for  the  Blind,  the  Western  Penn- 
sylvania Institution  for  the  Deaf  and  Dtimb, 
are  great  and  well-administered  establishments. 
Scores  of  o&ers  might  be  named,  but  to 
describe  tbem  all  would  be  to  write  a  volume. 
Suffice  it  to  say  that  in  proportion  tp  the  num- 
ber of  its  inbabitants  there  .is  no  other  dty  in 
the  country  which  has  shown  a  more  benevolent 
and  altruistic  sinrit,  recognixinp  the  responu- 
biUty  of  those  who  have  (o  minister  to  those 
who  may  be  in  need.  No  call  for  helpf  ever 
readied  the  ears  of  Pittsboi^h  which  has  been 
allowed  to  pass  unheeded. 

Cemeterieo. —  The  cemeteries  of  Pittsburgh 
of  which  there  are  23  are  beautifully  laid  out 
and  abound  in  noble  monuments  of  those  who 
have  lived  and  died  here.  The  most  beautiful 
and  extensive  are  the  Allegheny,  the  Home- 
wood  and  the  Untondate  cemeteries,  the  latter 
on  the  north  side  on  one  of  the  high  hills  over- 
looking the  dty. 

Govemmont. — The  dty  of  Pittsbunrfi  is 
divided  into  27  wards.  The  administration 
is  entrusted  to  a  mayor,  elected  quadrennially, 
and  lo  the  of&cers  under  his  audiorih^,  known 
as  chiefs  of  departments,  or  heads  of  bureaus. 
The  legislative  power,  the  power  of  making  ap- 
propriations and  fixing  the  annual  lax-levy  is 
entrusted  to  a  council  composed  of  nifie  mem- 
bers, elected  by  the  people  and  receiving  an- 
nual salaries,  judged  sufficient  to  enable  them 
to  devote  their  entire  time,  if  necessary,  to 
the  public  business.  The  old  system  of  unpaid 
representatives,  divided  into  two  houses,  form- 
ing a  "Select  Council,*  corresponding  to  the 
Senate,  and  a  "Common  Coundl,"  correspond- 
ing to  the  House  of  Representatives  of  the 
nation,  was  a  number  of  years  ago  adjudged 
by  the  people  to  be  cumbrous,  inetBdent,  and 
useless,  ana  was  discarded,  after  a  number  of 
the  so-called  ■representatives''  of  the  people  had 
been  sent  to  jail  for  theft,  perjury,  and  other 
offenses.  The  method  of  government  by  a 
small  body  of  truly  representative  citizens,  re- 
ceiving compensation,  and  obligated  to  bring 
lo  thdr  tasks  their  best  powers,  has  proved 
far  more  satisfactory  than  the  old  method  of 
employing  a  miscellaneous  assemblage  of  irre- 
sponsible parties,  the  majority  being  'ward- 
heelers."  taking  their  orders  from  self-con- 
stitutea  "bosses!*  The  general  supervision  of  all 
finandal  matters  is  under  the  care  of  the  city 
controller,  a  very  important  officer,  who  acts  as 
"the  watch-dog  of  the  treasury.'  The  revenues 
of   the   dty,   including   the   balances    from   the 
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poration,  on  31  Dfc.  1917,  were  $43/489,71498, 
of  which  amount  $33,199,300  represented  the 
proceeds  of  the  sale  of  raunidpal  bonds  in 
fonner  times.  The  net  bonded  debt  of  the  city 
it  the  same  date,  deducting  the  amounts  in  the 
sinking  fnndi,  was  $32,737,851.16.  The  assessed 
nhie  of  taxable  property  in  1916  was  $782,- 
563,920. 

The  pritMapal  departments  of  administra- 
don  are  that  of  public  safety,  having  charge 
of  the  police^  the  bureau  of  fire,  etc.  The 
police  force  is  large,  well  drilled  and  com- 
manded There  are  61  engine-houses  in  the 
nninidpality,  and  with  an  abundant  water- 
supply  at  command,  the  Underwriters  Astocia- 
lion  of  America,  has  expressed  itself  as  hold- 
ing that  in  this  respect  the  dty  is  as  well  pro- 
ttcted  as  any  other  in  America.  The  depart- 
ment of  public  works  has  charge  of  the  fair- 
ways, bridgeB,  seweiB,  waterworks  md  also  of 
the  public  buildings  and  parks.  The  depart- 
ment of  law,  at  the  head  of  which  is  the  city 
attorney,  attends  to  all  legal  matters,  in- 
cluding the  prosecution  of  offenders  in  the 
courts.  There  is  a  considerable  body  .of  magis- 
trates, who  are  under  municipal  appointment, 
whose  business  it  is  to  take  cognizance  of  cer- 
tain offenses  against  munid^  ordinances.  The 
department  of  public  chanties  has  diarg«  of 
ifae  various  eleemosynat^  agencies  of  the  mtanic- 
ipality,  incJudins  tiie  homes  for  tlie  destitute 
and  aged,  which  have  been  provided.  The 
bureau  of  public  health  is  well  equipped  and 
manned  by  scientlficallv  trained  orficials,  pro- 
vided with  abundant  laboratory  facilides.  The 
□iv  in  June  1919  voted  for  the  sale  of  $20,~ 
000,000  of  bonds  with  the  proceeds  of  which 
to  build  a  new  boulevard  from  the  eastern  por- 
tions into  the  centre,  to  be  called,  "The  Boule- 
vard of  the  Allies,'  to  construct  a  subway,  with 
which  it  is  hoped  to  relieve  the  congested 
irafiic  at  the  centre,  and  to  make  various  other 
improvements  whicn  will  add  to  the  beauty  of 
the  place  and  promote  the  comfort  of  its 
inhabitants.  The  seat  of  the  government  is  in 
the  so-called  'City  and  County  Building,' 
jointly  erected  by  the  municipahty  and  uie 
Munty  of  Allegheny  and  occupied  by  certain 
of  the  ofiidals  of  both.  It  is  a  huge  ^e, 
covering  the  block  between  Grant  and  Ross 
streets,  flanked  by  Fourth  avenue  and  Diamond 
street,  adjoioing  the  Allegheny  Courthouse. 

Early  HiBtory,— The  valleys  of  the  Ohio 
and  the  Mississippi  were  origit)ally  claimed  by 
the  French  in  virtue  of  the  explorations  ana 
discoveries  of  La  Salle  in  1669.  Virginia  laid 
claim  to  the  valley  of  the  Ohio  in  virtue  of  her 
charters;  and  in  1748  the  Ohio  Company  was 
formed  to  exploit  and  take  possession  of  the 
region.  In  1749  a  French  expedition  under 
Celeron  was  dispatched  to  formally  annex  the 
Ohio  Valley  to  the  French  crown.  This  ex- 
pecUtion  was  followed  by  the  French  in  the 
spring  of  1753  by  a  small  army  of  occupation, 
t  advance  further  than  the  present 


Governor  Dinwiddle  of  Virginia  sent  George 
Washington  to  warn  the  French  ajainst  further 
intrusion  and  in  the  spring;  of  l754  a  force  of 
Virginians  was  sent  to  build  a  fort  on  the  site 
of  the  present  city  of  Pittsburgh.  While  en- 
raged in  this  work  the  small  body  of  troons, 
commanded  by  Capt.  William  Trent  and  En- 


sign Edward  Ward,  was  confronted  by  an  over- 
whelming force  of  French  and  Indians  coming 
from  the  north.  The  Vii^nians  withdrew. 
The  first  armed  encounter  between  the  Frendi 
and  the  Vir^nians  took  place  on  27  May  1754, 
when  Washington  defeated  and  captured  a 
body  of  French  troops  under  Jumonvilte  near 
die  mouth  of  Redstone  Creek.  This  engage- 
ment was  followed  by  the  battle  of  Fort  Neces- 
sity, where  the  Virginians  were  defeated,  but 
allowed  to  withdraw  with  the  honors  of  war. 
In  1755  an  attempt  to  retake  the  spot  was  made 
under  the  command  of  Major-General  Brad- 
dock.  It  resulted  in  the  terrible  defeat  at  Brad- 
dock's  Field  on  9  June.  The  French,  who  in 
the  meanwhile  had  built  Fort  Duquesne,  held 
the  region  until  2S  Nov.  1758,  when  they  fled 
before  the  advance  of  General  Forbes,  leading 
an  army  of  10,000  British  and  Colonial  troops. 
In  the  dusk  of  the  evening  of  that  day  Colonel 
Armstrong  planted  the  flag  of  Great  Britain 
over  the  smouldering  ruins  of  Fort  Duquesne. 
which  the  French  had  fired  as  they  abandoned 
it,  and,  at  the  suggestion  of  George  Washing- 
ton, Forbes  called  the  place  Pittsburgh.  •It 
is,"  says  Bancroft,  "the  most  enduring  monu- 
ment to  William  Pitt.  America  raised  to  his 
name  statues  that  have  been  wrongfully  brtdcen 
and  granite  piles  of  which  not  oite  stone  re- 
mains upon  another;  but  long  as  the  Mononga- 
hela  and  the  Allegheny  shall  flow  to  form  the 
Ohio,  long  as  the  English  umgue  shall  be  the 
language  of  freedom  in  the  boundless  valley 
which  their  waters  traverse,  his  name  shall 
stand  inscribed  upon  the  gateway  of  the  west' 
The  English  occupation  continued  until  the  out- 
break of  the  American  Revolution  and  was 
ntade  memorable  by  the  series  of  engagements 
whidi  look  place  on  the  spot,  or  near  fay,  dnring 
the  period  of  Pontiac's  Coaspiracy  and  the 
events  of  the  French  attd  Indian  War.  The 
only  remnant  of  the  extensive  fortifications 
erected  by  die  Briush  is  the  *Old  Block-hoase,' 
whidi  was  a  redoubt  built  by  General  Bouquet 
in  1763  and  which  still  stands,  bang  th«  prop- 
erty of  the  Pittsburgh  Ch^ter  of  the  Daugh- 
ters of  the  American  Revolution,  presented 
to  them  by  the  late  Mrs.  Mary  E.  Schenley. 

A  town  was  laid  out  about  Fort  Pitt  in  1764 
under  the  authority  of  CoL  John  Campbell  and 
this  plot,  which  was  incorporated  in  subsequent 
suryeyi,  is  commonly  known  as  "the  old  mili- 
tary plan.'  The  *UaRor  of  Pittsbuigh,'  re- 
served to  the  Penns  by  acts  of  assembly  in 
1779,  had  been  originally  surveyed  in  1769,  and 
was  resurveycd  in  17S3  by  George  Woods.  In 
the  fallowing  year  a  portion  of  it  was  plotted 
as  the  site  of  the  town  of  Pittsburgh.  On  22 
April  1794,  the  place  was  incorporated  as  a 
borough  and  in  1816  it  was  rdncorporated  as 
a  dty.  Several  acts  of  reincorporation  have 
been  passed  by  the  legistatufe  of  Pennsylvania 
since,  then  and  the  original  litnits  have  been 
gradually  etUarged  by  tne  annexation  of  con- 
tiguous territory. 

The  Spirit  of  PittibnrKh^^  Pittsburgh  en- 
joys a  well-<deserved  reputation  for  the  gen- 
erosity and  civic  pride  of  its  dtiienship.  An 
illustration  of  its  devotion  to  the  Common- 
wealth was  furnished  by  its  loyal  response  to 
the  call  of  the  country  for  funds  with  which  to 
prosecute  the  World  War  and  provide  for  the 
various  works  of  relief  inddcsit  thereto.    Tfac 
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per  c^ita  contributions  of  Pittsburg  to  the 
different  Liberty  Loans,  to  the  support  of  the 
Red  Cross  and  other  agemries,  exceeded  that  of 
every  ether  city  in  the  Union.  Its  total  sub- 
scription la  the  Liberty  Loans  amonnted  to 
^5,429,600,  exceeded  only  by  that  of  the  WaU 
Street  district  in  New  York  and  representing 
a  total  oversubscription  of  $118,708^50.  To 
those  who  only  know  FittsburKh  as  they  may 
'  •        '  '        n  the 


into  and  out  of  her  portals  on  trains,  she  may 
indeed  seen  forbiddjng;  but  those  who  have 
traversed  her  avenues  at  leisure,  who  have 
visited  her  great  establishments,  who  have 
studied  the  splendid  institutions  which  reflect 
her  love  of  science,  learning,  and  art,  and  above 
all  who  have  experienced  the  warmth  of  the 
open  hospitality  which  clings  to  her  with  the 
traditions  of  the  earlier  days,  grow  to  love  and 
admire  her.  She  has  learned  the  secret  of 
transmitting  material  prosperity  into  'the  tWngs 
of  the  spirit."  TTiough  still  at  times  *swarl 
with  the  smoke  of  her  forges"  she  is  known  to- 
day as  one  of  the  great  scientific,  artistic,  arid 
educational  centres  of  the  New  World.  She 
has  justified  her  motto  "Pittsburgh  Promotes 
Progress,"  as  she  has  justified  her  title  'The 
Workshop  of  the  World.*  The  citizens  of 
Pittsburgh  who  have  risen  to  distinction  in 
various  walks  of  life  are  legion  and  her  gloty 
is  not  so  much  that  she  makes  steel  as  that 
she  makes  men.  From  her  distinguished  bar 
she  has  given  to  the  Supreme  Court  of  the 
United  States  a  number  of  judges.  To  the 
halls  of  national  legislation  she  has  sent  many 
senators.  She  has  been  represented  in  the 
Cabinet  by  many  of  her  illustrious  sons  and 
repeatedly  has  provided  governors  for  the  Com- 
monwealth of  Pennsylvania.  To  the  long  list 
of  the  world's  most  eminent  inventors,  finan* 
ciers,  philanthopists,  artists,  and  men  of  science 
she  has  added  a  striking  array  of  names  with 
which  the  student  of  her  history  is  familiar. 
She  is  proud  of  her  Stephen  C  Foster,  whose 
songs  arc  sung  the  world  over;  of  her  Keeler, 
who  wrote  his  name  on  the  stars;  of  her  Lang- 
ley,  who  paved  the  way  for  man  s  dominion  of 
the  air;  of  her  Stanton,  man  of  iron,  who,  when 
others  wavered  or  were  faint,  stood  like  a  wall 
of  adamant  amidst  the  conflict,  of  the  Qvil 
War;  of  her  Westinghouse,  pnnce  of  inven- 
tors; and  of  her  Carnegie,  king  of  philanthro- 
pists. She  rejoices  in  her  sons,  a  mighty  army 
of  them,  the  story  of  whose  deeds  would  fiH 
volumes,  who  in  many  callings  and  in  mnny 
lands  have  done  honor  to  the  great  gray  citv, 
which  sits  as  'The  Mother  of  Prosperity"  at 
the   fountain-bead  of   the  beautiful  Ohio. 

W.  J.  Holland, 
Director  Carnegie  Museum,  Pittsburgh. 
PITTBBURGH,  The  Unrveraity  of. 
Formerly  the  Western  University  of  Pennsyl- 
vania, coeducational  institution  of  higher  educa- 
tion,  located  at  Pittsburgh,  Pa.  The  first 
charter  was  granted  in  1787  under  the  name  of 
the  Pittsburgh  Academy,  the  second  oldest  in- 
stitution of  learning  west  of  the  Appalachian 
Mountains.  The  constitution  of  Pennsylvania 
adopted  in  1790  provided  for  one  or  more  insti- 
tutions of  learning  and  under  this  provision  the 
existing  institutions  in  Philadelphia  were  re- 
cbattered  in  1791  as  the  University  of  Penn- 


sylvania and  in  order  to  provide  the  sane  edu- 
cational opportunities  in  the  western  part  of 
the  State  the  PilUburgfa  Academy  was  in  1819 
rechartered  as  the  Western  University  of  Penn- 
sylvania. The  University  has  continued  to 
operate  under  this  second  charter  imtil  the 
present  time,  changing  its  name  in  1908  to  the 
University  of  Piltsburg:h.  While  the  Universitjr 
offered  courses  in  engineering  as  early  as  184$,  ' 
and  while  it  operated  a  law  school  from  1840 
to  1849,  and  a^in  in  later  years,  yet  until  1892 
the  institution  confined  itself  chiefly  to  die  work 
of  the  ordinary  college.  Between  1892  and  1896 
the  University  established  permaDcntly  the 
school  of  law  and  in  affiliated  relatians  schools 
of  medicine,  dentistry  and  pharmacy,  all  of 
which  have  now  become  integral  parts  of  the 
University,  except  the  school  of  pharmacy.  The 
University  now  includes  the  foUowing  schoc^ 
and  departments :  The  college,  school  of  eco- 
nomics, school  of  education,  school  of  engineer- 
ing, school  of  mines,  school  of  chemistry,  Mel- 
lon Institute,  graduate  school,  the  observatory, 
school  of  medicine,  school  of  law,  school  of 
dentistry,  school  of  pharmacy,  department  of 
university  extension,  department  of  physical 
education,  department  of  health,  department  of 
military  science  and  tactics.  The  University 
offers  the  usual  degrees,  both  bachelor  and 
graduate.  It  has  been  since  1895  open  to 
women  in  all  its  schools  and  departments,  ex- 
actly as  to  men.  The  Allegheny  Observatory 
was  founded  in  1859  and  became  a  part  of  the 
university  in  1867.  It  was  in  this  department 
that  Professor  Langley  did  his  great  work  and 
under  the  benevolent  assistance  of  William 
Thaw  solved  the  problem  of  aviation.  The 
requirements  for  admission  in  the  schools  of 
law  and  medicine  are  the  usual  high  school 
course  and  two  years  of  college  work.  The 
University  of  Pittsburgh  alon^  with  the  Uni- 
versity of  Pennsylvania  and  State  College  re- 
ceive biennial  appropriations  from  the  Com- 
monwealth. The  amount  for  the  biennium 
1917-19  is  $750,000.  At  the  beginning  of  the 
academic  year  1917-18  military  training  was 
made  compulsory  in  the  University  of  Pitts- 
burgh and  was  successfully  conducted  until 
1  February,  at  which  time  the  Reserve  Offi- 
cers' Training  Corps  was  established.  In  the 
late  summer  of  1918  the  Reserve  Officers' 
Training  Corps  was  suspended  during  the  pe- 
riod of  the  war  in  order  that  the  government 
might  establish  in  the  University  the  Students' 
Army  Training  Corps.  This  training  corps  is 
divided  into  two  sections :  (a)  the  collegiate 
section,  in  which  courses  are  offered  to  boys 
18  years  old  and  upward  who  desire  training 
along  lines  of  especial  value  to  the  government. 
There  are  about  2,000  enrolled  in  Iliis  section ; 
(b)  the  vocational  section,  in  which  are  offered 
courses  along  the  lines  of  gas  engine,  motor 
mechanics,  etc.  There  are  1,700  enrolled  in  this 
section.  The  total  enrolment  in  the  Students' 
Army  Training  Corps  and  in  the  regular  woric 
of  the  University  in  1918-19  was  about  4,500. 
The  total  number  in  the  faculty,  including 
assistants  and  demonstrators,  in  1919  was  219. 
PITTSBURGH  LANDING,  Battle  of. 
A  battle  of  the  Civil  War  fought  6  and  7  April 
1862  at  Piltsburrfi  Landing  in  Tennessee,  on 
the  west  bank  of  the  Tennessee  River  about 
20  miles  north  of  Corinth,  Miss.  See  Sbiloh, 
Battle  of. 
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PITTSPIELD.      pitfl'ffild,      Mass.,      city. 

county-seat  of  Berkshire  Counly,  on  the  New 
York,  New  Haven  and  Hartford  and  the  Bos- 
ton and  Albany  railroads,  about  50  miles  north- 
wesl  of  Springfield.  It  was  sellled  in  1743,  in- 
coiporated  as  a  town  in  1761  and  chartered 
as  a  city  in  1891.  It  was  called  at  first  Boston 
Plantation  and  Poontoosuck,  but  the  name  was 
changed  to  Pittsfield  when  it  was  incorporated. 
Mlhin  the  present  corporate  limits  are  several 
small  villages.  The  city  is  noted  as  the 
centre  of  a  residential  section  among  the 
Berkshire  Hills;  but  it  has  considerable  manu- 
facturing: the  chief  industrial  establishments 
are  fouttdry  and  machine  shops^  electrical  ma- 
chinery and  supply  works,  a  silk  mill,  cotton 
and  woolen  mills,  paper  mills,  fine  stationery, 
men  and  boys'  cloltiing.  The  principal  public 
buildings  are  the  Berkshire  Athenaeum  (cost 
(100,000),  the  Crane  Art  Museum,  the  court- 
bouse,  built  of  white  marble  at  a  cost  of  $400,- 
000,  the  Berkshire  Life  Insurance  building,  the 
Berkshire  County  Savings  Bank  and  the  Coimty 
Home  for  Aged  Women,  Agricultural  National 
Bank  building.  City  Savings  Bank  building. 
The  educational  institutions  are  the  hirii  school, 
academic  high  school,  commercial  high  school, 
about  25  grammar  scnools.  Miss  Hall's  private 
school  for  girls,  one  business  colleee,  Saint 
Joseph's  Academy,  public  and  parish  efementary 
schools,  the  Henry  W.  Bishop  Training  School 
for  Nurses,  the  Public  Library  containing  about 
40,000  volumes  and  connected  with  the  Berk- 
shire Athenseum.  There  are  five  public  parks, 
in  one  of  which  is  a  statue,  "The  Color  Bearer.* 
The  government,  administered  under  a  revised 
charter  of  1895,  provides  for  a  mayor,  who 
holds  office  one  /ear,  and  a  council.  Ine  mayor 
appoints  the  license  commissioners  and  the 
council  elects  several  of  the  administrative  offi- 
cials. The  school  committee  is  chosen  at  the 
popular  election.  The  dty  owns  and  operates 
the  waterworks.  Fop.  39,301.  Consult  Smith 
'History  of  Pillsfield* ;  Mullany,  'History  of 
Berkshire  Hills.' 

PITTSPIELD,  lie.,  town  in  Somerset 
County,  on  the  Sebasticook  lUver  and  the 
Maine  Central  Railroad,  20  miles  northeast  oi 
Waterville.  The  Maine  Central  Institute  is 
located  here;  there  are  also  a  public  library, 
creamery,  woolen  mills,  paddng-houscs,  lumber 
yards,  etc.  Cheap  power  is  furnished  by  the 
Sebasticook.     Pop.  2,891. 

PITTSTON,  plts'ton.  Pa.,  dty  in  Luzeme 
County,  is  situated  in  the  tustoricat  Wyoming 
Valley,  along  the  Susquehaona  River,  nine  miles 
northwest  of  Wilkes-Barre,  the  county- seat 
Its  railroad  facilities  consist  of  the  Lehisa  Val- 
ley main  line,  Delaware,  Lackawanna  and  West' 
em,  Delaware  and  Hudson,  Central  Railroad  of 
New  Jersey,  Erie  and  two  intenirban  lines,  con- 
necting with  Wilkes-Barre  and  Scranton.  Pitts- 
ton  is  an  industrial  centre  of  considerable  im- 
portance. It  was  settled,  in  1770,  laid  out  in 
1768,  incoiporated  as  a  boroiwh  in  1853  and  in 
law  was  chartered  a  diy.  It  was  named  in 
honor  of  William  Pitt,  when  it  was  Srst  laid 
out,  but  for  some  years  it  was  called  Pittsion 
Ferry.  It  is  in  the  midst  of  the  Wyoming 
anthracite  region  and  its  industries  are  connec- 
ted with  the  mining  and  shipping  of  coal. 
In  the  vidnity  are  deposits  of  fire  clay.     The 


chief    maiuifacturing  establishments   are    flour 

and  lumber  mills,  knitting  mills,  foundries, 
machine  shops,  brick-works,  stove  and. engine- 
works,  breweries,  ladies'  underwear  factory, 
car  shops,  tape  mill  and  steel  range  works.  Its 
many  ana  various  industries  and  facilities  for 
handling  and  marketing  products,  cheapness  of 
fuel  as  well  as  electricity  which  may  he  tlsed 
for  power  purposes,  make  it  an  ideal  place  for 
the  investor,  the  manufacturer,  the  laborer  and 
the  home-builder.  The  principal  educational 
institutions  are  the  public  and  parochial  schools. 
It  has  one  hospital  which  was  opened  in  1893. 
There  are  four  banks  in  the  city  with  a  com- 
bined ca;pital  of  $700,000.  The  population  of 
the  city  is  about  20,000,  with  a  population  of 
about  60,000  residing  within  two  and  one-half 
miles  of  the  dty  post  office. 

PITUITARY  BODY   or  GLAND    {Hy- 
pophysis  cerebri),   a   small   oval,   reddish-gray. 


and  connected  with  the  brain  by_  a  pedicle.  It 
consists  of  two  lobes.  Its  function  is  complex 
since  each  part  has  a  very  profound  influence 
in  the  growth  of  the  body.  The  growth  of  the 
bony  skeleton  is  under  the  influence  of  the 
JMtuitary.  Hyperpituilary  states  lead  to  gran- 
tism,  to  acromegaly,  and  to  various  anomalies 
of  bony  structure.  Diminished  activity,  hypo- 
pituitarism leads  to  obesity,  various  bony  under- 
growths  and  anomalies  and  a  number  of  mental 
defects.  Consult  Gushing,  Harvey,  'The  Pitui- 
tary Body  and  its  Disorders'  (Philadelphia 
1912). 

PITYRIASIS,  an  affection  of  the  skin 
(pityriasis  simplex),  characterized  iy  a  SCUT- 
fixiess  of  the  epidermis  widi  numerous  branny 
scales.  It  is  also  a  symptom  of  various  sldn 
diseases  attended  t>y  accumulations  upon  the 
surface  of  the  body  of  oily,  wajcy  or  bran-like 
scales.  Pityriasis  capitis  (dandruff),  beginning 
as.  a  mild  affection,  may  become  a  part  of 
dermatitis  seborrhoica,  an  inflammation  of  the 
derma  of  the  scalp;  lichen  piliaris  (Jiilyriasis 
rosea)  is  a  hypertrophic  disease  with  conical 
elevations  of  sebaceous  material  and  epithelial 
cells  aibout  the  orifices  of  hair-folhdes;  /iiv- 
riasis  rubra  is  an  inflammatory  disease  of  the 
entire  skin  with  abundant  thin  wiiite  scales. 
The  favorite  seats  of  pi^riasis  are  the  scalp, 
face,  back,  chest,  utnSihcus  and  the  genital 
organs  but  it  may  involve  the  whole  body. 
Though  usually  a  mild  affection,  it  may  be  severe 
and  last  for  months.  In  many  cases  diere  is 
little  inflammation,  the  skin  being  pale  and 
either  dry  or  greasy.  Pityriasis  occurs  espe- 
cially in  anxmic  and  chlorotic  individuals,  and  is 
often  increased  by  care,  anxiety  or  dissipation. 
Treatment  calls  for  tonics,  attention  to  hvgienic 
measures  and  the  application  locally  of  fatty 
substances,  especially  stimulating  ointments.  In 
pityriasis  of  the  face  exposure  to  cold  winds  is 
often  irritating;  therefore,  before  going  itito  the 
open  air  apply  a  sooth  in?  lotion.  Consult 
Kaposi,  'Pathology  and  Treatment  of  ESseases 
of  the  Skin>  (1895)  and  Pnsey,  William  Allen 
(in  'Reference  Handbook  of  the  Medical 
Sdences,'  Vol.  VII,  New  York  1916). 

PITZBR.  Alexander  White,  American 
clergyman :  b.  Salem,  Va.,  14  Sept.  1834.  He 
was  educated  at  the  Virginia  Collegiate  Institute 
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(Roanoke  College)  and  at  Hampden -Sidney 
College.  After  studying  theology  at  the 
Union  Theological  Seminary,  and  at  Danville, 
Ky.,  he  (began  preaching  at  Leavenworth, 
Kan.,  in  1857.  From  1851-58  he  was  pastor 
of  the  First  Church  there,  when  he  returned  to 
Vir^^nia  and  served  as  missionary  to  the  Con- 
federate armies.  Subsequently  he  held  pastor- 
ates at  Sparta  and  Mount  Zion,  Ga.,  Cave 
Spring  and  Liberty,  Va.,  until  1861,  when  he 
undertook  evangelistic  work  at  Washington, 
D.  C.  Here  he  organized  the  Central  Church 
in  1868,  of  which  be  was  pastor.  He  is  a  sup- 
porter of  the  pre-tnillenial  theorv  of  the  com- 
ing of  Christ,  and  is  an  ardent  advocate  of  the 
Revisionist  movement  He  is  the  author  of 
'Ecce  Deus  Homo';  "Christ  the  Teacher  of 
Men' ;  'The  New  Life* ;  'Confidence  in 
Oirist';  'Manifold  Ministry  of  the  Holy 
Spirit';  'Predestination.'  and  'Blessed  Hope 
of  the  Lord's  Return.'  He  has  contributed  also 
to  numerous  journals. 

PIUKA,  pe-oo'ra,  a  river,  department  or 
province,  and  dly  of  northern  Peru.  (1)  Rio 
de  Piura,  or  Sechura,  rises  in  the  coast  Cordil- 
lera scarcel)[  100  miles  from  where  it  empties 
into  the  Pacific  at  a  point  nearly  due  west  from 
its  source,  but  by  its  great  sweep  to  the  north 
around  the  Sechura  Desert  makes  its  actual 
len^h  nearly  200  miles.  It  is  called  Huarmaca 
in  its  upper  course,  and  near  Sechura  Bay  and 
below  Sechura  Desert  is  named  the  Sechura. 
It  is  navigable  from  February  to  June.  (2) 
The  department,  in  the  extreme  northwestern 
■  corner  of  Peru,  is  bounded  by  Ecuador  to  the 
north,  the  department  of  Loreto  to  the  east, 
Cajamarca  to  the  southeast,  Lambayeque  to  the 
south  and  the  Pacific  to  the  west;  and  has  an 
area  of  16,825  square  miles.  The  mountains 
on  the  eastern  border  and  the  cortUllera  of  the 
coast  are  rich  with  pasture  grasses ;  the  coast 
is  practically  a  desert,  but  has  rich  mineral  de- 
posits of  petroleum,  salt  and  soda.  Pop.  about 
250,000.  (3)  The  capital  city  of  the  department, 
690  miles  northwest  of  Liuca.  and  80  miles 
southeast  of  Cape  Blanco,  on  the  western  bank 
of  the  river,  is  connected  by  rail  with  Payta,  its 
harbor,  which  has  a  population  of  3,500.  The 
surrounding  country  grwws  a  fine  grade  of 
cotton.  The  other  etporta  ef  the  city  are  salt, 
hides  and  cinchona  bark.  It  is  a  trade  centre 
for  the  northern  valleys  of  Peru  and  southern 
Ecuador.  There  is  a  chamber  of  commerce 
and  a  bank.    Pop,  (estimated)  15,000. 

PIUS,  pi'iis,  the  name  of  10  popei,  as  fol- 
lows: 

PioB  I,  Saint:  d.  IS5.  Little  more  is  known 
of  him  than  that  he  succeeded  Hyginus  about 
140,  and  died  about  154.    His  day  is  11  July. 

Pins  II  (jEneas  Sylvius  PicooiDUitii, 
e-ne'as  sit'vi-us  pik-ko-lom'e-ne)  ;  ib.  Corsig- 
nano,  near  Siena,  18  Oct.  1405 ;  d.  Ancona,  14 
Aug,  1464,  He  belonged  to  an  illustrious  family 
and  in  1431  assisted  at  the  Council  at  Basel  as 
secretary.  He  was  subsequently  secretary  to 
(he  anlipope  Fetix  V,  and  then  to  ifie  Emperor 
Frederick  HI,  by  whom  he  was  employed  on 
various  embassies.  Eugenius  IV  made  him 
apostolic  secretary  and  by  Nicholas  V  he  was 
made  bishop  of  Trieste  in  1447  and  sent  as 
nuncio  to  Bohemia.  Moravia  and  Silesia.  He 
became  bishop  of  Siena  in  1449  and  CaUxtns 


III  created  him  cardinal  18  Dec.  1456.  Early 
in  his  career  he  was  a  liberal  in  ecclesiastical 
matters,  but  he  now  became  a  staunch  upholder 
of  papal  authority  both  in  opposition  to  the 
secular  power  and  to  the  authority  of  councils. 
He  was  one  of  the  most  learned  men  of  his 
day  and  distin^ished  by  moderation  and  a 
conciliatory  spint.  He  succeeded  Calixtus  III 
19  Aug.  1458.  and  in  the  next  year  assembled  a 
congress  at  Mantua  to  clan  a  cru^de  against 
the  Turks,  but  nothing  of  importance  was  then 
accomplished.  He  is  best  known  at  the  present 
day  by  his  writings,  and  as  author  and  scholar 
furnishes  an  excellent  example  of  the  learning 
of  ^e  Renaissance.  His  works  include  'His- 
tory of  Bohemia*;  'Cosmographia' ;  'Hisloiy 
of  the  Council  of  Basel' ;  'History  of  Frederick 
III.'  etc.  Consult  Lives  by  Voigt  (1856-63) 
and  Weiss  (1897);  Creiehton,  'Historical  Es- 
says and  Reviews'   (1902). 

Pins  III  (Francesco  Todeschimi,  frin- 
chis'kd  to-dis-ki'ne)  :  b.  Siena,  29  May  1439; 
d.  18  Oct.  IS03.  He  was  a  nephew  of  Pius  11. 
by  whom  he  was  made  bishop  of  Siena  and  sub- 
sequently cardinal.  He  was  elected  Pope  in  suc- 
cession to  Alexander  VI  on  22  Sept.  1503,  but 
died  only  26  days  afterward. 

Pins  IV  (Giovanni  Ancelo  de"  Medio, 
jo-van'n£  an'ja-lo  da  ma'de-che)  :  h.  Milan, 
31  March  1499;  d.  9  Dec.  1565.  He  studied 
medicine  and  law,  but  subsequently  entered  the 
Church. and  was  made  an  archbishop  in  1545 
and  cardinal  in  1549.  Tea  years  later  (26  Dec. 
1559)  he  succeeded  Paul  IV  in  the  papal  chair. 
The  most  important  event  of  his  pontificate  was 
the  reopening  of  the  Council  of  Trent.  In  1564 
he  published  a  bull  confirming  the  decrees  of 
this  council.  The  confession  of  faith  known 
as  the  Creed  of  Pius  IV  (q.v.)  was  put  forth 
by  him  as  a  statement  of  the  dogmas  defined 
in  the  council. 

PiuB  V,  Saint  (Michele  Ghislieri,  mS-ka- 
a  ges-IS-a'r£) :  b.  Bosco,  near  Alessandria, 
Italy.  17  Jan  1504;  d.  1  May  1572.  He  entered 
the  Dominican  Order  at  14  and  was  so  distin- 
guished by  austerity  of  bis  life,  and  his  leal 
againU  heresy,  that  ne  was  appointed  inquisitor 
in  Lombardy,  and  in  1558  inquisitor-generaL  He 
was  created  cardinal  in  1557,  and  succeeded 
Pius  IV,  7  Jan.  1566.  He  at  once  began  to 
enforce  reforms  with  f;reat  vigor  and  aroused 
much  opposition  by  his  seiEure,  imprisonment 
and  burning  of  persons  convicted  or  suspected 
of  heresy,  among  whom  were  several  men  of 
note.  He  reissued  the  bull,  'In  ccenam  Domini,* 
and  expelled  the  Jews  from  the  states  of  the 
Church,  excepting  only  the  cities  of  Rome  and 
Ancona.  The  victory  over  the  Turks  at  Lepanto 
was  largely  the  result  of  the  efforts  of  Pius  V, 
who  organiied  with  Venice  and  Spain  the  H0I7 
League  against  them.  He  was  canonized  in 
1712.  Consult  Fallonx,  'Histoire  de  Saint  Pie 
V  (3d  ed.,  1858). 

PtUB  Vi  (Giovanni  AngelIco  Brascht,  ]5- 
van'nC  an'jil-e  k5  bras'kS)  ;  b.  Cesena.  Italy.  27 
Dec.  1717;  d.  Valence,  France.  29  Aug.  1799. 
He  was  made  a  cardinal  in  1773  and  succeeded 
Clement  XIV  15  Feb.  1775.  He  immediately 
instituted  reforms  in  the  public  treasury,  and 
next  completed  the  museum  in  the  Vatican,  but 
his  ^atest  work  was  the  draining  of  the 
Pontine  marshes.  When  the  Austrian  emperor, 
Joseph  II,  decreed  diat  all  the  religious  orders 
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in  bis  dotninlons  were  free  from  papal  juris- 
diction, Pius,  apprehensive  of  the  consequences 
of  such  a  measure,  went  in  person  to  Vienna 
in  1782,  but  his  remonstrances  were  futile.  At 
the  time  of  the  French  Revolution  the  Pope 
having  favored  the  allies,  Bonaparte  entered 
the  papal  dominions  and  compelled  him  to  pur- 
chase a  peace.  Basseville,  an  agent  of  the  re- 
Eublic  to  Rame,  aroused  so  much  hatred  that 
e  was  presently  slain  by  the  populace.  The 
French  forces  under  Duphot  attempted  to  re- 
store order,  but  the  papal  soldiers  routed  them, 
and  Duphot  was  slam.  Bonaparte  accordingly 
entered  Italy,  made  the  Pope  prisoner  and 
plundered  the  city.  The  aged  Pontiff  was  then 
carried  away  by  the  victors,  and  hurried  over 
the  Alps  to  Valence,  where  he  died. 

Pins  VII  (Grecohio  Barnaba  Chiasa- 
iIONTj,  gra-g6're-6  bar'na-ba  ke-a-ra-mon't£)  : 
b.  Cesna.  Italy.  14  Aug.  1740;  d.  20  Aug.  1823. 
He  was  a  Benedictine  monk  who  became  bishop 
of  Tivoli  and  was  created  cardinal  in  178S.  He 
succeeded  Pius  VI  14  March  1800  and  the  next 
year  concluded  at  Paris  a  concordat  with 
France.  In  1804  he  went  to  Paris  and  crowned 
Napoleon  emperor,  but  after  the  seizure  of 
Ancona  the  quarrel  between  Napoleon  and  the 
Pope  began.  On  the  annexation  of  the  states  of 
the  Church  to  the  French  Empire  in  1809  the 
Pope  published  a  bull  of  excommunication 
against  the  perpetrators  of  the  invasion.  He 
was  then  arrested  and  sent  to  Savona,  and  after- 
ward to  Fontainebleau,  and  was  not  permitted 
to  return  to  Italy  until  January  1814.  The 
Oingress  of  Vienna  restored  the  states  of  the 
Church  to  the  Pope,  who  applied  himself 
thenceforth  to  internal  reforms.  He  re-estab- 
lished the  Order  of  the  Jesuits  in  the  year  of 
his  return  to  Rome,  llie  character  of  Pius 
VII  was  such  as  to  win  bim  the  esteem  and 
sympathy  of  men  of  views  the  most  diverse. 
Consult  Artaud,  "Hisioire  du  Pape  Pie  VIP 
(1836) ;  Celani,  <n  Viaggio  di  Pio  VII  a  Parigi* 
(1893)  and  'Life'  by  Allies  (1901). 

IHuB  VIII  (Fbancesco  Xaviero  Cas- 
TiGUONE,  fran-chesTco  la-ve-a'ro  kas-tel-y5- 
na)  :  b.  Gngoli,  near  Ancona,  Italy,  20  Nov. 
1761 ;  d.  Rome,  1  Dec.  1830.  After  being  suc- 
cessively bishop  of  Montalto,  Cesena  and  Fras- 
cati,  he  became  cardinal  in  1816  and  Pope  in 
succession  to  Leo  XH,  31  March  1829.  During 
his  short  pontificate  of  one  year  he  condemned 
the  slave  trade  in  Brazil,  opposed  civil  marriages 
in  Prussia,  denounced  Freemasonry  and  se- 
cured the  organization  of  an  Armenian  arch- 
bishopric at  Constantinople.  Consult  Artaud, 
'Histoirc  du  Pape  Pie  VHP  (1844). 

Pius  IX  (Giovanni  Makia  Mastai-Fer- 
REm  j6-van'ne  ma-re'a  mas'ta-e-f*r-ret'te) : 
b.  Smigaglia,  13  May  1792;  d.  Rome,  7  Feb. 
1878.  He  belonged  to  a  noble  Lombard  family. 
He  was  educated  at  the  College  of  Volterra, 
and  in  1815  hecame  one  of  the  Guardia  Nobiie 
of  the  Vatican,  but  soon  after  entered  the 
Church,  and  lived  for  a  few  years  in  Rome 
as  the  bead  of  a  large  orphan^e.  Not  long 
after  die  death,  in  1823,  of  Pius  VII  he  was 
appointed  by  Leo  XII  a  prelate  in  his  house- 
hold; in  1827  was  created  archbishop  of  Spoleto, 
and  five  years  later  transferred  to  the  see  of 
tinola.  At  Imola  he  showed  himself  zealous  in 
good  works  aod  possessed  of  liberal  convictions. 
He  was  raised  to  the  cardinalate  in  Decetnhcr 


1840,  but  continued  to  reside  in  his  diocese  till 
1846,  when,  shortly  after  the  death  of  Gregory 
XVI  he  was  elected  Pope,  16  June.  In  honor 
of  his  patron,  Pius  VII,  he  assumed  the  name 
of  Pius  IX  (Pio  Nono).  He  ushered  in 
his  reign  by  liberating  2,000  political  offenders 
imprisoned  by  his  predecessors,  and  granted  a 
general  amnesty,  restoring  all  prisoners  and 
exiles  to  their  civil  rights  on  their  signing  a 
declaration  of  allegiance.  He  also  established 
four  new  dioceses  in  the  United  States  at  Al- 
bany, Buffalo.  Cleveland  and  Galveston,  all  in 
184/.  In  later  years  he  established  nearly  50 
others  in  medium-siied  American  cities.  He 
also  (in  1848)  drew  up  a  scheme  of  represen- 
tative government,  with  two  chambers,  a  free 
press  and  a  national  guard.  These  and  similar 
measures  for  a  brief  period  secured  him  bound- 
less popularity.  But  the  Italians  wished  to  drive 
out  the  Austrians.  The  Milanese  overpowered 
Radetsky,  Charles  Albert  led  the  Piedmontese 
to  the  Minico,  and  the  youth  of  all  Italy  rose 
to  the  rescue.  Matters  were  now  going  too 
fast  and  too  far  for  Pius,  who  refused  to 
countenance  the  revolutionary  movement,  and 
as  a  result  Charles  Albert  was  overpowered  in 
Lombardy,  while  Naples,  Tuscany,  Partna  and 
Modena  had  their  newly-acquired  freedom 
quenched  in  blood.  The  Pope  now  entirely 
lost  the  favor  of  the  Roman  populace.  Threat- 
ened by  the  mob  in  his  own  palace  he  fled  to 
Gaeta,  and  a  Roman  republic  was  proclaimed 
in  February  1849.  with  Maizini  at  its  head. 
Louis  Napoleon,  determined  to  restore  the 
Pope,  sent  an  expedition  to  Rome  under  Oudi- 
not,  by  whom  the  Italian  patriots,  led  by  Gari- 
baldi, were  overpowered.  Rome  surrendered 
on  3  July;  but  the  Pope  did  not  return  to  his 
capital  till  April  1850.  After  his  return  his 
government  lost  much  of  its  personal  character, 
and  became  reactionary.  He  now  placed  his 
whole  confidence  in  Antonelli.  a  prelate  who 
had  risen  to  distinction  under  (jregory  XVI  and 
whom  Pius  had  made  a  cardinal  and  a  member 
of  his  coimcil  of  state  in  1847.  Antonelli  pre- 
served the  ascendency  in  all  matters  of  state  till 
his  death  in  1876.  The  Pope  himself  now  be- 
stowed his  whole  attention  upon  (be  Church. 
He  recalled  the  Jesuits,  canonized  saints  and 
defined  two  dogmas.  The  doctrine  of  the  im- 
maculate conception  of  the  Virgin  Mary  was 
defined  in  I8S4;  that  of  the  infallibility  of  the 
Pope,  when  speaking  ex  cathedra  on  a  question 
of  faith  or  morals,  was  proclaimed  in  the  great 
Ecumenical  Council  held  in  the  Vatican  in  1870- 
Previous  to  this  time  the  Pope's  temporal  do- 
minions had  become  sadly  shrunken  in  extent, 
owing  to  the  gradual  unification  of  Italy  under 
Victor  Emmanuel.  (Sec  IxAtv).  The  tem- 
poral power  of  the  Pope,  however,  was  still 
secured  by  the  presence  of  a  body  of  French 
troops  at  Rome.    But  after  the  defeat  of  Na- 

Soleon  IIJ  at  Sedan  these  were  withdrawn.  On 
3  Sept.  1870  the  Italian  troops  entered  Rome, 
and  the  temporal  power  was  at  an  end.  The 
Vatican  was  left  to  the  Pope;  and  free  diplo- 
matic intercourse,  the  honors  due  to  a  sovereign, 
and  a  civil  list  of  £129,000  yearly,  secured  to 
him.  But  these  he  declined,  and  confined  him- 
self to  the  Vatican  and  its  garden,  declaring 
that  he  was  under  restraint  and  a  prisoner  in  - 
his  own  palace.    Consult  PougeOis,  ^Histoire  dc 
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Pie  IX  >  (1877-86)  and  Lives  by  Uaguire 
(1878);  Shea  (1878);  O'Reilly. 

Pius  X  (Giuseppe  Sarto,  joo-sSp'pi  sar*- 
la)  :  b.  Riese.  2  June  183S ;  d.  20  Au&  1914. 
He  was  elected  to  the  papuy  by  the  College 
of  Cardinals,  4  Aug.  1903,  after  the  conclave 
had  been  in  session  five  days  and  assumed  the 
title  of  Pius  X.  He  was  bom  in  a  small  Vene- 
tian town,  of  a  humble  peasant  family.  His 
father  died  4  March  1842,  and  his  mother.  Mar- 
gariu  Sanson,  2  Feb.  1894,  after  a  life  ot  labor 
and  sacrifices,  entailed  in  rearing  ho-  family  of 
lune  children,  eight  of  whom  were  living  at 
the  time  their  brother  was  made  Pope,  all  in 
humble  circumstances.  There  were  two  brothers 
and  seven  sisters.  When  voung  Sarto  became 
a  parish  priest  his  mother  was  too  hum- 
ble to  live  with  him,  but  his  unmarried  sisters 
resided  with  him  at  the  patriarchal  palace  in 
Venice.  He  made  his  elcmcniaiy  studies  at 
Castetfranco,  z  small  town  not  far  from  Venice 
and  thanks  to  the  interest  shown  in  him  by 
Cardinal  Monico,  patriarch  of  Venice,  was  en- 
abled to  continue  his  education.  He  was  or- 
dained priest  18  Sept  1858  by  special  dispensa- 
tion of  Pitis  IX,  and  was  appointed  assistant 
priest  at  Tombolo,  from  which  place  he  was 
tnmsferred  in  1867  to  Salsano  as  parish  priesL 
His  zeal,  piety  and  well-directed  energy  led  to 
subsequent  appointment  lo  such  important  ec- 
clesiastical dignities  as  spiritual  director  in  the 
seminary,  judge  of  die  ecclesiastical  tribunal 
and  vicar-seneral  of  Treviso.  In  1884  he  was 
consecrated  bishop  of  Mantua,  in  Lombardy, 
where  be  remained  for  nine  years.  On  12  June 
1893,  Pope  Leo  XIII  created  him  cardinal  with 
San  Bernardo  alle  Terme  as  his  titular  church 
was  made  patri- 
e  years  later,  be 
was  summoned  to  Rome  to  elect  a  successor  to 
the  papal  throne,  made  vacant  by  Leo's  death, 
and  was  chosen  as  that  successor,  4  Aug.  1903. 

Pius  X  is  a  striking  example  of  the  bestowal 
of  the  highest  dignity  in  the  Roman  Catholic 
Church  upon  one  of  the  lowliest  origin,  utterly 
void  of  ambition,  whose  career  had  been 
marked  only  by  the  sincerest  piety  and  indom- 
itable zeal  in  the  practice  of  his  ecclesiastical 
profession.  His  elevation  is  an  apotheosis  of 
the  parish  priest  There  could  be  no  more 
marked  contrast  than  that  presented  by  this 
Pope  and  the  Pope  whom  he  succeeded.  Leo 
XIII  was  of  aristocratic  birth,  a  scholar,  a  dip- 
lomat. Pius  X  had  the  lowlv  peasant  spirit 
which  characterizes  his  whole  family.  He 
deprecated  his  elevation  to  the  bishopric  of 
Mantua  and  was  prostrated  by  his  election  to 
the  papacy,  accepting  it  only  through  sense  of 
duty.  Although  speaking  and  knowing  his  own 
language  with  classical  finish,  he  was  familiar 
with  no  other  except  for  a  slight  knowledge  of 
French  and  German.  He  was  known  through- 
ont  Italy  by  his  work  for  societies  and  for  his 
schools.  His  ardor  for  missionary  work  drew 
to  him  the  attention  of  all  who  were  interested 
in  this  tietd.  He  exacted  observance  of  dis- 
cipline although  he  was  indifferent  to  ceremony 
and  the  punctilious  observance  of  mere  form 
and  conventionalities.  He  was  a  staunch  advo- 
cate of  the  Gregorian  chant,  which  is  in  keeping 
with  his  insistence  on  liturgical  observance.  In 
his  first  encyclical  given  two  months  after  his 
accession,  the  Pope  declared  that  *we  have  no 
other  program  in  the  Supreme  Pontificate  but 


that  of  restoring  all  tSunffi  in  Christ  (Epb.  :, 
10),  so  that  'Christ  may  be  aU  in  all>»  (Col. 

One  vigorous  measure  of  Pius  X  shortly 
after  his  eTevation  to  the  papacy  was  to  abolisn 
the  'veto"  which  three  Catholic  Powers  enjoyed 
in  the  election  of  a  Pope.  He  drew  up  a  docu- 
ment in  which  excommunication  is  pronounced 
ipso-facto  against  any  one  who  acts  as  the  inter- 
mediary of  any  power  in  proposing  a  veto 
against  any  cardinal  during  a  conclave.  De- 
siHte  his  unflinching  altitude  toward  all  that 


toward  Queen  Margherita,  with  whom  he  be- 
came acmiainted  when  bishop  of  Mantua  and 
toward    King   Victor    Emmanuel    and    Queen  ' 
Helena,  whom  he  received  at  the  patriarchate  in 
Venice  on   their  visit  to  that  city. 

The  Venetians  were  surprised  that  the  Pope 
did  not  assume  the  title  of  Benedict,  as  one  of 
the  seven  popes  who,  like  himselfj  were  from 
the  province  of  Venice,  was  Benedict  XI  (Boc- 
cassini,  1303-04).  This  Pontiff  was  horn  at 
Treviso,  with  which  town  Cardinal  Sarto  had 
been  connected  by  his  labors  as  priest  Bene- 
dict also,  like  himself,  was  of  humble  origin  and 
of  lowly  spirit 

Pius  X  was  a  handsome  tnan  of  fine  phy- 
sique, with  1]tue  eyes  and  silver  hair,  a  most 
sincere  and  lovable  face,  and  possessed  a 
sonorous  voice  of  great  volume,  something 
of  special  value  to  one  who  is  ais tin gui shed 
by  zeal  for  preaching.  The  arms  of  this 
Pope  are  an  anchor  resting  on  the  waters  and 
a  radiant  sUr.  This  and  the  fad  that  he  was 
elected  on  the  day  of  Saint  Dominic  have 
recalled  the  title  applied  to  this  Pope  by  the 


have  a  dog  (Domini  Canes)  bearing  a  Mazing 
torch.  He  displayed  great  restraint  when  re- 
lations were  broken  off  with  the  French  govern- 
ment In  1907  he  issued  the  encyclical  "Pas- 
cendi,*  condemning  Modernism.     He  advocated 


barring  the  clergy  from  the  temporal  adminis- 
tration of  social  organizations,  as  this  had 
often  been  the  foundation  of  serious  annoy- 
ances. He  was  most  energetic  in  raising  funds 
for  the  sufferers  of  the  great  earthquake  of 
1907  and  secured  $1,400,000  for  them.  Consult 
'Life  of  Pope  Pius  X.'  with  preface  by  Cardi- 
nal Gibbons  (New  York  1904);  <Giacomello, 
Pio  X>  (Padua  1906). 

PIUS  IV,  Creed  of,  a  dc^cmatic  fomula  of 
the  Roman  Catholic  Church,  announced  by 
Pope  Pius  IV  in  his  bull  <In  SancrosancU* 
(1564).  It  was  prepared  by  a  commission  of 
tne  Tri dentine  Council.  A  formal  acceptance 
of  it  is  required  by  the  Church  from  all  con- 
verts, teachers  and  priests.  The  contents  may 
best  be  ascertained  by  consulting  the  full  'e*' 
given  in  Schalfs  'Creeds  of  Cniristendom 
(1877-78). 

PIUS  IX,  Order  of,  a  papal  order  of  meiit 
of  two  classes  founded  l>y  Pius  IX,  in  1847.  It 
is  conferred  on  the  nobility  in  recognition  of 
virtue  and  desert.  The  uniform  is  of  btae  with 
red  facings  and  gold  embroidery  and  the  dec- 
oration is  a  hexagonal  blue  star  with  gold  t»n»e 
between  the  anns,  bearing  upon  the  obverse, 
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PIUTS  (prat)  INDIANS,  ft  name  given 
various  tmall  tribe*  of  American  Indians  of  the 
Sboshone  family  residing  in  jouthweuem  Utab, 
Nevac^  Ariiotua  and  soudKaatern  California. 
Tbere  are  abobt  5,000  of  them  wbo  have  been 
known  by  the  name,  most  of  wbo«  are  beyond 
tbe  juiisdictioti  of  the  Indian  ageacies.  The 
United  States  ofKcia.)  records  recognize  but  750 
of  them.  The  Piuies  in  difFerent  localities  are 
known  as  Faviotos,  Giemehuevis,  Patitis  and 
Niunas.    See  SnoenoNe  Inbians. 

PIZARRO.  pl-za'r6  (Sp.  pe-tbar'ro),  Fran- 
cisco, Spanish  adventurer,  the  discoverer  and 
conqueror  of  Peru :  b.  Truxillo,  Elstremadura, 
about  1471 ;  d.  Lima,  Peru,  26  June  1541.  Tbe 
^irit  of  adventure  which  in  his  dme  pervaded 
Spain  induced  him  to  seek  his  fctftune  in  tbe 
newly-found  continent  of  America.  He  was  in 
Uarien  in  1509  and  afterward  was  connected 
with  Balboa  when  the  latter  discovered  the 
Pacific  (15131.  Subsequently  he  became  asso- 
ciated with  Hernando  Luqoe.  a  priest  possessed' 
of  some  monev,  and  Diego  de  Alma^ro,  an  ad- 
venturer like  himself,  and  having  jointly  fitted 
out  an  expedition  the  associates  set  sail  from 
-  Pwiama  on  a  vOyagc  of  explorafion  and  con- 
quest along  the  coast  to  the  southward  (1524). 
Th«r  first  voyage  was  unsuccessful,  but  learn- 
ing the  existence  of  the  rich  empire  of  Peru 
they  were  not  long  in  making  a  second  voyage, 
wifli  the  intention  of  conquering  this  country. 
Their  forces  were  too  few,  however,  for  this 
object,  and  I^zarro  determined  to  seek  assist- 
ance in  Spain.  After  encountering  tedious  de- 
lays and  obstacles  he  obtained  from  the  queen 
a  commission  bestowing  on  him  the  right  of 
discovery  and  conquest  in  Peru,  with  (he  rank 
and  title  of  governor  and  captain-genera!  of  the 
province.  Raising  a.small  force  in  Spain,  he  re- 
CTOuetl  the  Atlantic  (in  1530),  and  January 
1531  sailed  frcxn  Panama  with  tfaree  vessels  and 
a  force  of  185.  Taking  advantage  of  a  mil 
war  then  raging  in  that  coontry,  me  Spaniards 
became  the  allies  and  eventually  the  enslavers 
of  Atahualpa,  the  successful  contestant  for 
power.  What  has  been  ascribed  to  treachery 
on  the  part  of  Pizarro  in  dealing  with  Ata- 
hualpa has  proved,  in  the  light  of  recent  his- 
torical research,  to  have  been  a  justifiable  and 


spiracy  against  their  lives.  The  ransom  offered 
and  paid  by  Atahualpa  for  his  release  amounted 
to  some  $8,000,000  and  not  to  $17,000,000  as 
commonly  and  erroneously  stated.  The  news 
of  their  success  brought  a  considerable  acces- 
sion of  strength  from  Europe  to  the  invaders. 
The  Inca  Manco  was  allowed  to  reign  as  a  do- 
nodiing  monarch.    Pizarro  was  made  a  mar- 

;uis  and  in  order  to  consolidate  his  empire 
ounded,  in  1535,  the  city  of  Lima,  which  he  in- 
tended as  the  capital  of  his  possessions.  But 
the  discord  whidi  had  long  existed  between 
Ahuagro  and  Pizarro  at  last  broke  out  into 
open  violence,  and  in  the  struggle  which  ensued 
Almagro  was  defeated,  taken  priscmer  and 
killed.  This  catastrophe,  which  took  place  in 
1538,  was  avenged  by  partisans  of  Almagro, 
who  conspired  against  Pizarro  and  murdered 
him  in  his  pala.ce  at  LimA.  The  character  of 
Pizarro  has  been  largely  rehabilitated  by  the 


new  school  of  the  historians  of  the  Spanish 
conquests.  He  is  now  acknowledged  to  have 
been  not  only  a  man  of  remarkable  military 
genius,  but  of  great  integrity  and  hi^  moral 
piu'pose.  Consult  Prescott,  'Conquest  of  Peru' 
(1847) ;  Markham,  'Peru'  (1893) :  LummU, 
'Spanish  Pioneers'  (1893)  ;  Ober,  F.  A-,  'Pi- 
zarro, and  the  Conquest  of  Peru'   (1906). 

PIZARRO,  Gonnlo,  Spanish  adventurer: 
b.  Truxillo,  Eatremadura,  about  1506;  d.  Cuzco, 
Peru,  April  1548.  He  was  half-brother  of 
Francisco  Pizarro  (qv.)  whom  he  accompanied 
on  a  second  visit  to  Peru  in  1531.  In  early  life 
he  had  signally  distinguished  himself  as  a 
soldier  and  vdien  he  rnched  the  New  World 
was  adtnowledged  to  be  the  best  lance  in 
Peru.  His  talents  were  exclusively  those  of 
a  guerrilla  chief,  as  he  lacked  the  military  and 
civil  capacity  of  Francisco,  He  subdued  Char- 
cas  (Bolivia),  obtained  a  grant  of  the  mineral 
district  about  PotoM  and  grew  ricb.  In  1540 
he  was  appointed  by  Fiancisco  governor  of 
Qmto  a>il  directed  to  undertake  an  expedititm 
toward  the  east,  where  a  land  supposed  to  be 
extremely  licb  in  spices  was  reported  to  lie. 
He  set  out  on  the  expedition  across  the  Andes, 
during  which  be  was  deserted  by  Orellana 
(q.v.),  who  discovered  the  headwater  of  the 
Amazon  and  descended  that  stream  to  the 
ocean.  The  expedition  occupied  two  years  and 
ereatly  thinned  the  ranks  of  the  adventurers  by 
Its  hardships.  After  the  assassination  of  Fran- 
cisco, Gonzalo  raised  an  army  and  advanced 
upon  Lima  to  attack  Nuiiez  Vela,  the  new  and 
unpopular  viceroy  sent  out  from  Spain.  He 
was  warmly  supported  by  the  bulk  oi  the  colo- 
nists and  many  of  the  royal  troops.  On  18  Jan. 
1546  a  battle  took  place  at  Anaquito  near  Quito, 
in  whidi  Mufiez  was  defeated  and  slain.  But 
in  the  following  year  Pizarro  was  attacked  by 
an  ariny  sent  from  Spain  under  Pedro  de  la 
Gasca  and  was  eventually  defeated,  taken 
prisoner  and  executed. 

PLACE,  Victor,  Franch  Assyriologist ;  b. 
Paris,  1819:  d.  I87S.  In  1839  he  began  bis  con- 
nection with  the  Foreign  Office  and  was  succes- 
sively ctHisular  agent  at  Naples,  Gibraltar  and 
Haiti.  In  1851  he  was  removed  to  Mosul  as 
consul  and  continued  the  excavation  projects 
inaugurated  by  his  predecessor,  Botta,  at  lOior- 
sabad.  Many  valuable  Assyrian  remains  were 
uncovered.  Some  of  the  trophies  were  lost  in 
the  river  by  accident.  la  1855  Place  was 
transferred  to  Jassy,  Moldavia,  but  his  abuse 
of  power  and  greed  for  gold  soon  caused  his 
removal  to  Adrianople,  whence  in  1870  he  was 
transferred   to   New   York.     Here  he  was   eii- 

Saged  in  [turcbasing  munitions  for  France  in 
le  war  with  Prussia,  and  by  purchasing  de- 
fective material  and  charging  a  high  price  to 
his  government,  he  enriched  himself  to  the  ex- 
tent of  over  600,000  francs,  when  he  was  dis- 
covered, indicted,  tried,  convicted  and  sentenced 
to  two  years  in  prison.  President  Thiers  after- 
ward commuted  the  sentence.  Place  published 
'Ninevif  et  I'Assyrie'  (2  vols,  text;  1  vol. 
plates,  Paris  1867-70). 

PLACENTA.  See  Eubsyolocy;  Obstet- 
■ics. 

PLACER  DEPOSITS,  deposits  of  the 
metals  or  valuable  minerals  in  fragmental  form 
associated   with   coarse   sand  or  gravel    The 
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1  minerals  to  be  found  in  this  way  are 
gold,  platinmn,  tin  and  monaziie,  though  other 
placer  deposits  are  known.  Placer  deposits 
originate  from  the  weathering  of  rocks  in  which 
diese  minerals  occur.  As  the  valuable  minerals 
are  heavier  than  the  waste  rock,  they  are  grad- 
ually segregated  by  the  carrying  away  of  the 
finer  or  lighter  material.  The  gold  placers  of 
Califoroia  and  Alaska  constitute  familiar  ex- 
amples. The  valuable  minerals  are  secured  by 
washing  the  gravels  either  by  haod  (p&nning) 
or  other  means. 

PLACER  MINING.    See  Gold  Mining. 

PLACERS,  tn  mining,  deposits  of  valuable 
mineraU,  found  in  small  particles  in  the  beds 
of  streams  and  on  lakes  and  seashore.  The 
principal  metals  so  found  are  gold,  tin,  chro- 
mium, iron  and  precious  stones.  According  to 
the  legal  classification  of  mines  in  the  United 
States  all  mineral  deposits  other  than  veins  of 
rock  in  place  are  placers.  Placer  orw,  being 
heavy,  when  freed  by  the  decompositioa  of  the 
containing  rock,  mingle  with  the  materials  car- 
ried down  br  running  streams  and  settle  to 
the  botiom  -where  the  current  slackens.  Maone- 
tite  is  the  commonest  of  the  ores  found  in 
placers,  and  the  frequency  of  gold  and  platinum 
in  it  gives  it  a  high  commercial  value.  See 
Gold  ;  Mining. 

PLACET,  pia'set,  or  PLACITUM,  piasl- 
tfm  iplacitum  regium),  the  assent  of  ie  civil 
power  to  the  promulgation  of  pontifical  ordi- 
nances within.  Its  jurisdiction ;  called  also  exe- 
qualor.  The  right  to  exercise  supervision  over 
communications  of  the  Holy  See  with  bishops, 
clergy  and  people  of  sovereign  states  and  to 
prevent  or  suspend  the  promutgatioii  of  bulls, 
letters  apostolic  and  other  pa^  instnunents, 
imless  tibey  have  received  the  approval  of  the 
secular  state  itself,  is  asserted  in  the  famous 
'Declaration'  of  the  Galilean  clei^  (1682); 
and  in  the  various  German  states  it  is  embodied 
in  the  constitutional  law :  this  is  Ho  less  true  of 
Catholic  states  than  of  Protestant.  The  exer- 
cise of  the  tight  was  carried  to  extreme  lengths 
by  the  Emperor  Joseph  II  (reigned  1765-90) 
who  asserted  for  himself  a  supremacy  in  the 
administration  of  Church  affairs.  And  not  only 
ordinances  emanating  from  Rome  but  even 
fiiose  of  the  local  bishops  were  made  subject  to 
censorship  by  the  secular  authority.  Trie  sec 
of  Rome  has  never  admitted  as  a  matter  of 
right  the  claim  of  the  state  to  impede  the  exe- 
cution of  papal  ordinances ;  but  to  prevent 
greater  evils  it  has  generally  acquiesced  in  the 
exercise  of  this  power.  All  the  Catholic  states 
of  the  continent  of  Europe  claim  and  exercise 
the  right.  In  the  ki-ngdom  of  Prussia  in  the 
years  1873-75  very  stringent  laws  were  enacted 
(Falk  laws.  May  laws)  to  control  the  Catholic 
bishops  and  clergy,  the  Catholic  theolomcal 
seminaries  and  the  Catholic  Church  disciplina 
A  newly-ordained  priest  was  made  liable  to  fine 
and  imprisonment  if  he  proceeded  to  the  work 
of  his  ministry  without  the  placet  or  exequatur 
of  the  Minister  of  Worship;  or  confessors  in- 
curred the  like  penalties  for  refusing  absolntion 
under  certain  circumstances  to  penitents;  in 
1884  there  were  in  the  one  diocese  of  Breslau 
IW  priests  who  had  incurred  the  penalties ;  but 
the  government  intervened  and  the  penalties 


were  remitted;  afterward  all  of  dte  Falk  laws 
were  dther  repealed  or  mitigated  essentially. 

PLACBTAS,  plA-sa'tis,  Cuba,  town,  pmv- 
ioce  of  Santa  Clara,  20  miles  southeast  of  the 
dty  of  Santa  Qara.  It  is  in  a  fertile  nigsr 
district,  is  connected  with  Cama.juani.  and  the 
seaports  of  Sagua  La  Grande  and  Cainarren  by 
laiL    Pop.  about  6,50a 

PLACOIDEt,  pia-koi'd£-I,  the  name  of  an 
ohsolete  grouping  of  fishes,  including  those  with 
placoid  scales.    See  Fish. 

PLAGAL,  ui  mnsic,  the  name  given  by 
Gregory  the  Great  to  the  four  collateral  scales 
which  he  added  to  the  four  authentic  scales 
of  Ambrose.  The  term  plagal  is  now  applied 
to  melodies  in  which  the  prindpal  notes  lie 
between  the  fifth  of  the  key  and  its  octave.  The 
plagal  cadence  consists  of  the  chord  of  die  sub- 
dominant  followed  iff  that  of  the  tonic.  See 
Music 

PLAGlAULACIDa:,  pII"i!-3-lisl-d6,  a 
family  of  fossil,  multltubcrculate  mammals, 
whose  fragmentary  remaiiis  occur  in  forma- 
tions from  the  Triassic  to  the  Tertiary 
periods  in  both  Europe  and  North  Amer- 
ica. These  remains  are  chiefiy  of  jaws  and 
molar  teeth,  in  many  respects  foreshadowing 
those  of  the  marsupials.  The  typical  genus  is 
Plagiattlax ;  others  are  Allodon,  Boloaoti  and 
Ctenacodon.  This  family,  says.  Woodward. 
does  not  seem  to  have  become  extinct  until 
early  Tertiary  times,  the  genus  Ptilodiu  occur- 
ring in  the  Puerco  (Eocene)  beds  of  New 
Mexico,  Whether  the  South  African  genus 
Microlestes,  often  associated  with  these  genera, 
really  belongs  here  is  disputed,  many  paleontol- 
ogists regarding  it  as  reptilian.  Consult  Wood- 
ward, 'Vertebrate  Pala»ntology'  (1898)  ;  Bed- 
dard.  'Mammalia'   (1901). 

FLAGIOCLASE,  a  group  of  triclinic  feld- 
spars (q-v.)  in  which  the  two  prominent 
cleavage-directions  are  oblique  Co  eadi  other. 
The  designation  was  adopted  by  Brcitfaaiqit.  In 
the  group  are  included  anortfatte,  albite,  oligo- 
clase,  labradorite. 

PLAGIOSTOML  See  Fish;  Ichtbyoloct. 

PLAGIUM,  in  Roman  law,  the  crime  of 
stealing  the  slave  of  iinother,  or  of  kidnappiiw  a 
free  person  in  order  to  make  him  a  slave.  Ac- 
cording to  German  law  it  is  the  getting  forcible 
possession  of  a  man's  persoiL  so  as  to  restrmn 
him  of  his  liberty.  By  Scotch  law  the  crime  of 
stealing  an  adult  person  was  punishaMe  with 
death,  and  the  same  punishment  has  been  ap- 
plied to  the  stealing  of  children. 

PLAGUE,  History  of  the.  The  plague, 
so-called,  has  been  a  general  name  for  centuries 
for  any  prevailing  sidcness  that  carried  off 
great  numbers  of  people.  While  all  the  instan- 
ces recorded  below  are  spoken  of  as  'the 
Slague"  it  is  probable  that  several  diseases  have 
giired  in  the  records.  See  Black  Death- 
Bubonic  Plague  (concerning  the  modes  of 
commtinication  of  the  plague),  very  different 
opinions  have  been  entertained,  according  to  the 
state  of  medical  science.  In  early  times,  when 
calamitous  events,  the  causes  of  which  were  not 
imderstood,  were  attributed  to  spirits  and  de- 
mons, the  plagTie  was  also  ascribed  to  their  in- 
fluence. At  a  later  period  it  v/as  accounted  for 
by  changes  in  the  air,  by  poisonous  vapors 
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which  descended  trom  the  atmosphere,  or  whs 
attributed  lo  clouds  of  insects  which  were  re- 
ceived into  the  bod^  by  inspiration,  or  in  the 
food,  or  by  absorption  through  the  skin,  thus 
oorriQttiaK  the  blood.  There  are  certain  c(»idt- 
tktns  which  have  always  attended  outbreaks  of 
the  plagnc.  The  chief  of  these  are  unwbole- 
some  and  insnfBcient  food,  overcrowding,  bad 
ventUatioit,  accumulation  in  the  neighbw'hood 
of  dwellings  of  decaying  aniina.1  ana  vegetable 
refuse.  In  short,  these  conditions  may  be 
summed  up  in  the  words,  'poverty  and  bad  sani- 
tation.* The  cold  weather  of  northern  latitudes 
has  been  observed  to  check  the  advance  of 
plagues.  In  Europe  the  late  snmmer  and  au- 
ttunn  months  have  been  marked  by  its  deadliest 
ravages.  It  is  endemic  in  certain  localities  of 
Asia  (parts  of  Mesopotamia,  India,  China),  and 
when  it  has  appeared  in  Europe  it  seems  always 
to  hsve  been  traced  to  the  £ast.  It  has  often 
been  carried  by  shi^s,  no  doubt  by  one  or  other 
of  the  crew  being  mtected,  and  not  by  the  mer- 
chandise; 

There  is  little  dmibt  that  the  plagoe  ap- 
peared in  the  most  ancient  times,  parbcularly 
where  a  numerous  population  was  crowded  to- 
gether in  the  warm  climates ;  but  we  must  not 
consider  eveir  disease  as  the  plague  which  has 
been  so  called  hy  bistoriaEi&  as  tbey  often  mean 
by  the  term  nothing  more  tllao  a  malignant  dis- 
order prevaiUng  over  a  considerable  extent  of 
country.  AmoR^  the  most  famous  instances  is 
the  plague  descnbed  in  so  ma&terly  a  manner  by 
Thucydides,  which,  in  the  second  year  of  the 
Pelopoimesian  War  (430  b.c},  ravaged  Athens, 
then  besieged  by  the  Spartans.  A  large  number 
of  the  inhabitants  of  Attica  had  fied  into  the 
dty.  Fear,  anxiety,  want  or  poor  provision 
and  the  corruption  of  the  air  caused  by  the 
crowded  state  of  the  population,  produced  and 
propagated  the  disease  in  the  ci^.  Death  gen- 
erally ensued  on  the  seventh  oi  ninth  day. 
This  epidemic  does  not  seem  to  have  been  the 
real  Oriental  plague,  however,  any  more  than 
that  which  prevailed  in  Jerusalem  (72  A.D.) 
when  it  was  besieged  bv  the  Romans,  as  de- 
scribed by  Josepibus.  In  Rome  the  pia^e  ex- 
isted (77  A.D.)  in  the  reign  of  Vespasian;  of 
Marcus  Aurelius  (170),.  when  it  raged  over 
almost  all  Europe  and  Asia  (bnt  this  was 
probably  not  the  real  plague) ;  of  C^fmmodus 
(in  189) ;  and  particularly  of  (jallienus  ([in 
262),  when  5,000  persons  are  said  to  have  died 
daily  in  Rome.  In  Constantinople,  in  the  reign 
of  Justinian  ^in  544),  it  raged  SO  violently  that 
1,000  grave-diggers  are  said  to  have  been  in- 
sufiident  for  the  interment  of  the  dead.  This 
terrible  plasue  continued  its  ravages  for  50 
years  with  but  short  intervals.  In  565  it  ap- 
peared imder  the  name  of  pestis  inguinarta  m 
Treves;  in  588  in  Marseilles.  From  the  de- 
scriptions of  this  visitation  given  by  contem- 
porary wnlers  it  was  evident^  the  titie  Orien- 
tal plagtie,  and  it  had  spread  over  Egypt  beifore 
reaching  Europe.  Great  mortality  rrom  it  re- 
rolied  not  onff  in  Constantinople  but  also  in 
Italy,  Gaul  and  other  coontries,  inchidlng  nortb- 
I  em  Africa. 

'  In  the  7di  century  die  plague  or  other  seri- 

I  QUI  eiMdemic  raved  in   Saxony;  in  823  it  pre- 

I  vailed  all  over  Germany,  and  from  875  to  877 

was  particularly  malignant  in  Saxony  and  Mis- 
i  nia,  as  was  also  the  case  in  964.    In  the  11th 

I  century  it  br<^e  out  in  (^rmany  at  least  six 
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times,  mostly  after  or  durii^  a  famine,  and 
raged  with  so  much  violence  that  it  was  be- 
lieved that  all  mankind  was  doomed  lo  be 
swept  awvi  by  iL  This  unfortutiate  belief 
firevented  the  (f^ng  of  effectual  means  to  check 
It,  and  apathy  in  suffering  was  considered  as  an 
act  of  piety.  In  some  cases,  however,  the  Jews, 
were  suspected  of  having  pcMsoned  the  wells,' 
as  in  a  time  not  very  remote  the  Hungarian 
peasantry  suspected  the  nobility  when  the  chol- 
era swept  away  so.  many  of  the  poorer  classes. 
In  the  12th  century  the  plague  prevailed  in  Ger- 
many above  25  years.  In  the  13th  century  it 
was  brought  into  Europe  by  the  Crusaders.  At 
the  middle  of  the  14th  century  it  traversed  all 
Europe,  and  was  then  called  the  Black  Deau. 
The  Ijlack  death  was  carried  lo  Europe  from 
the  East,  having  been  transmitted,  ii  is  said, 
fiom  Tartaty,  and  ultimately  from  China,  to 
the  Crimea,  whence  it  was  carried  to  Italy  t^ 
certain  Genoese.  It  also  reached  Egypt  and 
thence  northern  ;Africa.  In  England  it  broke 
out  first  in  the  west  tn  1348,  and  then  spread 
over  the  rest  of  the  country,  including  Ireland 
and  Scotland,  its  ravages  being  severest  in  the 
towns.  After  causing  an  immense  number  of 
deaths  it  reanpeared  in.  1361  and  1369.  The 
black  death  was  the  most  serious  epidemic  ever 
known  to  have  afflicted  Europe.  In  England 
the  proportion  of  deaths  amounted  to  a  third, 
or  even  a  half,  of  the  whole  population.  Some 
towns  lost  almost  all  their  irdiabitants ;  in  Ox- 
ford two- thirds  of  those  connected  with  the 
educational  institutions  perished ;  in  London  the 
deaths  amounted  to  100,000,  in  Norwich  to 
60,000.  The  mortality  was  naturally  greatest 
among  the  lower  orders ;  while  the  clergy  and 
religious  orders  suffered  lo  an  equal  or  greater 
extent,  no  doiibt  from  their  efforts  on  behalf 
of  their  suffering  brethren.  Of  those  attacked 
some  died  almost  immediately,  others  within  12 
hours,  almost  all  succumbed  within  three  days. 
Il  spears  to  have  been  at  its  height  in  the  sum- 
mer of  1349,  The  consequences  left  behind 
were  great  and  fat-reaching.  One  was  that  la- 
borers were  so  scarce  that  wages  went  up  to 
double  their  former  rate,  thus  leading  to  the 
passing  of  acts  intending  to  reflate  them, 
which  Tiad  little  result  except  to  stir  up  ill-feel- 
ing, ultimately  culminating  in  Wat  Tyler's  in- 
surrection. Another  consecfuence  was  the 
breaking  up  of  many  estates  into  farms  let  on 
lease,  owing  to  the  scarcity  of  hired  labor  by 
whidi  they  could  be  cultivated  tmder  their  own- 
ers' management.  A  great  accession  to  tix 
land  owned  by  the  Church  was  another  conse- 
quoice  of  the  black  death,  which  long  remained 
a  landmark  in  English  social  history.  Since 
that  time  the  plague  has  never  raged  wilfa  so 
much  violence. 

Boccaccio,  in  the  introduction  to  his  <Decam~ 
eion,'' has  given  a  vivid  description  of  its  phys- 
ical and  moral  eCEects  in  Florence  in  litS.  In 
the  15th  century  it  raged  in.  Europe  on  several 
occasions,  and  was  accompanied  with  dreadful 
sufferings.  The  historians  of  that  time  give  ter- 
rible pictures  of  distress.  London  suffered  se- 
verely both  at  the  beginning  of  the  century  and 
again  in  1428,  while  a  serious  outbreak  took 
place  in  1472  and  subsequoit  years.  In  the 
16th  century  the  plague  ^aln  r^ed,  and  in  1563 
was  introduced  into  England  by  the  return  of 
an  En^ish  army  from  the  Continent  Thoua^ 
some  meama  were  already   taken  against  tne 


n(K 


>gle 


PLAOUBS  OP  EGYPT 


plague — for  instance,  lazarettos  built — yet  it 
raged  in  EuroQe  on  various  occasions  and  in 
dinerent  countries  during  the  17th  century. 
Holland  suffered  from  i-  ■-  '*«'  ■  --  *>" 


year  Egypt  lost  by  it  about  1,000,000  of  its 
nabitants.    In   1630  Milan  was  ravaged  by  it; 

in  163S-37  Holland  again  suffered ;  in  16S6  Italy 


Bombay  was  for  plague  purposes  tuperveded  by 
a  pla^e  committee.     In  FeDrvary  1897,  :~      '~ 


habitants.    In   1630  Milan  was  ravaged  by  it;      plagui 

in  163S-37Holli     '  ~      " 

had  a  dreadful 
persons 


>n,  dnrinR  which  300.000 
'r.  died  in  Naples,  60,000 
I  Genoa,  but  only  14,0iXl  in  Rome,  owing  to 
superior  sanitary  measures  and  precautions.  On 
this  occasion  it  spread  also  to  Spain,  Germany 
and  Holland.  In  1603,  1625,  1636  and  166S  It 
made  great  ravages  in  England.  In  1603  there 
are  said  lo  have  been  38,000  deaths  in  London; 
ill  1625,  3S,O0O;  in  1636,  over  10,000;  while  1665 
is  known  as  the  year  of  the  'great  plague*  in 
London,  so  graphically  described,  with  perhaps 
some  coloring,  by  Defoe.  DurinR'  the  year  the 
deaths  are  given  at  nearly  one-seventh  of  the 
population.  The  disease  spread  somewhat 
widely  over  the  country  both  in  this  and  the 
following  year.  The  cessation  of  the  plague  in 
London  was  attributed  to  the  great  fire,  and 
though  this  no  doubt  had  its  local  effect,  still 
there  was  a  similar  disappearance  of  Uie  epi- 
demic   not    long   after    diis    time   in    western 

In  1679  Vienna  lost  76,000  of  its  dtiiens  by 
this  scourge;  in  1681  Prague  lost  83,000:  and 
various  German  cities  suffered  severely.  Early 
in  the  18th  century  the  plague  caused  many 
deaths  in  eastern  and  central  Europe,  the  num- 
ber in  Prussia  and  Lithuania  being  set  down  at 
283,000.  On  this  occasion  it  extended  its  rav- 
ages into  northern  Europe,  Copenhagen  and 
Slockhohn  having  both  suffered,  the  latter  to 
the  extent  of  40,000  deaths.  In  Constantinople 
and  other  places  in  the  Levant  it  frequently 
raged  during  this  century,  and  in  1720-21  Mar- 
seilles and  part  of  southern  France  were  rav- 
aged by  the  epidemic  brought  from  this  quar- 
ter. The  deaths  in  Marseilles  alone  are  said  to 
have  numbered  from  40,000  to  60,000;  thousands 


other  adjacent  regions,  and  in  1771  it  carried 
off  over  40,000  persons  in  Moscow,  or  one- 
fourth  of  the  whole  population.  During  the 
19th  century  it  made  itselJ  felt  on  several  occa- 
sions in  Constant! noule  and  other  pans  of  east- 
ern Europe,  in  Asia  Minor,  Syria,  Mesopotamia, 
Arabia,  Persia,  Egypt  and  northern  Africa,  but 
nowhere  did  it  affect  a  very  wide  area.  In 
1834-35  great  mortality  was  caused  in  Egypt 
It  also  carried  off  many  thousands  in  Mesopo- 
1  between  1873  atid  1877.    In  1878-79  the 


plague  made  its  appearance  on  the  lower  Volg^ 
where    it    caused    a    considerable    number    oi 

deaths. 


India  has  often  been  visited  bv  this  terrible 
disease,  and  hundreds  of  thousanos  have  at  va- 
rious times  succumbed  to  it  in  that  country.  In 
Septemher  1896,  several  cases  were  recognized 
in  Bombay,  and  during  the  succeeding  nine 
months  the  disease  ra^ed  in  the  city  with  sudi 
severity  that  the  majority  of  the  inhabitants 
neighboring  towns  and  villages.    Poona 


parts.  A  special  commission  of  experts  was 
appointed  by  the  Indian  government,  and  vigor- 
ous measures,  such  as  house-to-house  vUitadon, 


temationat  sanitary  conference  regarc&i^  the 
guc  sal  at  Vienna,  and  after  disctission  came 
the  conclusion  that  the  disease  wu  caused 
by  a  bacillus  discovered  in  1894  by  Kitasato  and 
Yersin.  They  also  gave  countenance  to  the 
view  that  rats,  mice  and  certain  other  animals, 
which  were  liable  to  attack,  probably  contrib- 
uted largely  to  spread  the  disease.  Bombay  was 
again  visited  by  a  serious  epidemic  in  the  au- 
tumn of  1897,  which  reached  a  climax  in  Feb- 
ruary of  ^e  following  year,  lE^en  the  deaths 
from  plague  numbered  250  per  day.  This  out- 
break also  spread  to  other  parts  of  India,  espe- 
cially in  the  Bombay  presidency,  but  it  wa*  vir- 
tualty  over  by  June.  The  sanitary  measures  of 
the  authorities  came  into  collision  with  native 
beliefs  and  prejudices  at  various  points,  and  on 
9  May  1898  serious  riots  broke  out  in  Bombay 
and  elsewhere.  This  led  the  government  to 
abandon  all  the  more  stringent  and  severe  of 
their  preventive  measures,  and  the  fact  that  no 
harm  resulted  from  their  action  seemed  to  jus- 
tify the  statement  that  the  disease  takes  its  own 
course  whatever  may  be  done.  Calcutta  was 
first  vi«ted  1^  the  pli^ue  on  16  April  1S98,  and 
soon  a  consiaerable  number  of  cases  were  re- 
ccrded.  Battgalore  and  some  other  places  In 
southern  India  suffered  severely,  aitd  in  August, 
Bombay  was  again  seriously  affected.  This  re- 
r.ewed  outbreak  passed  off  in  due  course  only 
~    be  succeeded  by  another,  extending   from 


tinued  to  lose  many  Uves  by  this  scourge.  The 
plague  reached  Madagascar  in  November  1&9, 
and  this  is  the  first  authentic  record  of  its  ap- 
pearance south  of  the  equator.  It  was  soon 
afterward  reported  from  Reunion,  Mauritius, 
German  and  Portuguese  East  Africa,  and  West 
Africa.  In  July  of  that  year  some  Spanish 
sailors  arriving  at  Oporto  died  of  the  plague, 
and  it  also  carried  off  others  in  this  part  of 
Portugal.  The  first  insunce  of  the  pla^e  in  the 
New  World  was  recorded  from  Brazil  in  No- 
vember 1899.  Early  in  1900  the  lirst  case  of  It 
was  recorded  in  Australia,  but  by  September 
that  country  was  practically  free  from  the  dis- 
ease. It  has  since  visited  Soudi  Africa,  and 
in  1900  there  were  a  few  cases  at  Glasgow. 
The  spread  of  the  plague  in  India  during  recent 
years  is  shown  by  tlie  following  official  figures: 
In  1897  there  were  S6.000  recorded  deaus;  in 
1900,  93,000;  in  1901,  274,000;  in  1902,  S77.O0O. 
Dunng  the  single  month  of  Hard)  1903  no  less 
than  136,000  in  that  country  perished  from  this 
disease.  No  dty  with  modem  sanitation  has 
suffered  from  the  plague  in  the  20tb  century. 

PLAOUBS  OF  SGYPT,  a  sncccsuon  of 
inflictions,  usually  regarded  as  having  been  10 
in  ntimber,  which,  according  to  the  Old  Testa- 
ment, were  (^vinely  sent  upon  the  Eg^rptians  to 
compel  them  to  entandpate  the  Israelites  from 
bondage  and  allow  them  to  quit  tile  land  of 
Egypt.  (Ex.  vii.  14,  xii.  30.  For  the  use  of  the 
word  plague,  see  ix.  14,  xi.  1).  The  first 
plague  consisted  in  die  turning  of  the  waters  «{ 
Egypt  into  blood;  the  second,  of  frogs  that 
covered  the  land ;  the  third,  of  lice  annoying 
both  man  and  beast;  the  fourth,  of  gricvom 
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swarms  o£  flies;  the  fifdi,  of  murrain  that  at- 
tacked the  livestock ;  ib«  sixth,  of  boils  *break- 
int;  forth  with  fclains  upon  man  and  upon 
beast* ;  the  seventh,  a  severe  thunderstorm  ac- 
companied by  destructive  hail;  the  eighth,  a 
phgue  of  locnsts  that  ale  what  the  h^il  had 
spared ;  the  nindi,  a.  darkness  that  could  be  felt* 
the  tenth,  the  death  of  the  firstborn  of  man  and 
beast  among  the  Efiyptians.  Consult  Driver, 
S.  R..  'Commentary  on  Exodus*  <19U); 
Selbst.  'Handbuch  zur  Biblisch  Geschichte> 
(FitJbuiK  1910). 

PLAICS,  %  European  flatfish  (,Pleuro- 
ntctes  platessa),  allied  to  the  turbot,  and 
higblT  esteemed  as  food.  It  attains  an  average 
length  of  12  or  18  inches.  The  dark  or  upper 
side  is  colored  brown,  spatted  with  red  or 
orange.  They  are  caught  diiefly  t^  means  of 
trawl-nets. 

PLAIDS.  A  plaid  is  a  pattern  in  textile 
fabrics  consisting  of  bars,  or  stripes,  of  color 
crossinf;  each  other  at  right  anises.  A  plaid 
is  a  devdopment  of  the  check,  whidi  in  textile 
fabrics  is  a  pattern  of  squares  of  alternate 
colors.  Properly  speakin?,  a  check  should  have 
□o  divisions  between  the  squares  more  than  a 
thin  boundary  line.  In  other  words,  the  pat- 
tern should  resemble  the  ordinary  chess-board 
The  word  check  is  derived  from  an  old  Euro- 
pean custom  of  settling  accounts  and  compute 
ing  money  by  means  of  counters,  or  talhes,  on 
a  table  covered  with  a  dieckered  cloth.  The 
word  comes  from  the  French  ichiqnitr  mean- 
ing ch«ss-bo3rd. 

The  check,  a  very  ancient  pattern,  was  ex- 
traordinarily popular  in  ancient  Egypt  as  a 
motive  of  decoration;  and  this  motive  was  un- 
doubtedly derived  from  the  woven  fabrics  and 
the  baskets  of  plaited  reeds  and  rushes.  In  the 
decorations  of  temples,  tombs  and  houses  the 
E^ptians  frequently  used  a  single  checker  of 
two  colors,  dark  and  light,  alternately  arranged. 
Sometimes  the  form  was  rectilinear  instead  of 
sqnare.  Sometimes  each  sqnare  was  ornamented 
by  a  cross;  and  in  this  case  the  blocks  were 
frequently  yellow  and  green,  alternately,  and 
the  device  (cross)  upon  Aem  red  and  black. 
Occasionally,  too,  the  squares  were  of  various 
colors  arranged  in  such  a  way  as  to  form 
geometrical  patterns.  Sometimes  the  squares 
were  cut  into  halves  and  die  tittle  triangular 
blocks  were  grouped  so  as  to  make  a  pleasing 
effect  of  form  and  color.  Fabrics,  both  of  linen 
and  wool,  cochibited  a  great  variety  of  motives 
formed  of  straight  fines  —  lines  horizontal, 
perpendicular  and  diagonal.  The  Egyptians 
may  be  said  to  have  *woi1ced  the  check  to 
deadi.* 

The  ek4ek  is  found  in  nearly  every  cotmtry, 
andent  and  modem,  savagfe  and  dvihied,  as  a 
motive  of  decoration  and  as  forming  a  pattern 
for  textiles.  Scotland  is,  however,  of  all  coun- 
tries the  home  of  the  plaid,  there  called  iartoM, 
and  affectionately  'plaidie"  in  song,  story  and 
legend.  The  word  tartan  is  derived  from  the 
Gaelic  larttin,  or  tartuin,  meaning  across, 
athwart,  over  or  through,  whidi,  of  course,  ap- 
plies to  the  crossing  of  the  threads  in  the  weav- 
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the  material  and  not  to  te  palltnt. 

To-day  the  word  tartan  indode*  both  t 


terial  and  pattern.  The  French  had  the  word 
tiretaine  in  the  13th  century  for  'doth  dyed  of 
a  scariei  color.*  In  a  wardrobe  account  of 
James  HI  of  Scotland  (1471)  there  is  mention 
of  an  ell  and  a  half  of  blue  urtan  to  line  hit 
gown  of  doth  of  gold.  James  V  of  Scotland 
in  1538  on  a  hunting  excursion  into  the  High- 
lands wore  a  suit  made  of  varicolored  tartan. 

The  variegated  pattern  has  also  a  Gaelic 
name  —  ■Cathdaih,*  'war-color,»  or  'the  strife 
of  colors."  Another  name  is  plodden.  An 
Ejiglidxman  visiting  Edinbur^  m  1598  wroR, 
■The  diiiens,  wives  and  women  of  the  country 
did  wear  cloaks  made  of  a  coarse  doth  of  two 


biodden.'  In  1616  "r^or  in  his  'Penniless 
Filgritnage"  describes  the  dress  of  the  Hi^ 
landers  as  "warm  stuff  of  divers  colors  which 
tfa«y  call  tartan.* 

The  use  of  ibe  tartan  seems  to  be  beyond 
the  reach  of  history.  The  Scotch  Highlanders 
are  a  remnant  of  the  great  Celtic  race  and 
were  the  last  to  opfiose  the  conquering  arms  of 
Rome.  When  Areola  invaded  North  Britain 
in  81  A.D.  he  found  21  aboriginal  tribes,  or 
dans.  Clanship,  like  the  tartan  which  dis- 
tinguishes its  wearers,  eludes  the  historian  and 
disappears  in  the  mists  of  tradition.  The  pic- 
turesque dress  of  the 

"BonnMad  "'■'^'■'~  aU    ptaidod   and    plumed   in    ttufr 

is,  therefore,  one  of  the  most  andent  of  all 
costumes. 

The  dotlung  of  the  early  Britons  was  mudi 
the  same  as  diat  of  the  (jauls.  From  the  Belgic 
Gauls  who  settled  in  Britain,  the  Britotw 
learned  to  dress  sldns,  to  spin  and  to  weave. 
The  Gauls  made  several  kinds  of  doth  which 
they  dyed  various  colors.  For  the  tunic  and 
trousers  tbey  used  a  doth  of  mixed  colors, 
forming  a  check,  the  prototype  of  the  Scotch 
plaid.  The  mantle  was  generally  one  color, 
preferably  blue.  The  Britons  were  particularly 
skilful  in  dyeing;  and  they  used  the  juice  of 
such  plants  as  the  foxglove,  sorrel  and  the 
famous  woad,  from  which  the  blue  dye  was 
obtained-  CtMor  was  an  important  element  in 
British  dress.  The  colors  the  bards  wore  were 
blue,  green  and  white.  The  Irish  Druids  wore 
several  colors :  the  higher  the  rank,  the  greater 
the  variety.  In  Ireland  otitside  the  priesdiood, 
color  was  much  esteemed;  and  the  first  rei^la- 
tions  resembling  sumptuary  laws  in  the  Bntieh 
Isles  were  passed  long  before  the  Christian  Era, 
ordering  the  Irish  peasantry  and  soldiers  to 
have  ^eir  garments  of  one  color  onlv,  officers 
of  two  colors,  commanders  of  dans,  three;  and 
so  on.  The  Royal  Family  were  allowed  seven 
colon.  Irish  bards  wore  plaid,  or  checkered, 
doth  for  their  undergarment  —  a  land  of  tunic 
—  and  over  this  they  threw  a  long  cloak  striped 
in  various  colors.  There  is  a  strildng  Idnuiip 
Wwccn  tbe  Scotdi  tartan  and  the  diedcs  worn 
by  die  Irish  in  andent  times.  In  common  with 
the  Gauls  and  andent  Britons  the  Celts  were 
fond  of  brilliant  colors;  and  even  as  far  back 
as  390  B.C  Livy  and  Virgil  assert  that  these 
itrangers  appeared  "in  flaming  tartan  garb*  be- 
fore the  walls  of  Rome  in  tlut  year. 

The  original  dress  of  the  Highlander  was 
die  Oltic  Feile-breacan  (belted  plaid).  This 
was  a  piece  of  tartan  about  two  yards  broad 
and  four  yards  long,  which  was  drawn  round 
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the  waist  in  nicely  adjusted  folds  and  tifthtly 
buckled  wi^  a  belt  The  lower  part  came 
down  to  the  knees  in  much  the  same  manner  as 
the  modern  kilt,  while  the  upper  part  was 
drawn  up  and  adjusted  to  the  left  shoulder  : 


used  as  a  covering  for  the  shoulders  and  body 
in  wet  weatiher.  When  the  use  of  both  arms 
was  required,  the  plaid  was  fastened  across  the 
breast  with  a  brooch,  often  curiously  enriched. 
A  brooch  was  also  used  to  fasten  the  jdaid  on 
the  left  Moulder.  To  attire  himself  in  the 
belled  plaid  required  on  the  part  of  the  Hifth- 
lander  no  small  amount  of  dexterity.  The  usual 
way  was  to  lay  it  on  the  floor,  or  ground,  and. 


was  fastened  at  the  right  hip.  This  arrange- 
ment appears  in  the  illustration  of  the  Earl  of 
Moray  engraved  in  Lord  Archibald  Campbell's 
"Records  of  Argyll,* 

The  utility  of  such  a  dress  in  4e  Hi^filands 
is  cAvious,  for  the  "plaidie*  rendered  the  man 
Indifferent  to  storms  and  prepared  to  pass  a 
night  in  the  open  air  in  the  most  inclement 
weather,  wJiile  the  loose  undergarment  enabled 
him  to  wade  rivers,  or  ascend  mountains,  with 

aual  ease.  The  plaid  was  thus  peculiarly 
apted  to  the  warrior,  htinter  and  shepherd. 
If  benighted,  the  Highander  of  old  would  dip 
his  plaid  in  water  and  then  wrap  it  around  him- 
self. The  woolen  cloth,  swollen  with  moisture, 
was  supposed  to  resist  the  wind,  while  the  ex- 
halations from  the  body  during  sleep  sur- 
rounded him  with  a  warm  vapor. 

In  Heron's  'History  of  Scotland'  we  read 
that  in  Argyll  and  the  Hebridae  before  the 
middle  of  the  15th  century  tartan  was  manu- 
factured of  one  or  two  colors  for  the  poor,  and 
more  varied  for  the  rich.  The  tuthor  of  'Cer- 
tain Matters  Concerning  Scotlani^'  who  wrote 
prior  to  1.597.  said  that  the  "Highlanders  de- 
light in  marbled  cloths,  especiallv  Aat  have 
long  stripes  of  sundry  colors;  they  love  chiefly 
purple  and  blue."  llie  particular  patterns  of 
tartans  whici  distinguish  eadi  clan,  must  have 
been  fixed  before  1&4'5,  probably  before  1600. 
Martin  noteJ  that  the  different  isles  in  the  west 
had  different  patterns  of  tartans  and  he  also 
remarked  that  the  women  of  the  Western  Isles 
wore  sleeves  of  scarlet  cloth  and  a  plaid  tied 
before  on  tfae  breast,  held  widi  a  buckle  of 
silver,  or  brass,  according  to  the  quality  of  the 
person.  The  plaid  was  wtite  with  a  few  stripes 
of  red,  black  or  bine,  reaching  from  neck  to 
feet  and  behed  with  a  leather  girdle  studded 
with  silver.  The  tartan  was  worn  in  this  style 
br  ladies  in  the  18th  century  and  is  still  so  tus- 
playcd  at  fancy  and  costume  festivals. 

The  Highlanders  had  neither  cochineal, 
foreign  woods,  iwr  the  many  brilliant  hues  pro 
<tuced  to-day;  but  their  native  hills  yielded 
-wonderful  dyes.  Every  housewife  was  able  to 
dye  red.  blue,  green,  yellow,  black  and  brown 
with  their  various  compounds.  As  many  of  the 
ancient  dyes  are  still  used  in  the  Highlands  it  is 
interesting  to  note  from  what  native  flora  the 
dyes  were  obtained.  Black  was  from  alder  tree 
bark,  dock  root  and  water  fly  root ;  blue,  blue- 
terry  with  alum,  or  elder  with  alum ;  brown, 
lichen,  dulse,  currant  with  alum,  blueberry  with 
gall  nuts;  crimson,  white  lichen,  dark  lichen; 


flesh  color,  willow  bark;  btcV;  root  of  yellow 
water-flag;  green,  broom,  wnin  bark,  teasel, 
heather  with  alum;  magenta,  dandelion;  oTange, 
bramble;  purple,  sun  dew  or  cupmossi  red,  rock 
lidien,  white  lichen,  rue  root,  or  tormentU; 
scarlet,  limestone  lichen;  violet,  wild  cress;  and 
yellow  from  bog-myrtle,  ash  tree  root,  bracken 
root.  Saint  John's  wort,  teasel,  lichen,  common 
heather  with  alum  and  sun  dew  with  ammonia. 

According  to  Captain  Burt  in  'Letters  from 
a  gentleman  in  the  North  of  Scotland  to  his 
friend  in  London,>  written  in  1730,  — ;  'The 
chequered  stuff  commonly  worn  by  the  High- 
landers, by  them  called  breacao  (parti-colored) 
and  by  the  Lowlanders  tartan  (French,  tire' 
laine),  is  neither  peculiar  to  Celts  nor  Goths, 
and  is  to  be  found  at  this  day,  although  not  in 
such  general  use,  among  manv  of  tht  Slavonic 
tribes,  who  have  no  connection  with  rither.* 
Captain  Burt  also  says  that  when  the  High- 
landers are  trained  to  lie  among  the  -hitb  in 
cold,  dry,  windv  weather,  they  sometimes  soak 
the  plaid  in  some  river  or  bum.  and  then  hold- 
ing the  corner  up  above  their  neads,  they  turn 
themselves  round  and  round  until  they  are  en- 
veloped in  the  t^ole  mantle  and  then  lay  them- 
selves down  on  the  leeward  side  of  some  hill 
where  the  wet  and  warmtih  of  their  bodies 
makes  a  steam  like  that  of  a  boiling  kettle,  and 
keeps  them  warm  by  thickening  the  stuff  and 
keeping  the  wind  from  penetrating." 

For  a  long  period  the  "belted  plaid*  was  the 
dress  of  the  Highlanders.  Early  in  tbe  18th 
centuiy  it  was  succeeded  by  die  little  kilt  called 
the  feile  beg,  or  fiilibeg,  and  was  much  the  same 
in  appearance  as  the  modern  kilt  worn  to-dav. 
T^e  httle  kilt  was  made  of  six  ells  of  sin^ 
tartan,  plaited,  sewn  and  Sxed  round  the  waist 
widi  a  strap,  half  a  yard  being  left  plain  at  each 
end  and  these  crossed  each  other  in  fronL  Kilt 
is  a  Lowland  word  signifying  a  shortened,  or 
tucked-up-garmeni.  The  plaid  figured  largely 
in  Lowland  politics.  Allan  Ramsay,  who  was 
througblv  Jacobite,  supporting  the  claim  of 
James  Stuart  to  the  throne  in  1715,  wrote. a 
poem  "Tartana,  or  the  Plaid,*  which  specially 
refers  to  tfae  wearing  of  tartan  i>laids  by  the 
ladies,  a  custom  then  universal  in  the  Low- 

The  Idlt  is  worn  to-day  so  that  when  the 
wearer  is  standing  erect  the  edge  of  it  should 
reach  the  centre  of  the  kneecap.  The  Idlt  is  the 
principal  part  of  the  Scottish  dress  and  should 
be  diade  of  tartan  associated  with  the  name  of 
the  wearer.  In  absence  of  any  claim  to  wear  a 
particular  tartan,  the  Roval  Stuart  tart  n  can 
be  woni.  The  shoulder  plaid  is  merely  orna- 
mental, but  should  always  be  worn  wiui  even- 
ing dress.  The  lower  qnd  of  the  plaid  is 
fastmed  round  tfae  waist  by  a  band  and  the 
oriier  end  is  pulled  through  the  epaulette  on 
the  left  shoulder,  where  there  should  be  a 
rosette  on  the  plaid  through  which  a  brooch  is 
fixed.  This  can  be  of  any  design  provided  it  is 
round  and  may  have  a  Cairngorm,  or  otfacr 
stone,  in  the  centre,  or  it  may  be  made  after  the 
pattern  of  the  Lome  brooch. 

Stockings  used  to  be  made  out  of  the  web 
of  tartan  but  they  are  now  knitted.  Tartan 
ribbons,    like    stockings,   are    attached    to    the 

In  order  to  understand  the  sisnificaDGc  of 
the  dans  it  is  well  to  remember  dial  Scotland 


was  divided  in.  tifo  {ntrts:  tfae  Hi'^tlaads  and 
die  Lowlands.  Tbe  Highlands  comprised  the 
Dorthwest  of  the  country,  occupying  little  over 
half  the  STS.  Formerly  the  map  of  Scotland 
ms  divided  into  dans  and  comtries.  A  clan 
means  a  family,  or  tribe,  all  loyally  under  the 
will  of  a  chief,  or  chieftain.  The  Higjilands 
were  divided  up  among  31  clans.  Eadi  clan 
had  a  dress  of  distinctive  tartan.  In  some 
cases  a  dan  had  more  than  one  design.  The 
Siuart  and  Campbell  clans  and  some  others  had 
five.  In  such  cases  there  was  a  special  tartan 
reserved  for  the  chief.  The  others  wore  the 
dress  lartan  (in  which  the  piaid  appears  on  ^ 
white  grbnnd),  and  the  huncioz  and  mourning 
UrUns.  Thus  while  there  are  but  31  clans  in 
the  Highlands  there  are  96  Hi^land  tartans. 
Ignorance  of  this  leads  to  many  disputes  as  to 
die  correctness  of  a  particular  tartan,  it  being 
generally  thought  that  a  dan  had  but  one  tartan. 

It  should  be  remembered  that  a  *'clan  tar- 
tan" is  the  specific  variety  of  tartan  worn  by 
a  Highland  cW  and  to  be  worn  by  all  members 
of  one  family  —  Campbells,  Camerons,  Grants, 
etc.  There  are  certain  refinements  of  distinc- 
tion; for  bstance,  separate  Stripes  are  used  to 
distinguish  a  chief  or  two  divisions  of  the 
same  house.  Tartan  as  a  distinguishing  clan 
mark  seems  to  be  a  survival  of  toiemism.  It 
was  so  arranged  that  a  man  could  tell  to  what 
district  as  well  as  to  what  clan  the  wearer 
belonged.  There  are  also  two  tartans  which 
do  not  belong  to  any  family-  one  distinguishes 
an  order,  the'clergy;  and  ttie  other,  a  cause, 
the  Jacobite,  or  Stuart. 

Of  the  total  tartans  about  one-half  are  of 
red  ground  and  one-half  are  black,  blue  and 
green.  The  Rob  Roy  is  the  easiest  of  all  to 
recognize,  as  it  is  a  sim^e  red  and  black  check. 
Tbe  Black  Watch  or  Forty-Second,  is  black, 
blue  and  green.  It  is  often  mistaken  for  the 
Sutherland,  similar  in  design  but  lighter  in 
color.  The  MacMillan  is  easy  to  recognize 
for  it  is  pink,  yellow  and  white ;  and  the  very 
striking  and  t^ndsome  Meniies  (pronounced 
Uingies)  is  scarlet  and  white.  There  are  only 
four  tartans  with  two  colore  only.  The  greater 
number  have  live  colors.  Those  with  black, 
blue  and  green  groimd  have  stripes,  white  and 
red,  or  yellow  and  red,  or  vellow  and  white. 
When  there  are  four  colors  tne  stripe  is  while 
or  yellow  and  red.  There  are  never  more  than 
ax  colors  in  any  tartan,  aiUiough  some  of  them 
at  first  sight  appear  to  have  many  more.  An 
example  is  the  Ogilvie. 

There  are  three  shades  of  blue  and  green, 
but  on>y  one  shade  is  used  in  the  same  plaid 
with  the  excejition  of  the  clergy  tartan,  which 
has  two  bines:  one  is  dark  atid  one  is  light, 
representing  things  below  and  things  above. 
The  hunting  MacPherson  is  alone  in  having 
tcray.  Neither  violet,  nor  brown,  is  employed  in 
taruos,  but  when  blue  and  red  aic  intermixed 
in  the  weavii^,  they  produce  a  brown  effect 
which  is  panicularb'  marked  in  Hie  Erskine, 
wtach  has  but  these  two  colors  in  equality. 
The  Elliot  it  the  bluest  and  the  MacArthar  the 
greenest  of  aU  the  tartans. 

In  Scotland  all  the  big  dry-goods  houses 
keep  a  stock  of  tartans  of  all  dans,  but  outside 
of  Scotland  they  are  hard  to  find  Some  Lon- 
don houses  keep  a  ctxiqilete  'set*  The  word 
*set*  lefcTB  to  the  aiie  of  the  design  of  the 

VOL  22—10 


tartati  and  signifies  the  number  of  spaces  be- 
tween the  colored  lines  to  the  width  of  the 
Urtan  from  4  to  24.  Thus,  a  ''4-set  plaid»  has 
4;  a  '16-sel,*  16;  and  a  «24-set,'  24.  All  Ur- 
tans  are  made  in  piece  goods  and  traveling 
rugs  as  well  as  the  typically  Scotch  body  wrap, 
or  shawl  or  "tnaud,"  as  it  is  locally  called; 
it  is  correctly  three  and  one-half  yards  long 
and  is  used  throughout  Scotland  for  moun- 
taineering. 

All  regular  tartans  are  made  so  that  in  the 
folds  of  ttK  kilt  and  plaid,  which  are  made  into 
qtiilted  or  boz-plaiting,  a  particular  stripe  shall 
appear.  Tbns.  in  the  Gordon  set  the  stripe  is 
yellow;  in  the  MacKenzie,  white;  and  so  on. 
The  plaid  over  the  shoulders  is  also  adjusted 
carefully  so  as  to  exhilHt  the  disdngulahing 
stripe  of  the  family. 

One  of  the  most  famous  tartans  is  that  of 
the  "Black  Watch."  This  has  no  clan  sig- 
nificauce.  It  is  entirely  military.  When  Gen- 
eral Wade  in  1725  was  sent  to  Scotland  to 
padfy  -the  Highlands,  in  pursuance  of  the  act 
for  disarming  the  Highbnders,  he  gave  orders 
that  tbe  six  companies  in  existence  should 
adopt  a  uniform  tartan ;  and  this  being  of  a 
dark  color  gave  rise  to  the  name  of  the  Black 
Watch.  In  1739  these  six  companies  were 
formed  into  a  regiment  and  the  history  of  tbe 
Black  Watch  began.  Ever  since  Fontenoy  this 
regiment  has  been  aasociated  with  some  of 
the  greatest  deeds  accomplished  by  the  British 
army.  The  great  fame  of  the  Black  Watch 
caused  other  Highland  regiments  to  be  formed: 
the  71st  and  72din  1773;  the  74th  in  178S;  the 
78th  in  1793;  the  79th  or  Cameron  Highlanders 
in  1795;  the  92d  or  Gordon  Highlanders  in 
1796;  and  the  93d  or  Sutherland  Highlanders 
in  1800.  The  dtesa  of  these  regiments  has 
becrane  a  national :  feature  and  has  done  more 
than  anything  else  to  perpetuate  the  wearing 
of  tbe  kilt.  The  Battle  of  CuUoden  (1746), 
where  Prince  Charles,  Edward  Stuart,  grand- 
son of  James  H,  was  defeated  by  the  Duke  of 
Cumberland,   ended   the   dan   system. 

In  that  year  (1746),  the  wearing  of  the  tar- 
tan was  prohibited  by  the  British  Parliament 
under  penalty  of  six  months'  imprisonment. 
This  act  was  repealed  in  1782  through  the 
efiorts  of  the  gallant  Duke  of  Montrose. 

In  the  36  intervening  years  the  weaving  of 
the  Highlanders  ceased  in  the  Highlands  and 
many  of   the  old  'sets*   or  patterns  were  for- 


bnrgh,  where  the  ladies  made  it  a  fashionable 
craze,  it  was  possible  to  revive  the  andeot 
fabrics.  From  1782  onward  the  wearing  of  the 
tartan  became  general  throu^out  Scotland,  and 
the  romances  of  Sir  Waller  Scott,  who  peopled 
the  country  with  fasdnating  heroes  and  hero- 
ines, gave  a  new  and  poetic  interest  to  the 
national   dress.  . 

During  the  World  War  the  Germans  called 
the  Highland  regiments  "Ladies  from  Hell.* 

The  king  of  England  and  all  branches  of 
the  royal  family  wear  the  royal  plaid  of  the 
iHgh  steward  of  Scotland,  whose  name  is,  in 
consequence  of  the  office,  Stewart  (or  Stuart). 
The  Prince  of  Wales,  as  Lord  of  the  Isles, 
wears  the  red  and  green  plaid  with  intersecting 
black  Unes  o^  that  district  The  Duke  of 
Sussex,  who  IS  Earl  of  Inverness,  wears  the 
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Iitvemess.  In  modem  tines  numv  tartans  liave 
been  invented,  manufactured  ana  named  after 
the  Border  tribes  of  the  Lowlands,  sucfa  ai 
Douglas,  Johnston,  Lindsay,  etc.,  and  many 
fancy  tartans  in  various  sorts  of  fabrics  have 
been  manufactured,  particularly  for  women's 
dresses.  Silk  tartan  and  tartan  velvet  (with 
short  nap  woven  in  plaids)  have  been  manu- 
factured for  women's  dresses  and  men's  ivaist- 
coats,  and  at  certain  periods  have  been  ex- 
tremely costly  and  fashionable.  Every  sort  of 
article  appears  in  Scotland  in  the  national  tar- 
tans :  capes,  skirts,  boys'  suits,  kilts  for  little 
boys  and  girls,  undcrpetticoats,  ties,  tarn  o'shant- 
ers,  blouses  shawls,  rugs,  IcummerbiiDds  and 
linings  for  bags  and  satchels. 

The  Lowland  "Shepherd's  Plaid,*  or  tartan, 
is  a  woolen  cloth  made  into  unall  checks  of 
black  and  while.    This  is  also  called  a  'maud.* 

The  check  and  plaid  appear  in  many  varie- 
ties in  the  cotton,  woolen  and  silk  goods  made 
in  In^     Agra,  tor  instance,  turns  out  large 

Suantities  of  checked  and  striped  cotton  cloths, 
lingfaam  comes  from  a  Malay  word,  meaning 
Striped.  It  is  of  cotton  or  linen,  woven  of  dyed 
threads  in  stripes  or  cneckt  and  plaids.  Ging- 
hams were  much  worn  in  the  18th  century. 
For  example,  the  Britisk  Magaane  (1763)  note* 
that  'Ladies  of  taste  are  prodigiously  fond  of 
the  ginghams  manufactured  in  Manchester.* 
Kkes  is  the  name '  by  which  a  stout  fabric, 
woven  in  colored  check  patterns,  is  known  in- 
the  Punjab.  The  loom  for  khes  weaving  is 
wider  than  usual  and  the  cloth  is  prieed  for 
winter  wraps.  Dark  red,  dark  blue  and  white 
are  the  usual  colors.  These  cloths  are  some- 
thing like  the  oinghams  and  checks  of  England. 
They  are  mostly  woven  with  yam  brought  from 
England,  or  are  Bombay  mill-spun.  Another 
kind  of  check  cloth,  largely  made  at  Lndhiini, 
ii  called  Gabnin  or  Gamrun.  It  is  still  better 
known  as  Ludhiani  cloth  and  is  much  used  by 
Europeans  for  summer  clothing. 

In  Uultan  and  Bh4walpur,  where  variegated 
silks  are  produced,  checks  are  among  the  favor- 
ite patterns.  In  Peshiwar,  KohSt,  Sh4hpur  and 
Bhawalpur  silk  Lwxgit  are  made.  These  are 
woven  of  varioits  colors  and  often  with  ^d 
thread  interwoven  for  extra  beauty.  Lunj^u 
are  chiefly  worn  for  turbans  and  are  exten- 
sively used  on  the  Punjab  frontier;  as  they  are 
considered  handsomer  than  white  tuibans. 
Some  of  the  arrangements  of  stripes  are,  like 
the  Scottish  tartans,  distinctive  of  certain 
Kkelt,  or  clans. 

Kkts,  described  above  as  made  of  cotton, 
are  also  made  of  silk,  sometimes  plain,  some- 
times in  patterns,  'The  /fA**»  writes  Baden- 
Powell,  "is  also  woven  in  silk,  either  check 
Kttem  in  squares,  or  phtin  silk  with  a  gold 
rder  and  edged  with  some  fancy  pattern.* 

Blankets  of  goat's  hair  are  produced  in  the 
hill  districts  of  the  Punjab.  These  are  often 
woven  into  a  chedc  pattem.  Various  kinds  of 
silk  and  cotton  mixed  fabrics  are  made  in  the 
Maldah  district ;  Sabiikat&r,  for  example,  is  of 
a  green  ground  with  fine  stripes  of  checkered 
crimson  and  yellow,  with  figures  resembling  a 
dagger  between  the  stripes. 

Bulbvtchtum  has  a  gold  grotind  with  dia- 
mond patterns,  compared  to  the  eye  of  the 
ni^tingale  (bulbul).  In  many  provinces  silk 
and   cotton   weaving   with    warps    and   wefts, 


which  have  been  sepatstety  tied  and  dyed  bv 
the  Bandhini  knot-tying  process,  is  practisea. 
From  this  name  is  derived  the  bandanna  hand- 
kerchief, which  the  old  Southern  negress 
used  to  wear  in   the  form  of   a  pictaresqne 

Thus  the  migration  of  the  check  in  all  its 
various  manifestations  and  varieties  tiriiwa 
manldnd  together  strangely;  and  the  old  d»- 
tinction  of  plaid  and  checks,  which  was  used 
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id),  a  tract 
_, 'That  por- 
tion of  the  earth's  surface  not  covered  b^  water 
may  be  classified  into  two  great  divisions, 
namely,  mountains  and  plains.  'This  broad  classi- 
fication includes  under  plains  all  broad  tracts 
whose  surfaces  are  not  so  elevated  as  to  be  in- 
cluded amottg  mountains.  The  plains  may  be 
classified  as  the  narrow  tracts  of  land,  with 
high  land  or  mountains  bordering  the  sides,  as 
valleys ;  the  broad  expanse  of  level  or  roDuifC 
land  of  an  altitude  of  1,000  feet  or  over,  u  a 
plateau,  and  all  the  broad  plain-lands  below 
1,000  feet  are  classified  as  idains.  This  classi- 
fication is  not  always  followed,  as  many  of  the 
plateaus  of  the  world  are  called  great  plains. 
Another  method  of  classification  is  by  the 
nature  of  the  formation  of  the  plain.  The 
rivers  of  the  world  which  enter  the  ocean  de- 
posit each  year  a  large  amount  of  d^bns 
brought  down  from  the  mountains.  The  occao 
currents  and  tides  distribute  this  deposit,  over 
the  ocean  bed  and.  in  some  placea,  a  constant 
process  of  plain-building  is  in  progress.  As 
the  amount  of  soil  accumulates,  the  plain  grows 
higher  until  it  becomes  a  part  of  the  continen- 
tal land  mass.  Such  tracb  of  land  are  called 
marine  plains.  The  North  Atlantic  marine 
plains  formed  an  both  the  east  and  west  coasts 
are  now  so  broad  that  the  coftst  plain  on  both 
sides  extends  far  out,  below  the  surface  of  the 
water.  The  fossils  found  in  the  strata  indicate 
the  origin  of  the  Atlantic  Coastal  Plain.  Tracts 
of  land  that  were  once  the  beds  of  great  lakea, 
but  which  have  dried  up,  are  called  laeusirine 
plains.  Lacustrine  plains  exist  around  Great 
Salt  Lake  in  Utah,  and  in  Nevada,  the  valley 
of  the  Red  River  of  the  North,  the  vale  of 
Kashmir  in  northwestern  India,  and  the  grot 
Hungarian  Plain.  The  deposit  of  silt  at  the 
mouths  of  rivers,  and  sometimes  along  the 
banks  make  fiuviatile  pltains,  or  fiood-plains. 
The  Mississippi,  Po,  Ganges,  Nile  and  other 
large  rivers  have  conslnKted  great  teviatile 
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plains,  and  dx  migbQr  buiMu*  still  contiuM 
tkor  woik.  Still  anotbcr  origin  for  (daiiu  is 
crosioiL  by  mcaiu  of  whidi  me  nKHuHaiM  are 
Jamena  tid  the  broad  tract  of  rollhiK  or  hiUy 
land  fofius.  Sucb  foruartioni  acccalled  {dains  of 
denndatiaa.  Wbcre  coarideraUe  of  the  fomwr 
noantain  area  mnainE,  the  knriand  formed  by 
crosioa  or  denndation  ia  caJkd  a  peneplain.  In 
reject  of  fertifit?  phiu  show  all  gndatioiu 
from  wfaoUi'  barren  salt  plains,  flucfa  as  the  lali' 
nas  of  Argentim,  in  Sondi  America,  and  almost 
»hol^  barren  deserts,  such  as  arc  represented 
chiefly  in  Africa  and  Asia,  to  llie  higUy  pro- 
ductive alhmal  trains  of  socb  great  rivers  as 
the  Misassipvi  and  the  Ganges.  Various  spe- 
cial  lands  of  plains  in  different  parts  of  the 
srorid  are  dittinguithed  hr  ^edal  local  nuiic& 
/atoag  theae  are  the  tanoes,  or  sandy  plains  in 
the  southwest  of  Prance;  the  treekss  steppes  of 
ioutbem  Russia  in  Europe  and  Central  Asia; 
die  matsliy  tundras  of  northern  Siberia;  die 
arid  karroos  of  Cape  Colony;  the  savannahs  and 
prairies  of  North  America;  the  grassy  llanos  of 
the  Orinoco  Valley;  the  forest  ^ains  or  setvaa 
of  the  Amazon  basin ;  and  the  treeless  and  partly 
barren  aampas  of  Arsentina.  The  great  desett 
plain  of  the  world  is  the  Sahara  (4.V.)  in  Africa, 
extending  from  the  west  coast  oc(  Africa  to  the 
Red  Sea,  a  distance  of  orer  2^500  miles;  and 
Over  1,000  miles  wide  frcm  north  to  south.  This 
desert  plain  is  made  of  bare  ledges  of  rock  miles 
in  extent,  oceans  of  sand,  white  in  some  places 
oa  accoont  of  the  sah.  B^rond  the  Red  Sea  the 
desert  lands  extend,  indpdiDg  the  Arabian  jAatn, 
and  plaisw  in  the  interiBr  of  Asia,  inio  China 
ibnost  to  the  Pacific  Ocean.  It  most  not  be 
understood,  however,  tliat  all  deserts  are  iriains ; 
mamr  are  hi^y  mountaiiioas.  Hw  peat  plains 
of  the  interior  of  Africa,  south  of  Sahara,  are 
covered  with  dense  vegetaiioiL  The  interior  of 
Australia,  so  far  as  known,  cotisisis  of  extensive 
low  plains  upon  which  the  waters  of  the  rivers 
become  stagnant  amid  nigantic  reeds  and  her- 
baceous brushwood.  Tne  long  dry  scascms  to 
which  the  country  is  subject  make  the  plaios 
vast  deserts.  The  falling  of  the  rains,  however, 
speedily  converts  these  dusty  wastes  into 
verdant  pastures.  Central  Asia  is  a  region  of 
unmense  moiml^n  chains  supportiiig  table- 
lands of  great  extent.  The  northern  parts  of 
ibe  same  continent  and  of  Europe  present  in  a 
range  of  more  than  6.000  miles  a  succession  of 
broad  plains,  covering  the  greater  part  o( 
Siberia,  a  large  part  of  Russia,  Gennanv  aitd 
Holland.  On  this  r^nge,  from  the  Pacific  to 
ihe  Atlantic,  are  no  elevaiiaiis  exceei&ig  a  few 
btmdrcd  feet  These  plains  in  Siberia  and 
Russia  are  called  steppes,  and  targe  portions  of 
dtem  are  rich  pasture  lands,  withont  trees,  and 
omdi  resemUing  the  prairies  of  the  Mississippi 
VaUey;  The  American  continent,  nonh  vid 
Mudt,  is  emineiltly  a  land  of  plains.  They 
form  fnll  two-ifaii^  of  the  whole  surface  of 
the  cuwiUy,  extending  on  the  Atlantic  side 
from  one  extremity  of  die  continent  to  the 
other,  «ritfa  only  occasional  interruptions  by 
moimtain  ranm  of  little  extent  In  Sondi 
Amoica  are  aistinenidted  three  great  regions 
of  plains  scparaicriT  from  eadi  other  hy  low 
laofes  of  momtoias.  wIbA  ran  from  the  At- 
taaoc  Const  toward  the  Andes.  The  nordiem 
'  iiV  an  area  of  260,000 
s  the  valley  of  die  Ori- 


noco and  its  ttibutaries,  and  die  elevation  of 
this  great  territory  nowhere  exceeds  300  feet 
above  the  sea-tercL  So  smooth  is  the  surface 
that  over  hundreds  of  square  miles  the  land  is 
almost  as  unbroken  by  any  unevenness  as  the 
water  itself,  and  the  rivers  are  so  slnggish  that 
dirir  current  is  diverted  in  any  direction  by  light 
winds.  This  is  the  r^ion  of  the  Uanos  (Lat 
loea  phna).  In  the  dry  season  the  ground  is 
pnrcbed  and  barren,  and  clouds  of  fine  dnst 
and  sand  incessantly  rising  fill  the  air.  The 
gruscs,  which  in  the  rainy  season  sttddenly 
sprmg  np  and  grow  to  the  height  of  four 
feet,  nre  withered  and  crvmbte  Into  dnst  But 
as  the  v^etatkm  appears  whh  the  return  of 
the  raioi.  the  friains  are  soon  overrun  by  vast 
herds  of  horses  and  wild  cattle,  which  then  find 
a  rich  pnstttrage;  and  from  the  jm^es  of  the 
riwer  banlo,  to  which  th^  had  retired  daring 
the  dronght  the  great  serpents  and  alligators 
tnalee  Oieir  appearance  and  ovenprcad  the 
plaina.  The  cndy  imcmiptions  to  the  dead  level 
of  the  snrfac^  beside  the  depressions  of  the 
beds  of  the  rtven  and  credcs,  appear  to  be 
occasional  banks  of  limeMoae  or  sandstone, 
called  bnnoos,  standing  four  or  five  feet  above 
the  se*ctal  surface,  fiat  at  the  top,  and  several 
leagues  in  length,  ^i^  undnlations,  called 
means,  impctceptiUe  to  the  eye,  are  indicated 
by  the  wato-cosrses  wfaick  are  turned  by  them 
in  different  directions.  The  tdaiiw  of  the  Ama- 
lon  extesid  vp  the  course  of  diat  river  and  its 
branches  to  the  Andes,  and  indude,  with  ^ 
the  waters  they  enclose  and  some  ranges  of 
hills,  an  area  of  ZinfiOH  square  miks.  Aboot 
one-third  of  this  territory  is  corered  with  tknse 
forests,  the  piiscval  portions  of  wU^  have 
not  been  cqilored.  So  hpmriant  is  tiie  vegeta- 
tion and  enervatiiv  the  ciimat^  that  to  redain 
any  conriderable  extent  of  these  wilds  is  a 
task  almost  b^rond  the  abili^  of  imn.  From 
dwir  wooded  character  the  ^ains  here  are 
called  sclvas;  but  open  tracts  like  the  llanos 
are  scattered  among  the  forests,  and  numerous 
broad  rivers  occupy  large  areas  and  afford  the 
only  means  of  gaining  access  to  the  distant 
interior.  The  plains^  of  the  southern  portion 
if  South  America,  lying  beyond  lat.  15*  S.,  are 


termed  pampas,  from  an  Indian  word  s 
in^  a  flat  They  resemble  the  stqipes  of  Russia, 
being  open  grass^nvcred  tracts  (A  vast  cxten^ 
interspaced  with  barren  areas  composed  of 
rocks  and  sand.  Their  total  extent  from  north 
to  south  is  abont  IJBOO  miles,  and  from  east  to 
west  from  300  to  900  miles.  On  die  north  they 
rcadi  the  region  of  tiofrical  productions,  and  at 
the  extreme  south  their  surface  u  in  many 
iriaces  concealed  bcncadi  the  never-melting  ice 
and  snow  of  those  frozen  latitudes.  AcroM 
their  range  from  the  coast  to  the  Andes  three 
bttts  are  recognized  in  dieir  nordiern  ^fi^Hsion, 
Astingmshed  from  each  other  by  tfarir  pecufiar 
profhictions.  The  first  is  stroi^lj  manied  by 
Its  singular  growth  of  tall  thistles  succeeded  by 
dover.  The  former  come  forth  witii  wcmderfol 
rapitfity  in  the  cariy  summer,  shooting  np  to  the 
hnght  of  10  or  II  feet,  and  bearing  a  profusion 
of  rich  blossoms.  So  dose  arc  the  stems,  tiiat 
even  if  onartned  with  their  pricUes  they  would 
still  present  an  impenetrable  barrier.  As  the 
passes  away  this  vegetation  din  down, 
_  .  iriairt  crops  of  dover  spring  up.  and  in- 
vite the  return  of  the  countless  herds  of  catdc 
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which  were  expelled  by  the  diistles.  To  the 
west  of  this  is  a  belt  of  plains  covered  with  lonf; 
RrasK,  which  from  season  to  season  undergoes 
little  change  except  as  the  green  of  summer 
changes  to  the  brown  hue  of  winter,  and  this 
gives  place  to  the  verdure  of  the  succeeding 
spring.     Beyond  this  '  '  '" 


greens.  The  plains  of  North  America,  while  no 
less  extensive  than  those  of  the  sotithem  part 
of  the  continent,  are  distioguished  from  them  by 
greater  divsrsities  of  level,  which,  together  with 
the  climate,  render  the  country  better  adapted  to 
the  necessities  of  man.  Excepting  the  parts  cov- 
ered by  the  Rocky  and  Alleghany  Mountains  and 
their  spurs,  all  the  rest  are  plains  uninterrupted 
by  mountain  elevations.  Near  the  mountains  the 
surface  is  hilly  and  more  or  less  broken,  but  re- 
ceding from  ^le  Alle^anies  westward  it  grad- 
ually assumes  the  distinctive  character  of  plains, 
which  are  developed  upon  a  grand  scale  in  the 
botmdless  prairies  of  the  northwest,  and  in  the 
barren  territories  commonly  known  by  the  name 
of  plains  which  stretch  away  from  the  prairie 
region  in  the  States  of  Arkansas,  Missouri  and 
Kansas  to  the  foot  of  the  Rocky  Uotmtaitis. 
Throughout  these  immense  territones  the  differ- 
ences of  level  are  sufficient  lo  produce  a  steady 
flow  in  the  mighty  rivers,  not  so  rapid  as  to  ob- 
struct their  navigation,  but  sufficient  to  insure 
lalubrity  to  the  country  by  a  healthy  drainage; 
and  thus  is  secured  a  system  of  easy  intercom- 
munication between  al!  sections  of  the  country, 
tmsurpassed  in  importance  by  any  similar  System 
in  the  world.  In  the  first  volume  of  the  geolog- 
ical report  of  Iowa  Prof.  Jatnes  Hall  has  pre- 
sented a  full  account  of  the  north  western 
prairies.    The  region  they  occupy  is  the  western 

Krt  of  Ohio,  nearly  the  whole  of  the  States  of 
diana,  Illinois  and  Iowa,  the  southern  part  of 
Uidiigan,  the  northern  part  of  Missouri  and 
portions  of  Kansas  and  Nebraska,  in  which, 
near  the  meridians  of  9r  and  lOO'  W.,  they 
gradually  pass  into  the  arid  and  desert  plains. 
Throughout  this  territory  a  great  sameness  ex- 
ists in  the  vaneiies  of  the  topography,  the 
vegetable  productions,  the  soil,  and  geological 
features.  The  surface  is  drained  by  streams 
which  commence  in  almost  imperceptible  de- 
pressions of  the  high  prairies,  and  flow  in  beds 
and  valleys  of  gradually  increasing  depth  be- 
tween vertical  walls  of  limestone  or  sandstone, 
diroi^  the  horizontal  strata  of  which  the 
current  has  in  past  times  made  its  channel. 
What  are  called  bottom  lands  lie  between  the 
rocl^  bluffs  and  ihe  stream,  and  upon  the 
Mississippi   and   the   Missouri,   these   attain   in 

t laces  a  width  of  six  to  eight  miles;  thwj  are, 
owever,  often  wanting  entirely,  the  bluffs  on 
each  side  coming  close  lo  the  river  banks.  On  the 
upper  Mississippi  the  bottom  lands  are  in  gen- 
eral well  wooded,  but  along  the  Stale  of  Mis- 
souri they  spread  out  into  open  prairies.  These 
low  or  wet  prairies  are  distinguished  from  the 
high  or  rolling  prairies,  which  form  the  gen- 
eral upper  level  of  the  country  upon  the  sum- 
mit of  the  bluffs.  The  elevation  of  these  above 
the  rivers  is  very  variable.  Near  Prairie  dn 
Chien  in  Wisconsin,  it  is  about  40O  feet  above 
the  Mississippi,  and  the  bluffs  themselves  pre- 
sent a  vertical  face  of  about  300  feet    At  Cairo 


in  Illinois,  the  I4)per  surface  it  from  MO  to  2S0 
feet  above  the  river,  or  400  to  550  feet  above 
the  sea-levd.  In  the  central  portion  of'  the 
State,  near  the  Illinois  Central  Railroad,  the 
averi^e  elevation  is  from  650  to  ?S0  feet  above 
the  sea,  and  near  the  northern  border  of  the 
State  this  increases  to  800  or  900  feet,  and  some 
of  the  higheat  swdls  of  the  prairie  are  1,000  feet 
high.  In  southern  Wisconsin  the  more  elevated 
portions  of  the  prairie  are  about  1.100  feet  above 
tide  water.  In  Iowa  the  plateau  iu  eoteau  des 
prairies  of  Nicollet,  dividing  the  waters  of  the 
Mississippi  from  those  of  the  Missouri,  is  from 
1,400  to  1,500  feet  above  the  sea.  On  the  head 
waters  of  the  Illinois  and  Wabash,  and  south 
and  west  of  Lake  Michigan,  the  prairies 
are  very  level  and  smooth,  and  are  termed 
flat.  Elsewhere  the  surface  is  undulating  and 
broken  by  the  depressions  of  the  streams,  and 
they  are  known  as  rolling  prairies.  The  de- 
pressions where  there  are  no  streams  are  often 
So  feet  below  the  mean  level,  and  in  the  bottom 
the  soil  is  wet  and  marshy  and  forms  'swales* 
or  "sloughs,*  irftich  render  the  roads  almost  im- 
passable. In  these  places  the  grass  grows  very 
rank  and  tall,  but  upon  the  upper  and  drier 
surface  the  natural  growth  is  finer  and  the 
sod  dense  and  closely  Interwoven,  A  great 
variety  of  flowering  plants  are  interspersed 
among  the  grasses,  and  during  the  summer  the 
whole  surface  of  the  prairies  is  gaily  decked 
with  bright  colors.  The  characteristic  herbs,  as 
described  by  Professor  Gray  in  a  paper  on  ihe 
'Flora  of  the  Northern  Stales,*  published  tn  the 
'American  Journal  of  Science'  (2),  xxiii,  p.  397 
(1857),  would  seem  to  be  composite,  especially 
helianthoid  composite,  of  many  species.  Trees 
are  in  scattered  groups,  or  along  the  larger 
streams,  or  occasionally  on  low  rocky  ridges. 
West  of  the  Mississippi  they  become  less  fre- 
quent, and  near  long.  98°  W.  they  disappear 
altogether.  The  soil  of  the  prairies  is  remark- 
able for  its  finely  comminuted  condition.  It  is 
generally  free  from  stones,  though  in  some  lo- 
calities boulders  or  fragments  of  rock  are  found 
upon  the  surface  and  scattered  through  it.  In 
the  swales  and  in  some  of  the  bottom  lands  the 
rich  black  ve^table  mold  is  very  deep,  but  on 
the  upper  prairies  its  depth  is  usually  from  one 
lo  two  feet.  The  subsoil  is  almost  invariably 
an  argillaceous  loam,  more  or  less  mixed  in  its 
lower  portions  with  sand  and  occasional  pebbles. 
The  total  thickness  of  clay,  sand  and  loam 
amounts  in  some  places  near  the  larger  rivers 
to  200  feet,  but  the  rock  is  often  found  in  other 
places  very  near  the  surface.  Water  is  generally 
found  in  the  sandy  stratum  15  to  30  feet  below 
the  surface.  Throughout  the  prairie  region  the 
underlying  rocks  are  soft  sedimentary  strata, 
especially  shales  and  impure  limestones.  Most 
of  these  on  exposure  disinleorate  readily  and 
crumble  to  soil,  and  the  wAole  soil  of  the 
prairies  appears  to  have  been  produced  from 
such  materials  not  removed  far  from  their  first 
beds.  To  the  finely  comminuted  condition  of 
these  materials  Professor  Hall  ascribes  the  tree- 
less character  of  the  prairies.  Where  such  soils 
are  found  in  portions  of  the  western  part  of 
North  America,  covering  tracts  of  limited  area, 
even  enclosed  in  thickly  wooded  districts,  they 
are  commonly  without  trees;  and  as  is  the  case 
with  the  vast  treeless  plaias  of  the  Miaussippi 
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PLAIN,  FORT  —  PLAIIf  TALBS  PROM  THE  HILLS 


Valley,  no  ancient  trunks  buried  in  the  soil  indi- 
cate that  the  localities  were  ever  covered  with 

PLAIN,  Fort    or   FORT    McKBAN,   a 

former  fort  of  Revolutionary  days,  located  at 
the  junction  of  the  Mohawk  and  Osquaga 
creeks,  in  New  York  State. 

PLAIN  SONG  (Plain  Chant,  Cantus  planus. 
Gregorian  Chant),  the  most  andent  and  sim- 
ple form  of  church  music,  consisting  of  easy 
progressions  in  one  of  the  church  modes,  suit- 
able for  use  t^  priests  or  a  congregation. 
When  counterpoint  was  itit reduced,  it  was  cus- 
tomary to  compose  parts  above  or  below  a  por- 
tion of  ancient  plain  song;  hence  the  term  plain 
song  is  often  synonymous  with  canto  fermo, 
or  the  fixed  melody  to  which  counterpoint  is 
added,  it  differs  from  modem  music,  (1)  in 
its  recitativo-Uke  character,  as  opposed  to 
barred  music;  it  has  no  marked  and  regular 
rhythm;  the  iliythm  of  a  piece  of  modem 
music  is  indicated  by  the  signature  as  being 
either  in  common  or  in  triple  time  or  some  vari- 
ety of  these,  and  the  stave  is  divided  into  bars 
or  passages  equivalent  in  length;  but  in  plain 
song  there  is  no  such  division,  and  the  rhythm 
of  the  music  is  derived  from  the  metrical 
rhythm  of  the  psalm  or  hymn  rather  than  vice 
versa.  (2)  The  modes  or  scales  in  which  plain 
song  is  written  are  more  numerous  and  varied 
than  the  modern  major  and  minor.  (3)  The 
notation  of  plain  song  is  by  means  of  a  slave  of 
four  lines,  on  any  one  of  which  either  of  the 
two  received  clefs  (C  and  F)  may  be  set  and 
so  determine  the  sound  of  all  other  notes,  above 
and  below.  Originally  the  notes  in  plain  song 
were  all  of  one  length;  they  are  row  of  direc 
kinds,  longs,  breves  and  semibreves,  the  long 
being  equal  to  the  breve  and  semibreve.  The 
modes  of  plain  song  are  named  after  the  an- 
cient Greek  modes  —  Dorian,  Phrygian,  Lydian, 
etc,  hut  beyond  the  name  there  is  no  relation 
between  the  two  systems.  The  principle  of  the 
plain  song  modes  is  that  each  of  the  seven  nat- 
ural sounds  of  the  diatonic  scale  forms  the  key- 
note or  'final*  of  a  mode,  which  comprises  that 
note  and  the  seven  above  iL  (The  meloiUes 
rarely  exceeded  an  octave,  and  no  flats  or 
■harps  are  used  except  an  occasional  B  flat). 
This  gives  seven  modes;  but  to  each  of  these 
is  attached  another,  in  which  the  melody,  while 
having  the  same  ■final'  or  key-note,  instead  of 
rising  to  the  octave  above,  ranges  from  the 
fourth  below  it  to  the  fifth  above;  these  are 
the  authentic  and  the  plagal  modes  respectively. 
The  difference  between  an  authentic  and  a  pla- 
gal melody  may  be  illustrated  from  the  two 
psalm  tunes  Newton  or  New  London  and  the 
Ofd  Hundredth;  in  the  first  the  melody  lies  be- 
tween the  key-note  and  its  octave,  but  in  the 
other  between  the  fourth  below  and  the  fifth 
above  the  key-note.  Of  these  14  modes  two 
are  universally  rejected  in  practice  as  defective 
—  the  llth  and  12th.  In  the  following  table  the 
nates  of  the  scale  are  indicated  by  the  letters  of 
the  alphahct  according  to  modern  notation;  the 
*final*  or  key-note  in  each  mode  is  di^tin- 
Snished  t^  full-face  type. 


1.  Dorian,  D   E, 

S.  Lrdiui.  F   G,  A,  B.  C  «.  li                           D,  B,  V, 

D,  E,  F. 

7.  Myxolydiui,   O    A,   B,  g.  H                           ,  D,  B,V, 

C.  1),  E.  P,  G.  1. 

9.  Aoliu.  A   B.  C.  D.  E.  10.  fi                           P.  O.  A, 

II.  Loc^n.'  B   C.  D,  B,  P.     II.  F  C.  A.  B. 

13.  Imu.  C    D,  B,  P.  G,     1^  U  A.  B.  C. 

A,  B,  C. 

The  Ionian  is  the  modern  major  mode.  In 
one  or  other  of  the  12  approved  modes  every 
plain  song  melody  is  composed.  The  psalm 
tunes  are  written  in  Ae  eij^t  modes  one,  three, 
five  and  seven  (authentic),  and  two.  four,  six 
and  eight  (plagal);  the  114th  psalm,  in  Ejntu 
Israel,  has  from  ancient  times  been  sung  to  a 
peculiarly  beautiful  melody  in  mode  nine,  the 
ToHHi  peregrintu:  ancient  tradition  traces  this 
tune  back  to  the  time  of  the  Uaccabees  and  the 
purification  of  the  Tensile  after  the  first  victo- 
ries of  Judas  MaccabsEus  (165  ac.)  on  which 
occasion  were  sung  the  psalms  of  the  Hailel 
(Ps.  cxiii-cxviii ) ;  and  it  is  highly  probable  that 
all  the  psalm  tones  used  by  the  church  had 
their  origin  in  the  Jewish  Temple-service. 
From  the  beginning  vocal  music  was  employed 
in  the  church  service  and  formed  an  important 
part  of  it  At  first  the  tones  and  melodies  were 
handed  down  orally,  afterward  some  crude  sys- 
tem of  notation  was  devised,  but  it  was  defect- 
ive, and  was  reformed  by  Saint  Ambrose, 
bishop  of  Milan  (4th  century),  who  brought  to 
the  West  the  mode  of  chanting  which  he  had 
teamed  during  his  residence  at  Antioch ;  the 
'Ambrosian  chant*  was  founded  on  the  first 
four  authentic  modes,  and  was  sung  antipho- 
nally.  Till  the  pontificate  of  Gregory  I  it  was 
widely  in  use  in  the  Western  churches;  but 
after  Gregory's  reform  the  Ambrosian  chant 
was  disused,  and  is  now  practised  only  in  the 
cathedra!  and  diocese  of  Milan.  How  Gregory 
noted  the  music  is  uncertain ;  the  early  notation 
and  rules  of  plain  song  were  so  complicated 
that  it  is  said  10  years'  study  was  necessary  to 
acquire  mastery  of  them,  Among  the  plain 
song  melodies  used  in  the  Roman  church  service 
of  the  Holy  Week,  those  of  the  Lamentations 
of  Jeremiah  and  of  the  Exuliet,  a  portion  of 
the  Holy  Saturday  service,  are  by  musicians  de- 
dared  to  be  "beautiful  beyond  all  description* ; 
and  the  Exultet  has  been  regarded  as  the  finest 
example  of  plain  song  in  existence. 

PLAIN  TALKS  FROM  THE  HILLS, 
Rudyard  Kipling's  first  book,  originally  pub- 
lished in  Calcutta  in  1S88,  quickly  drew  the  at- 
tention of  European  and  American  critics  to 
'this  cocksure  young  man  from  India"  who  was 
-  'ng  our  eyes  to  a  new  world.  These  sto- 
with    their   breezy,    individual    style    and 


glimpses  of  mysterious  native  ways,  soon  estab- 
lished the  young  Anglo-Indian  journalist  in  the 
minds  of  Western  readers  as  the  literary  dis- 
coverer of  modem  Hindustan,  As  Andrew 
Lang  wrote  of  the  author,  "For  the  first  lime 
he  has  shown  English  readers  what  India  is 
like;  how  full  of  infinitely  various  life  and  ro- 
mance.* Many  of  the  tales,  as  less  favorable 
critics  have  remarked,  are  somewhat  marred  by 
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youthful  cyniciBtn  ^d  a  mediod  that  is  rather 
too  journalistic  1  and  it  has  been  objected  that 
they  unfairly  emphasize  the  less  pleasing^  fea- 
tures of  Anglo-Indian  society:  yet  their  inter- 
tst  is  unfailinE,  and  they  are  full  of  the  prom- 
ise so  amply  fuliilled  in  the  author's  maturer 
work.  In  the  later  authorized  editions,  the  col- 
lection consists  of  36  stories,  among  them  <Lis- 
peth, '  die  stoty  of  a  Himalayan  Hill-^rl : 
'Threfe  and  an  Extra,'  introducing  Kipling's 
sodal  heroine,  Mrs.  Hauksbee;  'Miss  You^al's 
Sais,'  being  me  romance  of  ^e  author's  favo- 
rite secret  service  officer,  the  redoubtable 
Stricklatid;  ^Thrown  Away,'  the  pathetic  stoiy 
of  a  young  subaliem,  and  such  vignettes  of 
native  life  as  ''In  the  House  of  SudiUioo,'  'Bcr 
yond  the  PaJe,'  'The  Gate  of  a  Hundred  Sor- 
rows* and  that  tender  littie  tale  of  a  >brown 
baby,  'The  Story  of  Muhammad  D'xa.' 

Akthuk  GunSBMAN. 
PLAINFIBLD,  Conn.,  town  in  Windham 
County,  on  Moosup  River  fa  tributary  of  the 
Thames),  and  on  the  New  York,  New  Haven 
and  Hartford  Railroad,  albout  41  miles  east  of 
Hartforii  The  town  includes  witfain  its  corpo- 
rate limits  several  villages.  It  was  settled  in 
1690  and  at  first  was  called  Quinebeag.  It  was 
incorporated  as  a  town  in  ltS9.  The  chief 
manufacturing  '  establishments  are  a  foundiy, 
wamn  and  carriage  shops,  cotton  and  woolen 
mills,  thread  and  vam  factories,  and  creameries. 
The  old  Piainfield  Academy  is  in  the  villa^ 
of  Piainfield,  and  there  arc  public  Hbrarics  in 
the  vitli^es  of  Piainfield  and  Moosup.  The 
govertiment  is  by  annual  town  meetings.  Pop. 
6,?19. 


)ad.  about  15  miles  west  by  south  of  Newark 
and  24  miles  west  of  New  York  City.  It  is  at 
the  base  of  First  Mountain,  a  ridge  or  uplift 
in  the  northeastern  part  of  the  State.  It  was 
first  settled  in  1684,  incorporated  as  a  township 
in  1847,  and  chartered  as  a  city  in  1869.  It  Is  a 
residential  city,  but  it  has  a  number  of  manu- 
facturing establishments,  dilef  of  which  are 
machine  shops,  waggon  and  carriaKC  factories, 
geroplane  works,  silk  and  cotton  mills,  kid  glove 
factories,  lumber  mills,  furniture  factories  and 
alimiinum  works.     Chamois,  men's  clothing  and 

¥'in ting-presses  are  also  manufactured  here, 
he  notable  public  institutions  are  the  Muhlen- 
berg Hospital,  25  churches,  eight  public  schools, 
one  parish  school,  several  private  schools,  a 
public  library  which  has  about  30,000  volumes, 
and  the  YotinK  Uen'e  Christian  Association 
building.  The  three  banks  and  one  trust  com- 
pany  have  a  combined  capital  of  over  (500,000, 
exclusive  of  the  savings  bank.  The  f[ovem- 
tnent  is  vested  in  a  mayor  and  a  counal  of  11 
members  who  appoint  or  elect  the  administra- 
tive officials.    Pop.  24,516. 

PLAINS  OP  ABRAHAM.  An  elevated 
tableland  above  Quebec,  on  the  west  and  south- 
west boundaries  of  the  city.  It  was  named 
after  Abraham  Martin,  one  of  the  pioneers  of 
French  Canada.  It  formed  the  scene  of  the 
famous  battle  between  Frcndi  and  En^Hsh 
which  determined  the  mastery  of  the  New 
World,  when  the  British  forces,  under  James 
Wolfe  (q.v.),  defeated  the  French  under  Mont- 
calm (q.v.).  Both  leaders  were  mortally 
woundea  in  the  engagement;  the  spot  where 


Wolfe  died  is  marked  by  a  monument  and  not 
far  distant  is  another,  erected  to  the  joint  mem- 
ory of  Montcalm  and  Wolfe.  The  ground  now 
commonly  known  as  die  Plains  at  Abraham, 
which  was  purdiased  by  the  govcnunest  ana 
nven  to  the  city  of  Quebec  in  190^  and  called 
file  Park  of  the  Battlefielda,  formed  no  part  of 
the  scene  of  ihe  famous  conflict,  nor  was  any 
portion  of  this  ground  ever  owned  by  Abraham 

PLAINVIEW,  Tex.,  town  and  coun^-seat 
of  Hale  County,  on  the  Panhandle  and  Santa 
Fi  Railroad,  315  miles  northeast  of  Dallas. 
The  Wayhad  Baptist  College  and  the  Seth 
Ward  Methodist  College  are  situated  in  Plain- 
view,  which  contains  also  a.  Masonic  Hal),  an 
Elks  Home,  sanitarium,  cit^  hall  and  court- 
house. The  town  has  extensive  farmina,  stock- 
raising  and  fruit-groWing  interests.  Tne  town 
owns   the   water-supply   system.  "Pop.    2,829. 

PLAINVILLB,  Conn.,  town  in  Hartford 
County,  about  five  miles  northwest  of  New 
Briuin,  on  the  New  York,  New  Haven  and 
Hartford  Railroad.  Electncal  supply  works 
constitute  the  bulk  of  the  town's  industrial  ac- 
tivity.   Pop.  2,882. 

PLANARIAN  WORMS.  "The  term  is  usu- 
ally employed  to  designate  free  living  flatworms 
included  under  the  Turbellaria.  "They  are  dis- 
tinguished by  the  presence  of  a  tridad  or  poly- 
clad  alimentary  canal.  The  fresh-water  forms 
(triclads)  are  abundant  in  ponds  or  streams, 
where  they  occur  on  stones,  sticks  and  water 
plants.  The  soft  body  is  elongate  and  movcE 
in  a  gliding  manner  by  tlie  action  of  the  ciliary 
coating  of  the  epidermis.  Marine  planartans 
(polyclads)  are  broader,  leaf-Uke  and  mtich 
larger.  Land  planarians  are  rare  beyond  the 
tropics  and  sub-tropics,  where  they  occur  abun- 
dantly in  moist  regions  and  are  photophobic 
in  habit.  In  form  th^  are  much  elongated, 
cylindrical  and  of  considerable  size,  while  the 
biody  is  often  brilliantly  marked  by  colored 
bands.  The  food  usually  consists  of  higher 
worms,  mollustts  and  insects,  although  a  few 
have  become  true  parasites.  Consult  Graff, 
■Monographie  der  Turbellaricn'  (Leipiig  1882- 
99)  ;  Woodward,  'Bulletin  Harvard  Musenm* 
(XXXI,  1896). 

PLANCHETTK,  pUn-chH'  (Fr.pIaft-shJ»t), 
a  thin  heart-shaped  piece  of  wood  supported  on 
two  castors  at  the  ends  of  the  base  and  on  an 
ordinary  pencil  at  the  apex  that  was  popular 
about  1860  to  1880.  before  the  Ouija  board 
supplanted  it.  If  die  finger-tips  be  placed  opon 
this  device,  the  pencil  may  readily  be  made  to 
trace  characters  without  consdons  movement  on 
the  part  of  the  operator.  Like  the  Ouija  board 
it  was  used  by  two  classes  of  persons: 
(1)  Believers  in  Spiritualism,  who  asked  ques- 
tions of  a  spiritual  control  and  believed  that 
thejr  received  answers  from  intelligences  on  the 
spirit  plane ;  and  (2)  people  who  regarded  the 
mechanism  as  a  game  and  amused  themselves 
by  pushing  it  to  write  messages  for  the  benefit 
of  others  present.  When  used  by  some  per- 
sons the  planchetie  seemed  to  begin  to  move 
of  its  own  accord  after  a  little  space  of  time 
and  if  the  person  .wished,  for  instance,  to  have 
an  answer  to  a  certain  question,  wriring  was 
formed  on  the  sheet  of  paper  on  which  the 
s   placed,    containing  tOmtAaag 
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more  or  less  pcrtineiit  to  the  numer.  Conanlt 
Huntley,  F.,  'The  Great  Psychological  Crime' 
(Chicago  1912). 

PLAN9ON,  nlafl-soA, '  Pol,  French  bkss 
singer;  b.  in  the  Ardennes,  France,  about  1855; 
d.  l!>14v  Me  studied  nmaic  at  the  Ecote  Dnprez 
in  Paris  and  in  1881  made  his  Aihat  at  Lyons  in 
*Les  Huguenots.'  In  1883  he  appeared  in  the 
Paris  Grand  Opira  as  Mnhisto  in  <Faust'  and 
scored  a  great  success,  wfiich  was  followed  by 
an  equally  praiseworthy  prescntatioa  of  Rstnfii 
in  'Aida.'  He  has  been  wannly  recdved  at 
the  MetropoUtan  Opera  Honse  in  New  York. 
He  has  created  roles  in  Saitit-Saens'  'As- 
caniou';  lifassenefs  <Le  Qd^,  etc 

PLANCUS,  Lncmi  Hunathia,  Roman 
pohtidan  and  soldier:  b.  "nbur,  near  Rome,  1st 
century  B.C  He  was  a  pupil  of  Cicero  and  an 
officer  under  Gesar  in  the  Gallic  war  and  was 
shown  much  favor  by  that  geneiaL  Afier 
Cesar's  assassination  he  favored  Brutus,  but 
soon  deserted  to  Antony  and  in  42  B.C.  was  con- 
sul. Later  he  fell  in  disfavor  with  Antony  and 
became  a  partisan  of  Octavius,  The  7th  ode 
of  the  first  book  of  Horace  is  dedicated  to 

PLANE,  a  popular  name  for  several  trees 
of  the  genus  Ploitlanus,  which  alone  constitutes 
the  family  Platanatea,  which  includes  six  or 
seven  species,  all  natives  of  the  northern  hemi- 
sphere. The  American  plane,  sycamore,  button- 
wood,  or  buttonball  (Pwoniu  oeeidmlalu) ,  the 
largest  tree  of  eastern  North  America,  often  at- 
tains heights  of  130  feet  and  occasionally  more 
than  150  feet.  The  diameter  is.  frequently  more 
than  eight  feet.  It  is  a  native  from  Maine  to 
Minfiesola  and  southward  to  the  Gulf  States 
and  is  a  familiar  object  in  low  srounds  along 
streams,  especially  in  the  Middle  States.  Its 
browmsh  timber  is  somctiines  used  for  interior 
ftnUh  and  frequently  for  fuel  The  California 
sycamore  (P,  racemoia)  and  the  Ariiona  syca- 
more iP.  wrighlU)  are  smaller  than  the  eastern, 
which  they  resemble  more  or  less.  They  are 
confined  to  the  southwestern  States.  The  name 
'plane*  is  often  applied  to  the  sycamore  maple 
or  great  maple  (Acer  JneudoPlalanus)  because 
of  the  resembUnce  of  the  foliage  to  that  of' 
the  true  plane  tree. 

The  Oriental  plane  is  P.  orienlotis,  a  native 
of  India,  southwestern  Asia  and  southeastern 
Europe.  It  grows  about  80  feet  tail  has  a 
rather  shorty  thick  trunk  and  a  broad  round 
head;  gn^sn  or  greenish  bark  which  annually 
flakes  o^;  large,  palmate,  deciduous  leaves; 
and  montedous  flowers  crowded  in  globular 
heads,  pendulous  on  long  stalks.  The  bristly 
fmit-fieads  persist  during  the  winter.  The  tree 
was  popuiarly  planted  by  the  Greeks  and  Ro- 
mans as  an  ornament  and  specimens  are  still 
extant  which  are  reputed  to  be  more  than  2,000 
years  old.  It  thrives  best  in  moist,  rich  alluvial 
soil.  The  timber  of  young  trees  is  cream - 
colored:  that  of  old  trees  brownish.  Being 
fine-grained  and  easily  polished  it  is  popular 
for  cabinet  making  and  tor  interior  finishing. 

PLANS,  a  flat,  level  surface;  in  geometry, 
a  surface  characterized  by  the  propertj;  (hat  the 
straight  line  joining  any  two  points  in  it  lies 
wholly  in  the  surface;  a  level  surface.  Two 
such  surfaces  cannot  have  three  points,  not  in 
a  straiajit  line,  in  common  without  coinciding 
tbroae£oiit  and  any  two  planes 


straight  hue.  Parallel  pfames  are  ttose  whose 
line  of  intersection  is  at  an  infinite  distance,  or 
sudi  as  can  have  a  coimnon  normal  or  perpen- 
dicular. The  angle  between  two  non-parallel 
planes  is  that  formed  by  two  intersecting 
straight  lines,  one  in  cither  plane.  per^<!ndicu]ar 
to  the  line  of  totersection.  lltere  will  always 
be  two  such  angles,  each  being  the  supplement 
of  the  other,  but  in  ordinary  cases  the  acute 
one  will  be  most  naturally  regarded  as  the  angle 
formed  by  the  planes.  One  plane  is  perpen- 
(Scular  to  another  when  the  angles  thus  formed 
are  right  angles,  or,  to  put  the  same  thing  in 
a  simpler  way,  when  it  contains  a  straight  line 
perpendicular  to  that  other.  Three  planes  will 
always  have  one  point  in  common,  but  this  point 
may  be  infinitely  removed;  and  they  form  a 
solid  angle,  which  is  measured  in  a  special  way. 
three  mutually  perpendicular  planes,  known  as 
the  co-ordinate  planes,  are  used  in  analytical 
geometry  of  three  dimensions  for  determining 
the  position  of  points  in  space.    See  Geouetky, 

PLANE.  See  Metal-Working  Machin- 
ery; Wood- Working  MACHiNEav. 

PLANE  CURVES.  See  Cubves,  Higbek 
Plane. 

PLANE-TABLE      SURVEYIHO.       See 

SuaVEYlNG. 

PLANXT,  any  world  which,  revolving  about 
a  far  larger,  central  sun,  shines  principally  by 
light  reflected  from  (his  sun.  Of  the  eight 
planets  of  the  solar  system,  the  four  ii 


solid  and  the  four  outer  are  probably  i 
gaseous  condition  and  are  probably  slighUy  i 
luminous.    (See  Earth;  Jupiter;  Mars;  Mer- 


cttsy;  Neptume;  Saturn;  Uranus  and  Venus). 
For  sndi  evidence  as  we  have  as  to  the  exist- 
ence of  other  systems  of  planets,  see  CosuoG- 

PLANBTARIUH.    See  Orrery. 

PLANBTESIHAL  HYPOTHESIS.    See ' 
Cogmocony;  Geology. 

PLANETOIDS.    See  Astekoids. 

PLANIMETER  is  a  machine  for  deter- 
mining the  area  of  any  plane  figure  drawn  to 
scale  such  as  maps,  sections,  diagrams,  indi- 
cator diagrams.  There  are  two  kinds,  "polar" 
and  'railing.'  The  polar  planimeter  invented 
\sy  Amsler  in  1850  consists  of  two  principal 
parts,  vii.,  the  tracer  arm  carrying  the  tracing 
point  and  a  carriage  with  the  computing  wheel 
and  liiepole  arm,  a  rod  mounted  on  a  pivot  on 
which  the  instrument  revolves.  The  area  of 
any  figure  is  ofctained  accurately  by  tracing  its 
boundary  line  with  the  tracing  ^nt,  reading 
off  the  ^duations  on  the  measunng  wheel  and 
multiplying  by  a  suitable  factor  to  give  square 
feet,  souare  miles  or  other  desired  unit.  The 
original  instrument  has  been  considerably  im- 
proved as  to  usefulness  and  accuracy  and  in 
bein^  set  to  any  desired  scale,  but  as  all  polar 
plammeters  revolve  around  a  fixed  pcant,  their 
scope  is  limiled  by  the  length  o£  amis  of  the 
instrument.  Therefore,  a  large  figure  has  to  he 
divided  into  sections.  The  roltina  planimeter 
moves  on  two  broad  rollers  from  one  of  whidi 
the  movement  is  imparted  to  the  recording 
medianism.  The  measuring  wheel  revolves  by 
contact  with  a  polished  sphere  segment.  Onlv 
the  rollers  and  the  tracer  are  in  contact  with 
the  drawing  and  the  results  are,  therefore,  not 
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affected  by  irreguUrity  of  the  paper.  Accord- 
inrfy  it  wiil  measure  with  one  operation  the 
area  of  a  Ggure  of  any  length,  the  width  of 
which  does  not  exceed  the  length  of  the  ex- 
tended tracer-arm.  Wider  areas  can  be  sub- 
divided by  Hoes  and  each  subdivision  measured 
separately.  Figure  I  ehows  the  simplest  form 
of  polar  planimeter.    A  higher  grade  machine 


PreoiiiQO  Polir  Dii 


Pantograph  Polar  Planimeter 


s  shown  ii 


■X  figur_  _. 
meter  is  a  modificatio 
in  which  the  pole  artn 
Hage  of  the  tracer  ai 
I  steel  ball  fitti 


Pnciiion  Rolling  Pluim 


The 


mpensating  plani- 
a  of  the  polar  instmineDt 
is  held  in  the  wheel  car- 
m  bv  a  pivot  whidi  ends 

_  nicely  in  a  socket  of  the 

wheel  carriage.  This  gives  rigidity  and  the 
tracer  arm  has  an  angular  motion  of  180  de- 
grees, or  much  greater  than  in  old  forms.  By 
measuriiw  a  figure  with  pole  on  the  left  and 
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I   the  instra- 


mental  errori  are  compensated.  The  pantograph 
polar  planimeter  has  two  arms,  one  about 
seven  and  one-half  inches  long  for  measuring 
very  small  figures  aad  one  11  incbcB  long 
which  covers  a  circle  33  inches  in  diameter  for 
measuring  large  figures.  The  machine  is  so 
compensated  that  wnea  the  smaller  arm  ia  used 
the  result  is  more  accurate.  The  disc  plani- 
meter ia  another  form  in  which  the  motion  of 
the  measuring  wheel  is  independent  of  the  con- 
dition of  the  paper  on  which  the  figure  is  drawn 
as  the  measuriag  wheel  revolves  by  coctact  with 
the  plane  disc. 

For  nKchanical  integrators  or  intcf^raidis 
which  work  on  nearly  the  same  principle  as  the 
planimeter  see  Integkatqbs. 

PLANING  MACHINE.  See  Metal- 
WoBKiRG    Machikexy;    Wood-Wohxinc    Ma- 

CUINSKY. 

PLANK,  Fort,  or  PORT  BLANK,  a 
former  fori,  of  Revolutionary  days,  located  in 

Montgomery  Countv.  N.  Y.,  about  two  miles 
northwest  from  the  village  of  Fort  Plain. 

PLANKINTON.  S.  Dak,  city,  county- 
seat  of  Aurora  County,  on  the  Chicago,  Mil- 
waukee and  Saint  Paul  Railroad,  about  80 
miles  northwest  of  Yankton.  It  is  in  an  agri- 
cullural  and  stock-raising  centre,  has  grain 
elevators  and  mills  and  ships  considerable 
wheat.  There  are  two  newspapers  and  a  bank. 
Pop,  916. 

PLANKTON,  a  term  given  by  Haeckel  to 
the  life,  both  animal  and  plant,  whidi  occurs 
floating  at  the  top  of  lakes  and  seas,  in  contrast 
to  the  forms  of  the  shore*  or  bottoms.  The 
vegetable  etemem  in  the  plankton  is  largely 
diatoms  wUle  the  animals  Hiow  a  much  greater 
variety.  In  the  fresh  waters  the  plankton  is 
very  inoonsiderable  as  compared  with  that  of  the 
sea  and  to  the  latter  most  of  these  statetncnts 
apply.    The  marine  jdankton  consists  of  both 


Doliolvm,  Pyrosoma,  Appetidicularia),  together 
with  a  few  worms.  The  young  itKlude  repre- 
sentatives of  almost  every  group  of  marine 
animals  for  the  larvz  of  many  shore  or  bottom 
animals  are  free-swimming  for  a  time.  One 
marked  feature  of  these  surface  forms  Is  tfieir 
Rreat  transparency  and  almost  total  absence  of 
color,  except  the  black  pigment  in  the  «yes  of 
ihe  eyed  forms. 

The  plant  life  of  the  oceanic  plankton  in- 
cludes diatoms,  bacteria,  blue-green  algX  and 
similar  low  organisms.  The  first  are  esperialty 
conspicuous  in  very  cold  waters.  In  some  cases 
the  prevailing  organism  is  so  abundant  that  the 
water  is  distinctiv  tinted  by  it,  as  in  the  Red 
Sea,  where  a  red  ajga  is  especiallv  numerous. 
Many  of  the  planis  have  powers  of  locomotion 
ivpH  developed,  a  feature  peculiar  to  low  forms 
of  plant  life.  The  fresh-water  vegetable  plank- 
tons are  less  noteworthy  than  the  marine  be- 
cause of  their  smaller  extent,  the  much  smaller 
ntirnber  of  species  generally  represented,  etc. 
These  formations  are  of  pariicolar  interest 
from  an  econotnic  point  of  view  beoause  diey 
constitute  the  pastures  of  the  deep.  The  minute 
animals  feed  more  or  less  npon  the  plant  life. 
ereat  ntui^rs  of  free-swimming,  surface- 
inhabiting  mariile  animals  feed  upon  the  slants 
or  the  animals  or  both,  and  arc  in  turn  Ae 
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(ood  of  other  pelagic  animals  or  birds.  At 
certain  seasons  Oie  leading  forms  of  the  pbnk- 
lon  disappear  and  others  take  tbeir  places. 
Generally  they  sink  to  lower  levels  to  reappear 
after  a  more  or  less  definite  time.  To  the 
(ttKlent  of  zoology  the  plankton  Is  of  sreat  in- 
terest both  from  its  importance  as  a  food  sup- 
ply for  marine  fonns  and  as  a  means  of  oD- 
taming  the  brvx  of  many  animals.  It  is 
studied  by  collecting:  the  life  in  a  net  of  bolt' 
ins  cloth  drawn  alon^  ttie  surface  and  then  er- 
amining  the  catch  with  the  microscope.  The 
plankton  varies  f^reatly  from  day  to  day,  and  is 
narkedh'  more  abundant  at  night  than  in  the 
day.  tuny  of  dte  forms,  notably  the  meduse, 
worms  attd  young  cmstacea.  ai<e  markedly  phos* 
phorcscent  and  to  Aem  is  due  the  light  in  a 
vessel's  wake. 

PLANQUETTH,  plafl-Wt,  Robert.  French 
composer:  I).  Paris,  21  July  IKO;  d.  there,  28 
Jan.  1903.  He  studied  at  the  Conservatoire  and 
with-  Duprato,  gained  some  popularity  by  nu- 
merous chansons  and  chansoneCtes,  in  1873  be- 
gan the  writing  of  operettas  and  in  1877 
achieved  a  notaole  success  with  'Les  Goches 
de  Corneville,'  whioh  ran  for  400  performances 
in  Paris,  and  later  as  'The  Chimes  of  Nor- 
mandy* was  almost  equally  popular  in  London. 
It  has  been  often  heard  in  both  the  French  and 
English  versions  in  the  United  States.  Plan- 
quette  did  not  attempt  anv  more  serious  form 
of  music,  but  wrote  18  other  operettas,  includ- 


PLANT,  Uortoo  F^  American  financier: 
b.  New  Haven,  Coon.,  18  Aug.  1852.  He  was 
educated  at  Russell's  Military  School.  New 
Haven,  and  began  his  business  career,  in  1868, 
in  the  service  of  the  Southern  Express  Com- 
pany at  Memphis,  Tenn.  From  1884  he  was 
connected  with  the  Plant  system  of  railroads, 
of  which  be  was  vice-president  until  1902,  vriten 
die  system  was  merged  in  the  Atlantic  Coast 
Line  Railroad  Company.  Mr.  Plant  is  a  di- 
rector  of  the  Atlantic  Coast  Line  and  vice- 
president  of  the  Chicago,  Indianapolis  and 
Louisville  Railway  and  cnairman  of  the  board 
of  directors  of  the  Southern  Express  Com- 
pany. He  is  a  director  of  the  Nabonal  Bank 
of  Commerce  and  trustee  of  the  Connecticut 
Trust  and  Safe  Deposit  Company. 

PLANT,  in  hs  most  general  sense,  one  of 
the  vegetable  order  of  orgaRised  things,  pos- 
sessed of  life,  but  not  of  feeling;  in  more  re- 
stricted and  popttlar  usage,  any  small  herb,  thus 
exdudin^T  the  larger  shrubs  and  trees.  Orig- 
inally the  term  denoted  a  short,  cutting  or 
saphng,  as  shown  by  its  derivation  from  the 
Greek  "■*«*(,  broad,  Latin  Phmu,  flat  In 
modem  times  the  term  has  come  to  denote  the 
building',  machinery,  fixtures,  etc.,  necessary  for 
the  operation  of  an  industry  or  business,  and  in 
a  colloquial  sense,  also  denotes  a  plot  or 
swindle.  In  diis  wotk  plants  in  the  botanical 
sense  are  treated  under  ALPim  Plakm; 
Beach  Plants;  pLAirre,  BnxeonTCOp;  Plawtb, 
CXASsmcA-noN  or;  Plants,  Diseabss  op;  Eu- 
■nroijocy  of  Plants  ;  FErrtuiATioN  iv  Plants  ; 
Plart  Focffls;  Plant  Gtocraphy;  Plakts, 
UALVoniATiONS  in;  Plants.  Micsatioh  or; 
PLAins,  UoBFROLOOiCAL  Evoi^rmoN  of  ;  Plattts, 
OniAUBNTAL;  Plants,  PnyBiatiOGy  or;  Plaitts. 
pDieoHOUs;      Plants,     RECAPtruLATioN     in; 


or.    See    also 


by  suddng  the  juices  of  plants  through  beak- 
like mouths.  Tne  iareest  group  is  ihc  family 
Coreidcr  consisting  ot  at  least  1,500  species, 
some  of  which  are  dreaded  pests  of  cultivated 
crops  and  trees.  Two  well-known  species  are 
the  box -elder  plant-bug  (Leptocoris  Inviltalus), 
which  is  especially  troublesome  in  the  western 
States,  where  the  box-elder  is  lanjely  planted 
as  a  windbreak  and  for  timber  r  and  the  squash- 
bug  (Anasa  tristii),  which  is  an  incorrigible 
enemy  of  squashes,  pumpkins,  cucumbers,  etc 
(See  Sqi;a3h).  The  Lygsida  include  fully 
1.300  species,  nearly  200  of  whidi  are  known  in 
America^  and  of  which  one  of  the  most  widely 
destructive  is  the  littie  chinch-bug,  a  pest  upon 
certain  cereal  crops.  The  Pyrrhocorida  is  a 
Small  family,  but  contains  several  serious  pests, 
of  which  the  cotton  stainer  or  red-bug  {Dyt- 
duTcat  svturelivs)  is  a  pest  in  the  southeastern 
United  States.  It  feeds  upon  orange  fruits  and 
cotton.  Consult  ComStock,  'Manual  for  the 
Study  of  Insects>  (1895);  Stnith,  'Manual  of 
Economic  Entomology'  (1896);  Howard,  *The 
Insect  Book'   (new  ed.,  1914). 

PLANT  GEOGRAPHY,— The  relation 
of  the  plant  covering  to  the  surface  of 
the  earth  Is  the  basis  of  that  division  of 
botany  which  is  called  plant  geography.  This 
does  not  confine  itself  to  the  geographical  dis- 
tribution of  plants,  as  was  formerly  the  case, 
but  comprises  all  the  out-of-door  relations  of 
plants  to  each  other,  and  to  their  environment. 
The  subject  falls  somewhat  naturally  into 
several  divisions  with  respect  to  the  point  of 
view.  Floristic  botany  deals  mth  the  geographi- 
cal distribution  of  species,  and  with  we  charac- 
ter of  the  plant  population  of  different  regions 
and  cotmtries.  Ecology  concerns  itself  espe- 
cially with  the  relation  existing  between  the 
}ilant  and  its  environment,  and  with  the  group- 
log  of  species  in  particular  areas  called  forma- 
tions, such  as  prairie,  forest,  etc.  Experimental 
ecology  is  merely  a  phase  of  the  latter,  in 
which  changes  in  the  form  and  behavior  of 
plants  are  brought  about  bjr  changing  the 
physical  conditions  of  the  environment  It  is 
of  great  importance  because  of  its  bearing  upon 
die  origin  of  species. 

BnTiFonmeBt  and  Plant— The  essential 
points  of  inquiry  in  plant  geography  are  the 
ennrooment,  or  home  of  the  plant,  usually 
called  habitat  by  botanists,  and  the  plant, 
either  as  an  individual,  or  as  a  member  of  the 
vegetation.  The  habitat  is  to  be  remrded  as 
the  cause,  the  plant  as  the  effect.  Tms  ts  true 
of  ibe  present  relation  between  any  habitat  and 
the  plants  which  grow  in  it  only  to  a  certain 
degree,  for  probably  no  plant  of  tie  present  day 
owes  its  entire  structure  to  one  habitat.  Each 
habitat,  however,  does  have  a  modifying  in- 
fluence upon  the  plants  in  it.  This  influence  will 
be  great  where  the  physical  conditions  are  ex- 
treme, and  it  will  be  slight  where  they  are  more 
moderate.  In  either  case  this  modification  will 
leave  its  distinctive  stamp  upon  the  plant  in  such 
a  way  that  one  may  readily  tell  whether  it  grew 
in  pond,  meadow,  forest  or  desert.  Of  the  many 
factors  whidi  make  up  a  habitat  not  alt  are 
of  the 
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the  water  of  the  soil  will  be  most  important,  in 
others  light  will  be  the  controlling  factor,  wiule 
in  still  other  places  wind  will  have  the  most 
slrildng  effect.  Habitais  show  gieat  differences 
also  in  the  amount  of  water,  light,  wind  and 
other  faclors.  If  one  will  know  the  causes  of 
plant  structure  and  distribution,  it  is  necessary 
to  look  into  the  habitat  with  great  care,  and  to 
determine  the  relative  importance  and  the 
amount  of  each  factor. 

The  factors  of  a  habitat  which  are  most  in- 
timately connected  with  the  form  of  the  plant 
are  those  that  have  to  do  with  the  water-supply, 
and  with  the  food-maldng  activities  of  the  leaf. 
These  arc  water  and  light.  They  have  A  direct 
influence  upon  the  plant  form,  while  all  others 
affect  the  structure  indirectly,  as  a  result  of 
their  action  upon  the  water  of  the  soil,  or  the 
air,  or  upon  light  Every  habitat  comprises 
the  following  factors:  water-content,  humidity, 
li^t,  temperature,  soil,  wind,  precipitation, 
physiography,  dead  vegetation  and  animals.  Of 
these,  water-content,  soil,  soil  temperature,  and 
pfaysiographv  belong  to  ^  sotl^  and  are  ia  con- 
sequence called  edaphic  Huimdi^  (air  moist- 
ure), light,  air  temperature,  wind,  and  predpits- 
tjon  pcrtau  to  the  ^r,  and  are  termed  atmos- 
pheric or  climatia  Dead  v^;etatioa  and  ani- 
mals are  biological  or  biotic  factors.  Living 
vegetation  has  a  marked  effect  upon  Its  habitat, 
but  this  is  to  be  regarded  more  as  a  reactlMi 
than  as  a  cause. 

Water  as  i  Factor,— The  simplest  planU 
grow  in  water,  and  are  in  every  way  dependent 
upon  it.  Terrestrial  plants  —  for  example,  prac- 
tically all  flowering  plants  and  ferns  —  have 
adapted  themselves  to  two  media,  air  and  water, 
and  their  dependence  upon  water  is  not  so 
marked.  The  active  root-hairs  are  still  really 
aquatic,  and  must  always  be  in  contact  with  an 
adequate  supply  of  water.  The  stems  and  leaves 
are  aerial,  but  their  behavior  and  form  are 
largely  determined  by  the  water  in  die  air,  that 
is,  the  humidity,  The  vrater-su^plv  is  used  hy 
die  root-hairs,  while  water-loss  is  the  result  of 
evaporation  from  the  sm'face  of  die  leaves.  The 
excess  of  supply  over  loss  will  determine  the 
form  of  the  plant;  it  is  erident  that  plants  can- 
not grow  w£ere  the  kiss  exceeds  tne  supply. 
The  balance  between  tbese  is  so  nice  that  pl^ts 
grow  well  only  wbere  it  is  maintained^  The 
most  luxuriant  vegetation  is  the  forest,  where 
both  supply  and  loss  of  water  are  greaL  An 
excess  of  supply  over  loss  is  almost  as  cer- 
tain to  produce  stunting  and  dwarfing,  as 
seen  in  the  plants  of  ponds  and  marshes,  ai  is 
an  excessive  water-loss,  which  is  the  condition 
typicat  of  deserts  and  high  mountain  peaks. 
The  total  amount  of  water  present  in  the  soil 
will  vai7  widi  the  rainfall,  and  with  the  behavior 
of  surface  and  imdergrouml  streams.  Much 
of  the  rainfall  runs  off  the  surface,  while  a 
part  of  it  sinks  below  the  roots  and  is  carried 
off  by  underground  drainage.  What  is  left 
remains  in  contact  with  the  soil-particles  as  a 
thin  film,  and  it  is  this  which  is  absorbed  by 
the  root-hairs.  The  pull  exerted  by  the 
absorptive  power  of  the  hair  upon  the  watei^ 
film  is  greater  than  the  attraction  of  the  soil- 
particle,  and  the  latter  loses  its  water.  If  this 
continues,  however,  the  ratio  lessens,  aod  in 
soils  diat  are  drying  out  the  particles  hold 
the   water-films   with   increasing  tenacity.     In 


conseqaeace,  pltots  will  wilt  and  die  in  soils 
that  still  contain  water.  Loose  soils,  such  at 
sand  and  gravel,  will  give  up  all  but  0.5  to 
1  per  cent  of  the  water-content,  while  compact 
days  retain  as  hi^  as  12  ki  30  per  cent.  An 
excess  of  salts  in  the  soil,  or'  a  lack  of  air  tun- 
ally  produces  a  similar  effect  They  decreaae 
die  absorptive  power  of  the  root-haira.  and  lad 
to  the  production  in  marshes  and  bo^s  of  plants 
showing  the  effects  of  an  insufficient  water- 
supply. 

Air  Hanutbt^^r- The  humidity  of  the  air 
exerts  a  direct  control  upon  the  amount  of  water 
evaporated  from  the  leaves.  It  is  evident  that 
the  water-loss  of  the  plant  will  be  sU^t  where 
the  amount  of  moisture  in  the  air  is  great,  and 
that  the  evaporation  will  be  ^reat  where  the  air 
is  dry.  This  effect  of  humidity  is  so  marked 
that  plants  which  grow  in  mottt  climates  often 
have  structures  designed  to  increase  water-loss, 
while  those  living  in  desert-like  places  regularly 
protect  themselves  by  thickening  their  epiaermis, 
and  decreasi:^  the  amount  of  surface  exposed. 
The  relative  numidiiy  of  lowlands  and  sea- 
coasts,  especially  in  the  tropics,  is  above  80  per 
cent;  in  deserts  and  upon  nigh  mountains  it  is 
rarely  more  than  30  per  cent,  and  often  falls 
below  15  per  cent 

Infiuence  of  Li^hL — The  amount  of  li^t 
present  in  a  habitat  influences  directly  the  food- 
making  activities  of  the  plant.  The  green  col- 
oring mailer  of  plants,  the  chlorophyll,  is 
formed  readil;/  and  abundantly  only  in  the  light, 
and  the  combination  of  crude  materials,  water, 
carbon  dioxide,  and  salts  into  foods  available 
for  the  protoplasm  can  occur  only  in  the  pres- 


Slants,  and  in  a  large  degree  determines  dirir 
orm  and  sire.  Sunlight'  produces  vigorous, 
stocky  stems,  and  thick  leaves,  as  a  rule,  while 
plants  grown  in  the  shade  have  tall  slender  stems, 
and  broad  thin  leaves.  Plants  that  occur  under- 
ground, in  caves,  or  grow  within  organisms, 
do  not  develop  chlorophyll,  and  without  excep- 
tion belong  to  the  flowerless  forms  known  as 
fungi.  The  intensity  of  the  li^t  varies  through- 
out the  day  and  year;  it  ts  greater  in  the 
tropics  than  at  the  poles,  and  on  the  tops  of 
hi^h  peaks  than  at  their  bases.  In  forests  and 
thickets  the  light  is  often  very  (Effuse,  varying 
from  .01  to  .003,  summer  sunli^  bang  1. 

Temperature.—  This  is  directly  concerned 
with  the  nutrition  and  growth  of  plants.  Heat 
is  necessary  for  the  germination  of  seeds,  and 
for  the  sprouting  of  bulbs  and  tubers.  It  mutt 
be  present  in  a  considerable  degree  for  the  food- 
making  activities  of  plants,  and  npon  it  In  a 
large  part  depends  the  siie  of  individuals,  and 
the  luxuriance  o£  vegetation.  The  growing 
period  is  the  season  during  which  temperatures 
favorable  to  plant  growth  prevail;  the  length 
of  this  period  determines  in  great  measure  the 
native  vegetation  of  a  country,  and  the  culti- 
vated plants  which  can  be  grown  there.  In- 
directly, temperature  exerts  a  pronounced  effect 
upon  the  form  of  plants,  by  decreasing  the 
moisture  of  the  air,  and  thus  increasing  the 
water-toss.  In  tropical  and  subtropical  deserts 
this  indirect  action  of  heat  is  a  predominant 
factor.  Soil  temperatures  are  of  much  less 
importance,  though  they  have  mndi  to  do  widi 
germination  and  the  activity  of  i    *  * 
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Wind  EffMtt^-Wind  influences  pli 
both  directly  and  indir«ctly,  Its  mec 
actiim  is  marked  in  regions  where  forceful  and 
coDttBnt  winds  prevail,  notably  seacoasts  and 
high  mountain  peaks.  Shrubs  and  trees  become 
bent  or  prostrate,  and  their  branches  are  de- 
vebped  almost  wholly  on  the  leeward  side. 
Over  peat  Open  stretches  where  strong  winds 
prevalT  for  example  prairies  and  steppes,  t'he 
plant  torau  are  largely  grasses  and  grass-like 
plants,  which  are  not  easily  torn  or  whipped  by 
die  wind.  As  is  well'known,  winds  play  an  ex' 
Iremely  important  part  in  carrying  the  pollen  of 
trees  and  grasses,  and  in  scattenng  seeds  and 
spores.  like  heat,  wind  decreases  the  humidity 
of  the  air,  attd  correspondingly  increases  the 
evaporation  from  leaf -surfaces.  It  does  this 
by  removing  the  more  or  less  saturated  air  in 
contact  with  the  plant,  replacing  it  with  air  con- 
taining less  moisture.  Tiiis  action  is  character- 
istic of  the  dry  southwest  winds  in  the  corn- 
belt,  which  rapidly  carry  away  the  moisture  of 
the  leaves,  causing  the  latter  to  curl,  thus  de- 
creasing the  surface  and  affording  some  measure 
of  protection.  The  stunted  forest  vegetation  of 
arctic  and  alpine  timber-lines  is  largely  due  to 
the  drying  acdon  of  almost  constant  winds. 
The  direction,  force,  and  duration  of  the  wind 
roust  all  be  taken  into  account  in  the  study  of 
vegetation. 

Soil  ActioiL—  The  soil  acts  directly  upon 
the  behavior  and  form  of  plants  by  reason  of  its 
influence  upon  water-content  and  temperature. 
In  plant  geography,  all  inoi^nic  strata  upon 
which  plants  grow  are  termed  soils.  The  ex- 
treme  types  are  rock  and  water,  between  which 
are  fotind  all  manner  of  gradations  from  gravel 
to  mud  The  weathering  of  rocks  produces  two 
kinds  of  soils  quite  dinerent  in  their  behavior 
with  respect  to  water.  The  one  is  loose  and 
composed  of  large  particles —  for  example, 
sands  and  gravels;  the  Other  is  composed  oi 
fine,  compact  particles,  clays  and  loams.  Sands 
and  gravels  ahsorb  nearly  all  of  the  rain  fall- 
ing upon  them  but  much  of  the  water  taken 
up  passes  through  and  is  carried  away  »long 
some  impervious  stratum.  What  remains  as 
water-content  is  readily  absorbed  by  the  root- 
hairs  or  is  lost  tw  evaporation  from  .the  soil. 
On  account  of  the  large  air-spaces  between 
the  grains,  the  water  in  the  lower  layers  is 
raised  with  tUfficulty  by  capillary  acdon.  Plants 
withdraw  from  loose  soils  nearly  all  of  their 
water- con  tent  Compact  soils,  especially  clay 
do  not  absorb  rain  rapidly,  and  much  of  the 
latter  is  carried  away  by  surface  drainage. 
Water  once  absorbed  is  held  tenaciously,  and 
the  loss  by  underground  drainage  is  slight.  The 
pores  of  the  soil  are  fine,  and  capillarity  plavi 
an  important  Hrt  in  raising  water  from  the 
lower  levels.  The  particles  attract  the  witer- 
fihns  strongly,  and  in  consequence  clay  yields 
its  water  to  plant  or  air  very  slowly.  Ordi- 
nary plants  will  wilt  in  clay  soils  which  sliU 
contain  as  high  as  12  lo  30  per  cent  of  water. 
Rock  is  all  but  absolutely  impervious  to  water. 
Mosses  and  hchens  alone  can  grow  upon  it,  in 
conseqnence  of  their  power  to  decompose  the 
inrface  and  their  ability  to  withstand  drying 
out  The  amount  of  soluble  material  in  the 
soil  has  a  direct  effect  upon  the  growth  of 
plants.  Nearly  all  ordinary  soils  contain  an 
adequate  supply  of  soluble  minerals;  a  few, 
however,  are  «kficient  in  these,  and  are  unable 


to  support  more  than  a  scanty  vegetation.  Other 
soils  contain  in  excess  soluble  salts  and  adds 
which  are  harmful  The  sparse,  desert-like 
vegetation  of  salt  basins  and  alkali  wastes  is 
due  to  the  large  quantides  of  sodium  chloride, 
sodium  carbonate,  and-  other  salts  present  In 
swamps  and  bc^s  the  decay  of  plant  and 
animai  remains  uses  up  the  available  oxygen 
and  thus  hinders  the  absorptive  powers  of  the 
roots.  The  kind  of  material  in  the  soil  and  the 
fineness  and  compactness  of  the  grains  deter- 
mine its  behavior  with  reference  to  the  absorp- 
tion and  radiation  of  heat  The  color  of  the 
soil,  the  amount  of  water  present  and  other 
conditions  have  also  to  do  with  this  matter. 
Rock  is  warmed  most  readily  in  the  sunshine, 
and  at  ni^t  most  readily  parts  with  its  heat. 
Water  is  at  the  other  extreme :  it  warms 
up  slowly  and,  conversely,  yields  its  heat 
reluctantly. 

Utilization  of  Hoiitnre. —  It  is  a  well-estab- 
lished fact  that  plants  in  general  are  unable  to 
absorb  water-vapor  from  Uie  air.  The  moisture 
must  be  condensed  into  water,  and  then  must 
regularly  find  its  way  into  the  soil  before  it  can 
be  used  by  the  plant.  A  comparatively  small 
number  of  plants,  lichens,  mosses,  and  tree- 
dwelling  ordiids  alisorb  rain  or  dew  directly 
dirougfa  their  leaf  or  thallus  surfaces,  but  with 
the  great  majority  of  plants  the  water  can  only 
be  taken  in  from  the  soil  or  substratimi.  The 
moisture  of  the  air  is  condensed  or  precipitated 
in  various  forms  ^-  rain,  dew,  snow,  sleet,  hail, 
frost  and  fog.  With  the  cxcepdon  of  the  last 
all  of  these  contribute  sooner  or  later  to  the 
water-content  of  the  soil,  the  important  differ- 
ence being  that  the  solid  forms  usually  melt  grad- 
ually ana  are  in  consequence  absorbed  more 
completely.  The  water  which  falls  upon  the 
surface  of  the  soil  is  partly  absorbed,  and  partly 
carried  awav  b_y  drainage.  The  latter  is  known 
as  "run-ofP;  its  amount  will  depend  upon  the 
compactness  of  the  soil  and  the  steepness  of  the 
slope.  The  absorbed  water  passes  into  the  lower 
layers  in  part,  where  some  of  it  is  drained  off 
as  gravitation  water,  and  some  is  retained  as 
capillary  water  to  be  raised  by  pillary  action 
into  the  upper  layers  of  the  soil.  That  which 
remains  in  the  soil  about  the  roots  forms  thin 
films  about  the  soil-grains,  and  is  known  as 
the  water-content.  This  alone  can  be  used  by 
the  root-hairs.  Part  of  it,  however,  is  lost  ty 
direct  evaporation  from  the  soil.  I^n  has  lit- 
tle or  no  mechanical  action  upon  plants,  except 
perhaps  in  the  tropics,  where  it  falls  in  torrents. 
In  the  form  of  'run-off,"  however,  it  acts 
powerfully  upon  the  surface  of  hills  and 
mountains,  and  plays  in  conseqnence  an  ex- 
tremely important  part  in  the  development  of 
vegetation.  Sleet  and  hail  are  very  destructive 
in  the  breaking  of  twigs  and  branches  and  the 
cutting  and  tearing  of  leaves,  but  are  of  little 
importance  because  of  their  relative  infrequencc. 
Snow,  on  the  other  hand,  has  had  a  great  deal 
to  do  with  the  forms  of  trees,  particularly  the 
pines,  sijruces,  and  firs,  in  northern  and  moun- 
tain r^ons.  It  is  a  poor  conductor,  and  for 
this  reason  affords  much  protection  to  plant 
parts  covered  by  it.  Unlike  rain,  it  is  often 
unequally  distributed  by  the  wind,  and  there- 
fore  produces  important^  local  diffCTcnces  in  the 
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erai  of  the  pbj^icat  factors  of  habitats.  Alti- 
tude not  only  influences  the  rainfall,  bat  it  also 
increases  water-loss  by  reason  of  the  reduced 
air-pressure  and  the  decreased  humidity.  The 
lunli^t  may  be  stronger,  as  the  rays  pass 
through  fewer  air-layers,  and  are  absorbed  in  a 
less  degree.  The  degree  of  slope  is  especially 
important,  as  it  determines  very  largely  the  ra- 
tio between  "nin-off"  and  absorbed  water.  In 
mountain  regions  particularly,  it  modifies  the 
angle  at  which  the  sun's  rays  strike  the  sur- 
face, and  increases  the  amount  of  heat  and 
light  received.  The  exposure  of  the  surface, 
that  is,  the  direction  in  which  it  lies,  affects  the 
amount  of  heat  and  light,  the  intensity  of  the 
wind,  and  the  snowfall.  Furthermore,  the 
character  of  the  surface  itself,  whether  level  or 
une\'en,  will  influence  all  of  these  factors  in  a 
less  degree.  Physiographic  changes,  such  as 
elevation  and  subsidence,  the  erosion  of  river- 
valleys,  and  the  upbuilding  of  swamps,  deltas, 
etc.,  have  a  profound  effect  upon  the  distribu- 
tion of  plants,  and  the  development  of  vegeta- 

Vegetable,  Animal  and  Human  Factors. — 
Dead  vegetation  increases  the  water-coment  of 
a  habitat  by  checking  the  movement  of  the 
"run-oft,*  and  thus  increasing  the  absorption, 
and  by  protecting  the  surface  of  the  soil  from 
excessive  evanoration.  It  equalizes  the  soil 
temperature  by  hindering  the  warming  action  o( 
the  sun's  rays,  and  the  cooling  effect  of  radia- 
tion. It  also  diminishes  the  force  of  the  wind, 
and,  finally,  by  decay,  returns  to  the  soil  much 
of  the  nutrient  material  taken  from  it.  Living 
vegeialion  has  the  same  effect,  but  is  different 
in  that  it  constantly  draws  water  and  nourish- 
ment from  the  soil,  and  often  reduces  the 
amount  of  light  present.  The  activities  of 
animals  and  man  are  extremely  <Uverse.  Earth- 
worms and  burrowing  mammals  enrich  the 
soil  by  working  it  over  repeatedly.  Grazing 
animals  have  more  or  less  effect  upon  grass- 
lands. Insects  are  fundamentally  important  in 
fertilization,  and  doubtless  often  act  decisively 
in  the  struggle  for  existence  hy  destroying  some 
plants  and  not  others.  Man  is  a  bidogic^l 
factor  of  the  first  importance,  even  if  we  leave 
out  of  consideration  all  the  changes  that  he  has 
brought  about  in  plants  and  vegetation  in  conse- 
guence  of  cultivation.  He  changes  habitats 
fundamentally  by  the  removal  of  forests,  by 
Ares,  by  the  construction  of  railroads  and  canals, 
by  drainage,  by  irrigation,  etc. 

ClaaBification  of  Uabitata. —  Habitats  are 
usually  grouped  with  respect  to  the  two  direct 
factors,  water  and  light.  They  are  first  classed 
as  wet,  moist  and  dry  and  the  moist  habitats 
arc  further  divided  into  sun  and  shade.  Wet 
habitats  comprise  all  bodies  of  water,  oceans, 
lakes,  ponds,  springs,  streams,  swamps,  marshes, 
river-banks,  seashores,  tanks,  etc.  Dry  habitats 
are  principally  deserts,  sandhills,  prairies, 
gravd'shdes,  strands,  dunes,  bad  lands,  cliffs, 
rocks,  heaths,  humus-marshes,  moors,  alpine 
and  polar  barrens.  Sunny  moist  lands  are 
meadows,  pastures,  grain-fields  and  waste 
places.  shady  moist  habitats  are  forests, 
groves,  woodlands  and  thickets. 

Effects  of  Habitat.—  These,  as  regards  the 
individual,  are  either  evident  or  demonstrable, 
as  in  the  case  of  the  habitat  form  seen  in  bog- 
plants,  riiade-platits,  etc.,  or  they  are  obscure 


and  remote  and  can  in  consequMice  no  longer  be 
traced.  The  latter  is  true  of  vegetation  lorms —  , 
trees,  shrubs,  bulb-plants,  etc.  Three  well- 
defined  groups  of  habitat  forms  arc  recogrnzed, 
based  upon  the  water-content  of  habitats.  These 
are  water-plants  (hydrophytes),  moist-land  or 
middle  plants  (mesophytes),  and  desert  plants 
(xerophytes).  Upon  the  basis  of  light 
differences,  mesophytes  are  further  divided  into 
sun-plants  (heliophytes),  shade-plants  (scio- 
phytes)  and  darloiess-plants  (scotD[^ytes). 
Water  plants  owe  their  peculiar  stamp  to  the 
fact  that  the  water-supply  is  always  greatly  in 
excess  of  the  water-loss.  The  roots  arc  super- 
ficial in  position,  owing  to  the  abundance  of 
water  at  or  on  the  surface  of  the  soil.  Root- 
surfaces  are  slightly  developed  and  root-hairs 
often  lacking,  because  the  amount  of  water  ren- 
ders absorption  easy.  The  surplus  of  water  is  a 
disadvantage,  however,  as  it  reduces  Che  amount 
of  air  in  the  soil  and  hence  cuts  off  the  supply 
of  oxygen  necessary  for  the  activity  of  the 
roots.  This  lack  of  aeration  is  compensated  by 
the  development  of  large  air-passages  leading 
down  from  the  leaves  throu^n  the  stem  and 
roots.  Stems  and  leaves  are  almost  invariably 
smooth  and  without  any  sort  of  protective  cov- 
ering. Breathing-pores  are  usually  abundant 
and  the  necessity  that  the  plant  should  lose  a 
large  amount  of  water  has  led  to  the  develop- 
ment of  water-pores  and  papillee.  This  struc- 
ture is  typical  of  amphibious  plants,  that  is, 
those  that  grow  in  the  mud  or  In  shallow  water. 
Floating  plants  are  usually  much  the  same,  with 
the  exception  that  the  breathing  pores  become 
useless  and  disappear  on  the  under  surface  of 
the  leaf,  which  is  in  contact  with  the  waler. 
Certain  plants,  such  as  the  duckweed,  have  be- 
come greatly  reduced  in  consequence  of  the 
floating  habitat,  and  consist  merely  of  a  tiny, 
leaf'like  disc,  with  a  few  rootlets.  Submerged 
plants  grow  entirely  beneath  the  water  and  are 
not  subject  to  water-loss.  As  a  result  their 
lea*ves  and  stems  are  greatly  reduced.  The 
leaves  are  thin  and  divided  into  narrow  seg- 
ments; in  structure  they  are  almost  uniform. 
The  characteristic  air-passages  of  the  other 
water  forms  are  lacking,  as  all  the  air  must  be 
dissolved  in  water. 

Desert-plants  are  in  most  respects  the  exact 
opposites  of  water-plants.  Not  only  is  the 
water-supply  scanty,  but  all  the  factors  which 
increase  water-lo5S  are  present  in  a  large  de- 
gree. Such  plants  must  use  all  their  power  of 
adaptation  to  absorb  and  store  all  the  water  they 
can  and  to  lose  just  as  little  by  evaporation  as 
possible.  The  roots  of  desert-plants  are  for  the 
most  part  deep-seated  and  branch  for  the  most 
part  only  in  the  deeper,  moist  soil.  They  are 
covered  elsewhere  with  a  corky  layer  to  pre- 
vent the  loss  of  water  where  the  root  passes 
through  the  dry  upper  layers.  In  the  moist 
soil,  root-hairs  are  produced  in  large  ntnnbers. 
In  many  cases  the  upper  portion  of  the  root 
consists  of  tissue  especially  adapted  to  the  stor- 
age of  water.  The  stems  of  xerophytes  are 
short  and  stout.  The  leaves  are  thick  and  much 
reduced  in  siie;  and  in  extreme  forms  they  arc 
entirely  lacking.  Both  leaves  and  stems  are 
covered  with  a  thick  coating  of  hairs,  or  wax, 
or  the  epidermis  is  greatly  thickened,  all  for  the 
purpose  of  protection  against  water-loss.  The 
breathing-pores  are  generally  confined  to  the 
underside  of  the  leaf  and  are  otten  sunken  far 
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idem  the  surfuc  for  still  grcMcr  protectioii. 
In  the  cactDS  the  leaves  are  reducM  lo  mere 
scalet  and  the  stem  often  contracted  into  a 
cylinder  or  ball,  thus  decreasing  the  exposed 
surface  to  the  minimum.  Succulent  plants, 
soch  as  the  Hve>for-ever  and  ice-plant  have,  on 
ifae  oifaer  hand,  been  modiiied  so  that  the  leaves 
serve  for  the  storage  of  water.  Lichens  and 
mosses  which  grow  on  rT>cJcs  are  capable  of 
witlistandiiig  extreme  dryness,  a  faculty  seem- 
ingly inherent  in  their  protoplasm,  at  they  are 
witfaottt  ordinary  protective  contrivances. 

MoMt-tand  plants,  or  mesophytes,  stand  as 
intermediate  between  the  two  preceding  groups. 
The  water-supply,  thocgh  not  excessive,  is 
usually  suAicietit,  and  the  humidity  of  the  air  is 
great  enough  to  preclude  the  danger  of  exces^ve 
water-loss.  In  consequence,  mesophytes  have 
well-developed,  more  or  less  branched,  root- 
systems,  which  are  usually  intermediate  in  posi- 
tion, but  many  of  them  are  deep-seated.  The 
development  of  sui^ace  is  moderate,  as  welt  as 
that  of  the  protective  cork.  Stems  are  for  the 
most  part  tall  and  vigorous  and  much-branched. 
The  teaves  are  large  and  mostly  entire,  or  a.t 
least  rarely  finely  dissected.  Hairs  are  com- 
mon, bnt  seldom  compacted  into  a  dense  cover- 
ing. The  epidermis  is  not  greatly  thickened 
and  while  the  breathings  pores  are  often  more 
abimdant  on  the  lower  side,  they  are  present  in 
large  numbers  on  both  Eurfaces.  The  leaves  of 
mesophytes  are  characterized  regubriy  by  com- 
pact rows  of  obloi^  cells  placed  at  ri^t  angles 
to  die  surface,  which  are  called  pah sade- tissue, 
and  t^  loose  irregular  cells  wi'Ui  large  inter- 
cellular spaces,  the  sp<mge  tissne.    The  former 


in  response  to  the  action  of  strong  liriit,  while 
sponge-tissue  results  from  the  need  of  the  raind 
diffusion  of  the  carbon  dioxide  and  oxygen  ab- 
sorbed from  the  air. 


as  the  leaf  is  the  organ  most  d^wndent  upon 
light.  The  root-system  will  be  more  superficial 
in  shade-plants,  as  the  moisture  is  nearer  the 
surface  of  the  soil  in  shaded  than  in  sunny 
places.  The  stem  will  be  more  slender,  taller 
and  often  more  branched,  since  it  is  necessary 
to  place  the  leaves  in  the  position  to  receive  the 
most  of  the  diffuse  li^t.  The  leaves  are  broad, 
thin  and  entire,  increasing  the  exposed  surface, 
while  in  sun-plants  they  are  thick  and  more  or 
less  divided.  In  typical  shade-leaves,  the  pali- 
sade-tissue is  reduced  to  a  single  row,  or  is  al- 
together absent.  The  cells  are  not  crowded 
closely  and  their  longest  axis  often  coincides 
with  tihe  eindermis  of  the  leaf.  Snn-leaves  have 
one  or  more  rows  of  typical  palisade  on  the 
upper  side  and  are  frequently  palisaded  on  the 
lower  side  also.  The  epidermis  develops  more 
wax  and  hairs  in  the  sun ;  the  breathing-pores 
are  more  numerous  on  the  lower  than  upon  the 
upper  surface,  while  there  is  little  difference  in 
the  shade. 

Orlffin  and  DistJBctlon  of  Fomu. —  Vege- 
lation-torms  doubtless  originated  in  response  to 
physical  conditions,  but  this  relation  is  hardly 
evident  t€>-day.  We  can  only  see  in  trees,  shrubs, 
herbs,  etc.,  an  expression  of  the  success  which 
different  ptiuits  have  obtained  in  the  struggle 
for  existence.    It  is  also  evident  that  the  vege- 


tation form  of  s  i^nt  has  much  to  do  with  its 
persistence  and  hence  with  its  importance  in 
vegetation.  The  main  groups  of  vegeiation- 
fonns   are   woody   plants,    herbs    and    thai  1  us 

SBowerless)  plants,  l^e  former  are  the  largest 
le  most  dominant,  and  the  most  persistent  of 
all  forms;  the  latter  are  tiny,  subordinate  and 
fleeting.  The  various  woody  forms  are  trees, 
shrubs,  bushes  and  climbers ;  the  first  are  the 
most  important,  the  last  the  least  so.  Trees  con- 
stitute the  most  permanent  type  of  vegetation, 
the  forest,  to  which  shrubs,  bushes  and  climbers 
also  contribute.  The  relation  between  these 
forms  is  easily  seen  in  the  development  of  a 
forest,  in  which  bu^es  precede  and  are  fol- 
lowed Inr  shrubs;  these  give  way  to  the  trees, 
the  climbers  commg  in  after  the  latter. 

Herbs  are  specially  distinguished  from 
woody  plants  by  their  lack  of  woody  stems  and 
by  the  fact  that  their  persistent  parts  are  under- 
ground. They  can  never  be  very  large,  for 
their  stems  lack  sum^ort,  though  they  may  per- 
sist for  years.  They  are  either  perennial, 
blooming  each  year,  or  aiuMiaI-4]iennial,  bloom- 
ing at  the  end  of  the  first  or  second  year,  and 
then  dying.  Various  forms  of  herbs  are  dis- 
tinguished with  reference  to  the  position  of 
the  stem  and  leaves.  In  some,  like  the  dande- 
lion,' the  leaves  are  grouped  in  rosettes  in  re- 
sponse to  light  and  beat  In  others,  such  as  the 
everlasting,  the  plants  are  set  close  together 
for  somewhat  similar  reasons  and  perhaps  for 
mutual  protection  also.  CUmbers,  sweet  peas, 
vetches,  etc.,  develop  partly  for  increased  sup- 
port, partly  to  secure  more  light  Grasses  form 
sod  because  of  their  abundant  rootstalks;  it  is 
this  facuhy  which  enables  grasses  to  control  the 
vegetation  of  meadows  and  prairies.  Bunch- 
grasses  are  an  esxeption,  but  they  generally 
irrow  where  the  formation  of  a  sod  is  impos- 
sible on  account  of  unfavorable  physical  condi- 
tkms.  The  position  and  abundance  of  herbs  in 
a  formation  will  depend  also  upon  the  char- 
acter of  the  underground  parts.  Swedes  with 
uudergroimd  runners  or  rootstalks  will  be  more 
abundant  and  more  widely  distributed  than 
those  with  nearly  stationary  bulbs  or  tub^s. 


liverprorts  and  lichens  arc  regularly  present  in 
tree  and  herb  formations,  but  their  small  siie 
and  transient  nature  make  them  of  little  im- 
portance. They  are  significant  of  the  early 
stages  of  vegetation  on  rocks,  new  soils,  etc., 
but  they  soon  disappear  before  the  grasses  and 
other  herbs.  Fungi  are  entirely  dependent  upoo 
their  host  plant  or  stratum  and  are  relatively 
insignificant,  except  where  they  are  necessary  to 
the  nutrition  of  the  host,  as  in  the  case  of  Cor- 
taia  trees. 

Haat  FonnatioiiB.— The  vegetation  of  the 
earth's  surface  is  not  at  all  uniform,  but  con- 
sists of  a  large  number  of  different  areas,  de- 
termined by  cumate  and  soil.  The  most  exten- 
sive of  these  are  known  as  formations,  illus- 
trated bv  the  deciduous  forest  of  the  Mississippi 
Basin,  the  prairie-plains  grassland,  and  the  sage- 
brush desert  of  the  Great  Basin.  Each  forma- 
tion is  the  product  of  a  particular  climate  and 
hence  represents  the  highest  type  of  vegetation 
possible  under  it.  For  this  reason,  each  forma- 
tion is  often  called  a  cUmax  or  chmav  forma- 
tion.   The  entire  plant  covering  of  the  globe  is 
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made  up  of  sudi  citinax  fomutiofiR.  These  are 
far  from  continuoDs  or  uniform,  however, 
owing  to  the  interruptions  due  to  bodies  of 
water,  outcrops  of  rock,  fire,  cultivation  and 
other  disturbances.  In  such  areas  are  to  be 
found  pioneer  communities  which  develop 
through  a  series  of  stages  until  the  final  stage 
or  climax  for  that  particular  climate  is  reached. 
Thus,  each  formation  consists  of  two  Idnds  of 
communities,  developmental  or  successional 
ones  which  disai^war  in  turn  until  the  final 
stage  is  reached,  and  climax  ones  which  persist 
for  long  periods  and  over  vast  areas  as  lone  as 
the  climate  remains  essentially  the  same.  The 
climax  divisions  of  a  formation  are  known  at 
associations,  consociations  and  sodetieB,  and 
are  well  illustrated  b^  the  grassland  formation 
which  covers  the  prairies  ajid  plains.  The  tall 
grasses  of  the  prairie  constitute  one  association 
made  up  of  consociations  of  Stipa,  Agropyrum 
and  Koeleria.  while  the  short  grasses  form  a 
plains  association  consisting  of  the  BoHtelova 
and  Bulbulii  consociations  primarily.  The  socie- 
ties are  due  to  the  presence  of  characteristic  per- 
ennial herbs  such  as  Amorpha,  Paoralea,  Aster, 
Soiidago,  etc,  which  dominate  more  or  less  dis* 
tinct  areas  within  the  association. 

Areai  or  Formatioaa. —  The  ve^tation  of 
the  earth's  surface  is  not  at  all  unifonn,' but 
consists  of  a  multitude  of  different  areas,  eadi 
corresponding  to  a  habitat.  These  areas  are 
called  formations  and  each  is  composed  of  an 
association  or  groups  of  plants  determined  by 
the  physical  factors  of  its  habitat  A  pond  will 
be  occupied  by  a  community  composed  of  water- 
plants;  a  forest  formation  will  consist  of  me- 
sophytes,  and  desert  plant  formations  will  be 
found  in  dry,  sandy  regions.  Even  within  eadi 
formation  it  will  be  found  that  the  plants  are 
not  uniformly  distributed;  some  will  occur  in 
masses,  while  others  are  scattered  siitgty,  and 
one  species  will  be  met  again  and  again,  while 
another  will  be  found  hut  once.  Furthermore, 
communities  are  not  fixed  groups  of  plants.  One 
species  will  find  that  the  conditions  of  life  be- 
come more  and  more  difficult;  and  will  gradu- 
ally disappear.    Other  spcdes  will  prosper  and 


often  producing  the  conditions   _.    _    ._ 

another.  The  seeds  of  species  from  other  places 
will  be  brought  in  by  the  wind,  by  birds  or  by 
animals,  and  will  find  a  new  home,  or,  after 


The  develonment  of  a  formation  may  be 
readily  followed  where  rocks  are  disintegrating, 
or  where  an  original  vegetation  has  been  re- 
moved by  fire.  In  the  first  case,  the  pioneer 
plants  are  small  crust-like  Uchens,  wbch  de- 
compose the  surface  of  the  rock,  and  by  their 
decay  prepare  a  thin  soil  for  the  larger  leaf- 
like forms,  which  sooner  or  later  appear.  With 
these  usually  enter  the  rock  mosses  and  the  two 
by  their  activity  and  ultimate  decay  finally  form 
a  soil  sufficient  for  some  of  (he  grasses  and 
other  herbs  which  are  able  to  withstand  extreme 
dryness.  Meanwhile,  the  action  of  rain  and 
frost  has  produced  rifts  in  the  rocks,  which  are 
first  filled  with  mosses,  and  then  by  a  soil  deep 
enough  to  support  larger  plants.    The  ultimate 


result  of  the  activity  of  these  various  factors 
Is  the  breakinK  down  of  the  rock  into  soil.  In 
the  case  of  the  harder  rocks,  this  will  be  a 
ooarse  sand  or  gravel;  with  the  softer  ones,  it 
is  a  fine  sand  or  marL  At  this  stage,  leaf-Hke 
Hcbens  and  mosses  play  some  pari  in  bindliig 
the  soil  particles  together,  but  they  soon  dis- 
appear before  the  grasses,  which  in  their  turn 
yield  in  a  few  years  to  other  herbs.  These  are 
sooner  or  later  displaced  by  bushes  and  ihmbs 
and  the  latter  make  way  for  the  trees  which 
mark  the  close  of  the  process.  Such  a  primary 
successifm  takes  place  very  slowly  and  may  of- 
ten extend  over  a  century  or  more.  When  a 
forest  is  burned,  the  revegetation  is  much  more 
rapid,  as  the  soil  is  already  prepared  and  the 
succession  is  termed  secondary.  Tiny  mossea 
and  fungi  first  appear  and  in  a  year  or  two 
at  the  most  are  replaced  by  low  herbs.  These 
disappear  before  the  invasion  of  grasses  and 
'fireweed,'  and  these  are  replaced  by  fast- 
zrowing  trees,  such  as  the  birch  and  the  aspen. 
Such  trees  are  usually  shortlived  and  are  dis* 

g laced  after  a  decade  or  so  by  pines,  spruces  or 
rs,  which  in  many  cases  are  at  last  conquered 
by  the  hardwoods.  It  is  significant  of  the  plants 
of  each  stage  of  such  successions  that  they  bring 
about  conditioas  in  their  action  upon  the  habi- 
tat vrfiich  finally  cause  their  own  disappearance. 
Each  stage  represents  a  community,  hut  the 
change  from  one  stage  to  the  next  takes  place 
so  slowly  that  it  is  not  at  all  uncommon  to  find 
associated  with  the  plants  typical  of  one  stage 
some  survivors  of  the  preceding  communitj, 
as  well  as  a  few  pioneers  of  the  next  stage. 

Ulf radon  of  Plants.—  The  movement  of 
plants  in  vegetation  is  known  as  migration.  In 
the  case  of  the  simple  water-plants,  the  algK, 
the  -whole  plant  moves  of  its  own  accord,  or  is 
carried  by  some  a^ent  The  same  holds  for  a 
few  of  the  fiowenng  plants  of  floating  habit. 
All  terrestrial  plants  are  fi^ed,  however,  and 
migration  must  act  regularly  upon  the  spore  or 
seed.  In  tumbleweeds,  the  whole  plant  is  fre- 
quently carried  away  bj^  the  wind,  but  it  is  no 
longer  in  a  hving  condition.  Spores  are  readily 
scattered  by  the  wind  on  account  of  their  lijsht- 
ness,  but  seeds  and  fruits  have  been  especially 
modified  for  migration  on  account  of  their 
greater  weight.  Plants  growing  in  or  near  the 
water  often  have  fruits  with  corky  or  inflated 
envelopes,  which  serve  to  keep  them  afloat 
The  great  majority  of  the  modifications  for 
securing  migration,  no  we  ver,  are  concerned  with 
wind  and  animals.  In  the  former,  the  con- 
trivances are  uniformly  for  the  purpose  of  lij^t- 
ening  the  fruit  or  seed,  so  that  it  may  readily 
be  carried  by  the  wind.  Fruits  that  are  to  be 
distributed  by  animals  are  provided  with  spines, 
hooks  or  glands  for  altaiJiment.  or  are  made  ' 
attractive  b^  a  bright  or  edible  envelope.  Wind- 
carried  fruits  are  especially  common ;  they  are 
provided  with  wings,  as  in  the  maple ;  with  hairs, 
as  in  the  milkweed,  and  with  parachute- like 
tufts,  as  in  the  dandelion.  Man  plays  the  most 
important  part  of  all  distributive  agents,  if  vol- 
untary as  well  as  involuntary  carriage  be  con- 
sidered. He  has  carried  cultivated  plants  and 
weeds  all  over  the  globe  and  to  thousands  of 
places  where  they  could  never  have  gone  of 
themselves. 

The  movement  of  the  seed  or  fruit  of  a  spe- 
cies into  a  new  formalioD  or  country  is  often 
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determined  by  tiafUfal  barriers,  Wlnda  boat 
seeds  for  long  distances,  but  they  are  powerlew 
to  carr^  them  across  pce«n>,  or  over  high 
momitam  ridges.  Similarly,  a  desert  region  is  a 
barrier  to  seeds  brought  from  a  moist  climate, 
and  a  cold  climate  prevents  the  naluralizatioo  of 
species  coming  from  a  warm  country.  The 
diance  that  seeds  will  germinate  and  grow  is 
greatest  -when  they  are  carried  into  a  habitat 
similar  to  the  original  one  and  it  is  least  when 
ihey  are  left  in  tubitats  very  different  from  it 
It  IS  utiguestionable  that  seeds  have  often  been 
carried  into  many  places  where  they  wCre  un-- 
able  to  secure  a  foothold.  This  fact  explains 
why  many  species  are  found  only  in  certain 
countries,  or  localities,  ^d  why  it  is  that  each 
formation   retains  a  more  or  less  distinctive 


North  American  Vegetation.— The  vege- 
tation of  the  North  American  continent  owes  its 
general  features  to  the  gradual  decrease  of  heat 
to  the  northward,  and  the  more  or  less  con- 
stant decrease  in  the  rainfall  in  passing  from 
[he  coasts  to  the  interior.  The  greatest  devetop- 
ment  of  forests  is  found  in  the  warm  coast- 
r^ons  of  the  southeast,  and  of  the  Pacific.  The 
poorest  vegetadon  is  found  in  the  north,  and  on 
high  mountains,  where  the  temperatures  arc  low, 
and  in  the  interior  where  the  rainfall  is  slight. 
The  character  and  distribution  of  vegetation 
are  chiefly  determined  by  heat  and  water.  As 
a  result,  the  vegetative  covering  falls  into  zones 
corresponding  in  a  general  way  to  zones  of  tem- 
perature. If  the  distribution  of  moisture  were 
uniform  over  the  continent,  the  series  of  zones 
irould  be  as  follows:  (1)  the  zone  of  ever- 
green tropical  and  subtropical  trees;  (2)  the 
lone  of  deciduous  trees;  (3)  the  zone  of  cone- 
bearing  trees;  (4)  the  zone  of  grasses  and  other 
herbs;  (5)  the  zone  of  mosses  and  lichens;  (6) 
the  zone  of  ice  and  snow.  The  rainfall  de- 
creases regularly  from  the  coast  inland,  while 
a  high  mountain  range  makes  an  abrupt  change 
in  the  amount.  The  Appalachian,  Rocky  Moun- 
tain and  Sierra  Nevada  ranges  act  as  barriers 
to  the  passage  of  moisture-laden  winds,  and 
torn  into  grass  land  or  desert,  regions  that  are 
sufficiently  warm  to  be  forested.  The  Aj^a- 
lachian  tmrrier  is  too  low  io  be  very  effective, 
and  the  forests  yield  to  praines  only  slowly  and 
far  inland.  The  Sierra  Nevada  and  the  Rocky 
fountains  are  almost  complete  barriers,  and 
they  enclose  a  parched  desert.  The  height  of 
these  ranges  causes  an  abundant  condensation 
on  their  slopes,  and  in  consequence  they  are 
more  or  less  heavily  wooded.  On  account  of 
the  altitude,  the  temperature  is  tow,  and  the 
forests  are  merely  southerly  extensions  of  the 
great  boreal  zone  of  pines  and  spruces.  A 
general  survey  of  the  North  American  conti- 
nent would  show  it  to  be  wooded  on  the  eastern, 
western,  and  southern  coasts.  In  the  north, 
there  is  a  EOne  of  grass  and  moss-covered  bar- 
rens. In  the  interior  there  is  a  region  of  plain 
and  prairie,  stretching  unbroken  from  Atha- 
basca to  Texas,  and  between  the  two  great 
Cordilleran  ranges  from  Washington  to  Central 
America  lies  a  great  desert  region,  broken  re- 
peatedly by  intersectinR  lines  of  mountains. 
Rannit^  southward  from  the  great  northern 
forest  mass  of  the  continent  arc  the  three 
mountain  systems.  In  the  low  Appalachian 
system,  the  arctic  vegetation  of  the  north  is 
fonnd  on  a  few  alpine  peaks  alone,  but  in  the 


t>i|faer  Rocky  Mountains  and  the  Sierra  Nevada 
this  kmg  southward  extension  of  dwarf 
herbaceous  vi»etation  is  almost  continuous.  All 
carry  the  ivoruiem  pines  and  spruces  far  south, 
but  in  the  lower  range,  these  disappear  in 
Virginia,  while  on  the  higher  ranges  ihev  persist 
almost  to  the  Mexican  boundary.  North  Amer- 
ica, is  thus  seen  to  be  covered  with  belts  of 
veBctalion  rurming  cast  and  west,  which  are 
completely  interrupted  in  the  interior  by  high 
mountaiA  ranges,  which,  together  with  the  Appa- 
lachians, also  serve  to  carry  the  northern  forests 
southward  in  three  long  tongues. 

Fsedexic  £.  Clements, 
Carnegie  Institution  of  IVaihingloH. 

PLANT  INDUSTRY.  See  Agucoltumi. 
Dbfabtuemz  or. 

PLANT-LOUSE.    See  Aphid. 

PLANT  SOCIOLOGY.  See  Ecology; 
Plant  Geockaphy. 

PLANTAGENKT,  plan-taj'e-n«t.  a  family 
whose  various  branches  occupied  the  throne  of 
England  from  the  ragn  of  Henry  II  (1134) 
until  the  accession  (1485)  of  Henry  Vll,  the 
representative  in  the  female  line  of  the  Lancas- 
trian branch  of  it  who,  by  his  marriage  (1486) 
with  Elizabeth  of  York,  daughter  of  Edward 
iV.  representative  of  the  York' branch,  united 
its  various  branches  in  the  house  of  Tudor,  of 
which  he  was  the  direct  descendant.  On  the 
death  of  Henry  I  the  Crown  was  claimed  by  his 
daughter  Maud  or  Matilda,  frrst  married  to 
Henry  V,  emperor  of  Germany,  and  after- 
ward to  Geoffroi  V,  Count  of  Anjou,  surnamed 
PlantBgenet,  on  behalf  of  her  son  by  the  latter. 


\^  Henry,  who  became  the  firet  of  the  Plan- 
tagenet  kings.  The  name  is  said  to  have  been 
derived  from  the  circumstance  of  the  Count  of 
Anjou  wearing  a  branch  of  broom  iplantt  de 
genet)  in  his  cap.  The  i£rect  line  became 
extinct  in  Ridiard  II  (1399),  before  whose 
death  the  Crown  was  usurped  by  Henry  IV, 
scm  of  John  of  Gaunt,  Duke  of  Lancaster,  4th 
son  of  Edward  III,  in  prejudice  of  Edmund  and 
Anne  Mortimer,  the  descendants  of  Lioiel, 
Duke  of  Clarence,  3d  son  of  the  same  Edward- 
He  was  succeeded  by  his  descendants,  Henry  V 
and  Henry  VI,  and  during  the  reign  of  the 
latter,  Edmund  Mortimer  having  died  without 
heirs,  Kicbard,  Duke  of  York,  son  of  Anne 
Mortimer,  who  had  married  the  heir  of  Ed- 
mund, Duke  of  York,  5th  son  of  Edward  III, 
claimed  the  Crown.  This  occasioned  the  wars 
of  the  Roses,  which  terminated  in  the  accession 
of  Hen^  VII,  as  above  mentioned.  See  Eng- 
land, History;  and  articles  on  individual 
monarchs. 

PLANTAIN,  several  species  of  PlatHago,  a. 
genus  of  the  famUy  PUmtagiHoeea.  Most  of  Uis 
200  or  more  widely  distributed  species  are 
weedy  herbs  or  snbshrubs.     The  best  known 

rdes  is  the  common  plantain  or  ribgrasa,  an 
ndant    weed    throughout    roost    of    North 
America.     It  is  a  native  of  Europe,  but  whs 


man's  foot.*  The  leaves  are  sometimes  used  aa 
pot  herbs.  Another  well-known  spedes  is  Eng- 
lish  plantain  or  ribwort  (Plontaffo  laHceolata}, 
in  America  a  pernicious  lawn  weed,  but  some- 
times used  in  Europe  upon  sterile  and  dry  soiU 
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dudng  the  resistance  of  the  grass.  The  only 
safeguards  against  tt  are  thorough  preparation 
and  mrichmcnt  of  the  ground  before  planting 
to  lawn,  careful  selection  of  pure  lawn-grass 
seed  and  persistent  care  both  in  annual  attention 
to  the  needs  of  the  grass  and  the  weeding. 
TTie  seeds  are  used  for  bird-feeding.  Numer- 
ons  species  are  natives  of  North  America. 

PLANTAIN.  Adam's  Fig,  or  COOKING 
BANANA,  a  tropical  herb  of  the  family  Mu- 
sacetB,  considered  as  a  distinct  spedes  (Musa 
paradisiaca)  by  some  botanists  and  as  a  variety 
of  the  common  banana  by  others.  From  India, 
where  it  is  native,  it  has  been  taken  by  man  to 
all  tropical  countries,  and  it  forms  a  staple 
food  both  eaten  raw  and  cooked  in  a'vk/tety  of 
ways.  It  is,  however,  less  palataible  in  the 
fresh  state  than  the  banana.  The  plants  are 
propagated  by  suckers  or  cuttings  of  the  root- 
stodc.     The  former  are  clii   from  the  parent 

filant  with  a  spade  and  set  where  desired.  The 
atter  are  transplanted  from  a  propagating  bed 
when  they  have  one  or  two  leaves.  They  suc- 
ceed best  in  moist,  ridi  soil.  When  about  18 
months  old  they  should  bear  a  cluster  of  fniits, 
after  which  the  stalk  dies  and  new  sprouts  take 
its  place  and  so  continue  for  years. 

PLANTAIN-EATERS,  a  family  {Miuo- 
pkagida)  of  African  picarian  birds,  classified 
near  the  parrots,  with  notched  or  saw-edged 
bills  and  usually  of  brilliant  colors.  The  genus 
Musophaga,  in  which  the  base  of  the  lull 
spreads  over  the  forehead  like  a  broad  plate, 
includes  the  most  typical  West  African  forms. 
These  birds  feed  chieily  upon  the  fruit  of  the 
banana  and  plantain.  Toe  members  of  the 
genus  Turatus  (or  Corythaix),  called  "toilra- 
cos,°  possess  a  bill  of  ordinary  size  and  con- 
formation, and  an  erectile  crest,  borne  on  the 
head.  The  general  color  is  green,  the  quills  of 
the  wings  and  tail  being  colored  red  by  a  pe- 
culiar pigment  containing  copper  and  named 
toracin.  They  feed  on  insects,  in  addition  to 
froits,  and  are  said  to  be  exceedingly  familiar 
and  tame  in  habits,  even  in  a  wild  state.  They 
attain  a  size  averaging  that  of  the  common 
pigeon  or  crow.  Consult  Newton,  'Dictionary 
of   Bird?'    (1893-96). 

PLANTATION,  a  term  andently  used  to 
designate  a  colony.  Plantations,  according  to 
Blackslone,  are  colonics  where  the  lands  are 
claimed  by  the  right  of  occupancy  only,  hj- 
finding  them  desert  and  unctiltivated,  and  peo- 
pling them  from  the  mother  country:  or  where, 
when  already  cultivated,  they  have  teen  either 
gained  tiy  conquest  or  ceded  by  treaties.  The 
term  came  into  use  in  the  United  States  in 
oolonial  times  and  is  still  pteserved  in  the 
official  title  of  the  State  of  Rhode  Island, 
namely,  'Rhode  Island  and  Providence  Planta- 
tions." The  plantations  of  the  southern  United 
States  were  the  chief  centres  of  aristocrw^ 
before  the  emancipation  of  the  negro  slaves. 
Chanffing  conditions  are  rapidly  wiping  out 
the  old-time  plantation,  whidi  is  characteristic 
of  agricultural  countries,  and  disappears  in  the 
march  of  industry.  The  word  plantation  be- 
came popular  in  an  extended  and  different 
meaning  m  the  South,  where  it  is  still  used  to 
designate  a  lat^  section  of  cttltivated  land; 
the  estate  of  a  larye  landed  proprietor  —  equiv- 


alent to  the  "ranch*  of  the  western  Uiutcd 
States  or  the  hadenda  of  South  America. 

PLANTIGRADE  ANIMALS,  those  which 
in  stepping  place  the  heel  and  whole  sole  of  the 
foot  upon  die  ground,  for  example,  beais;  as 
opposed  to  di^igrade  animals,  for  example, 
cats,  dogs,  which  step  upon  their  toes.  The 
term  was  applied  by  Cuvier  to  a  section 
{PloHli^rada)  of  the  Camivora,  but  has  now 
no  signrficance  in  dassificadon.  ' 

PLANTIN,  plii-taft.  Chriatophe,  French 
printer :  b.  Saint  Avertin,  France,  1514 ;  A 
Antwerp,  I  July  1589.  He  established  at  Ant- 
werp in  1555  a  printing  press  which  became 
famous  for  the  character  ot  the  work  produced 
and  later  founded  presses  at  Ley  den  and  Paris. 
His  most  celebrated  work  is  the  *Biblia  Poly- 
glo(ta>  (S  vols.,  IS68-73).  His  office  in  Ant- 
werp was  purchased  in  1877  by  the  city  and  now 
constitutes  the  Musi  Plantin-Moretus!  Consult 
'Life'  by  Rooses  (1892). 

PLANTS,  Alpine.    See  Au^he  Punts. 

PLANTS,  Beach.    See  Bbacb  Plants. 

PLANTS,  Breeding  of.  Fundammtat  Prin- 
ciples.^ Only  the  most  limited  view  ot  plant- 
breeding  can  be  given  in  an  ordinary  diesis. 
It  would  be  necessary  to  extend  the  subject 
through  many  volumes  to  give  even  a  general 
view  of  what  has  already  been  demonstrated, 
and  that  which  the  clear  light  of  science  has  ^et 
to  bring  forth  from  the  depths  is  too  extensive 
even  tor  the  imagination  to  grasp,  except 
through  a  full  knowledge  of  what  practical 
field-work  has  already  accomplished. 

The  fundamental  principles  of  plant-breed- 
ing are  simple,  and  may  be  stated  in  few  words; 
the  practical  application  of  these  principles  de- 
mands the  highest  and  most  refined  efforts  of 
which  the  mind  of  man  is  capable,  and  no  line 
of  mental  effort  promises  more  for  the  eleva- 
tion, advancement,  prosperity  and  happiness  of 
the  whole  human  race. 

Every  plant,  animal  and  planet  occupies  its 
pbce  in  the  order  of  Nature  by  the  action  of 
two  forces  —  the  inherent  constitutional  life- 
force  with  all  its  acquired  habits,  the  sum  of 
which  is  heredity;  and  the  numerous  com^- 
catcd  external  forces  or  environment.  To 
guide  the  interaction  of  these  two  forces,  both 
of  which  are  only  different  expressions  of  the 
one  eternal  force,  is,  and  must  be,  the  sole 
object  of  the  breeder,  whether  of  plants  or 
animals. 

When  we  look  about  us  on  the  plants  inhab- 
iting the  earth  with  ourselves,  and  watch  any 
spedes  day  by  day,  we  are  uitable  to  see  any 
chan^  in  some  of  them.  During  a  lifetim^ 
and  in  some  cases  perhaps  including  the  full 
breadth  of  huniaa  history,  no  remarkable 
change  seems  to  have  occurred.  And  yet  there 
is  not  to-day  one  plant  spedes  which  has  not 
undergone  great,  and  to  a  certain  axtefit  con- 

The  life-forces  of  the  plant  in  endeavoring 
to  harmonize  and  adapt  Uie  action  of  its  ac- 
quired tendendes  to  its  surroundings  may, 
through  many  generations,  slowly  adapt  itself 
to  the  necessities  of  existence,  yet  these  sane 
accrued  forces  may  also  produce  sudden,  and  to 
one  not  acquainted  with  its  past  history  most 
surprising  and  unaccountable,  chan^  of  diar- 
acter.    lie  very  existence  of  the  higher  oidera 
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_  ,  r  throi^  the  ' 
produced  by  the  combination  of  numc 
dendes,  in^viduals  are  produced  which  are  bet- 
ter enaowed  to  meet  the  prevailiiiK  coadibons 
of  life.  Thus  to  Nature's  persistence  in  cross- 
ing do  we  owe  all  that  earth  now  produces  hi 
man,  animals  or  plants;  and  this  nuBnificently 
stupendous  fact  may  also  be  safely  carried  into 
the  domain  of  chemistry  as  well,  for  what  is 
common  air  and  water  but  Nature's  earlier  ef- 
forts in  that  line,  and  our  nourishing  foods  but 
the  result  of  myriad  complex  diemical  affinities 
of  later  date? 

Natural  and  artificial  crossing  and  hybridi- 
tation  are  among  the  principal  reinole  causes 
of  nearly  alt  otherwise  pemlexiiif;;  or  unaccount- 
able sports  and  strange  modification,  and  also 
of  many  of  the  now  well-established  species. 
Variations,  without  immediate  antecedent  cross- 
ing occur  always  and  everywhere  from  a  comtri- 
nation  of  past  crossings  and  environments,  for 
potential  adaptations  often  exist  through  gener- 
ations without  becoming  actual,  and  when  we 
fully  ^ra^  these  facts  there  is  nothing  myste- 
rious in  the  sudden  appearance  of  sports;  but 
still  further  intelligent  crossings  produce  more 
imnoediate  results  and  of  great  value,  not  to  the 
plant  in  its  stru^le  with  natural  forces,  bnt  to 
man,  by  conserving  and  guiding  its  life-forces 
lo  supply  him  with  food,  dothinfr  and  innumer- 
able other  Inxuriei  and  necessities.  Plant-life 
is  so  common  that  one  rarely  stops  to  think  how 
utterly  dependent  wc  are  upon  the  qniet,  bat 
itngnificently  powerful  work  which  they  ve 
constantly  performing  for  us. 

It  was  once  thought  that  plants  varied  witfain 
the  so-called  species  bnt  very  little,  and  diat 
ime  speoes  never  varied.  We  have  more  latdy 
discovered  that  do  two  plants  are  ever  exactly 
alike,  eadi  one  having  its  own  individuality, 
and  that  new  varieties  havinff  endowmenb  of 
priceless  value,  and  even  distinct  bcw  species, 
can  be  produced  fay  the  plant-breeder  with  the 
same  precision  that  machinery  for  k>comoti(»i 
and  odicr  useful  purposes  are  produced  by  the 
mechanic. 

The  evolution  and  all  the  variatioBs  of  plants 
are  simsly  the  means  i^cb  they  employ  ui  ad- 
justing tfaemselves  to  external  conditions.  Each 
plant  strives  to  adapt  itself  to  eavironment  with 
u  little  demand  upon  its  forces  as  possible  and 
sail  keep  up  in  the  race.  The  best-endowed 
species  and  individuals  win  the  prize,  and  by 
variation  as  well  as  persistence.  The  constantly 
varying  external  forces  to  which  alt  life  is 
everywhere  subjected  demand  that  the  inherent 
internal  force  shall  always  be  ready  to  adapt 
itself  or  perish. 

The  combination  and  interaction  of  these  in- 
numerable forces  emtiraced  in  heredity  and  en- 
vironment have  given  us  all  our  bewildering 
Species  and  varieties,  none  of  which  ever  did  or 
tfver  wilt  remain  constant,  for  the  inherent  life- 
force  must  be  pliable  or  outside  forces  will 
sooner  or  later  extinguish  it.  Tlius  adaptatnl- 
i^,  as  well  as  perseverance,  is  one  of  the  prhne 
virtuei  in  plant  as  in  human  life.  ^ 

Plant-breeding  is  the  intelhgsnt  application 
of  the  forces  of  the  human  mind  in  gmfing 
the  inherent  llfe-forcea  into  useful  directions 
by  crossing  to  make  perturbations  or  variations 
aod  new  combinations  of  thfse  forces,  and  t;^ 


a  broader  Geld  for  selection,  whidi  again  is 
simply  the  persistent  application  of  mental  force 
to  guide  and  lix  the  perturbed  life-forces  in 
the  desired  channels. 

Plant-breeding  is  in  its  earliest  infancy.  Its 
possibilities,  and  even  its  fundamental  priao- 
ples,  are  understood  but  by  few;  in  the  past  it 
has  been  mostly  dabbling  with  tremendous 
forces,  which  have  been  only  partially  pre- 
dated, and  it  has  yet  to  approach  the  precision 
which  we  expect  in  the  handling  of  steam  or 
electricity,  an^  notwithstanding  the  occasional 
sneers  of  the  ignorant,  diese  silent  forces  em- 
bodied in  plant-Ufe  have  yet  a  part  to  play  in 
the  regeneration  of  die  race  wtwJi  by  compari- 
son will  dwarf  into  inai^6cance  the  services 
which  steam  and  electricity  have  so  far  given. 
Even  unconsdous  or  half-conscious  plaid- 
brecding  has  been  one  of  the  greatest  forces  in 
the  elevation  of  the  race.  The  chemist,  the  roe* 
chanic  have^  so  to  speak  domesticated  some 
of  the  forces  of  Nalure,  but  the  plant-breeder 
is  now  leanung  to  guide  even  the  creative 
forces  into  new  and  useful  channels.  This 
knowledge  is  a  most  priceless  legacy,  making 
dear  the  way  for  some  of  the  greatest  benefits 
which  man  has  ever  received  from  any  source 
by  the  study  of  Nature, 

A  genenl  knowledge  of  the  relations  and 
affinities  of  plants  will  not  be  a  sufficient  ecpiip- 
ment  for  the  successful  plant-breeder.  He  must 
be  a  skilful  botanist  and  biologist,  and  having 
A  definite  plan,  must  be  able  to  correctly  esti- 
mate the  action  of  the  two  fundamental  forces, 
inherent  and  external  which  he  would  guide. 

The  main  object  of  crossing  genera,  spedes, 
or  varieties  is  to  combine  various  individual 
tendencies,  thus  producing  a  state  of  perturba- 
tioift  or  partiai  antagonism  by  which  these 
tendencies  are,  in  later  generations,  diasodated 
and  recomUned  in  new  proportions,  which  gives 
the  breeder  a  wider  field  for  selection;  but  this 
'Opens  a  much  more  difhcult  one  —  the  selection 
and  fixing  of  the  desired  new  types  from  the 
mass  of  KeteroKeoeous  tendendes  produced,  for 
by  crosang  bad  traits  as  well  as  good  are  al- 
ways brought  forth.  The  results  now  secured 
by  the  breeder  will  be  in  proportion  to  the  ac- 
curacy and  intensity  of  selection,  and  the  length 
of  time  they  are  applied.  By  these  means  the 
best  of  fruits,  srains,  nuts  and  flowers  are 
.capable  of  still  further  improvements  in  ways 
which  to  the  thoughtless  often  seem  unneces- 
sary, irrelevant  or  impossible. 

When  we  capture  and  domesticate  the  vari- 
ous plants,  the  life-forces  are  relieved  from 
many  of  the  hardshios  of  an  unprotected  wild 
coniutiott.  and  have  more  leisure,  so  to  speak, 
or,  in  other  word^  more  surplus  force,  lo  be 
guided  by  the  hana  of  man  under  the  new  en- 
vironments into  all  the  useful  and  beautiful  new 
forms  which  are  constantly  appearing  under 
cultivation,  crossing  and  selection.  Some  plants 
are  very  mocb  more  pliable  than  others,  as  the 
breeder  soon  learns.  Plants  having  numerous 
representatives   in   various   parts   of   the  earth 


^ti 


— ^---  j^ree  than  the  monotypic  spedes,  for 
having  been  subjected  lo  great  variatioas  of 
■oil,  climate  and  other  inHuences,  their  contin- 
ued existence  has  been  secured  on^  hy  the  in- 
bercDt  habits  wbtdi  adaptation  demanded,  i^iilB 
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the  monotypic  species  not  being  able  to  fit 
themselves  for  their  surroundings  without  a  too 
radically  expensive  change,  haVe  oontinued  to 
exist  only  under  certain  special  conditions. 
Thus  two  important  advantages  are  secured  to 
the  breeder  who  selects  from  the  genera  having 
numerous  species  —  the  advantage  of  natural 
pliability,  and  in  the  numerous  species  to  work 
Upon  by  comUnation  for  stilt  further  variations. 
The  plant-breeder  before  makinK  combina- 
tions shotild  with  great  care  select  the  indi- 
vidual plants  which  seem  best  adapted  to  his 
purpose,  as  by  this  course  many  years  of  experi- 
ment and  much  needless  expense  will  be 
avoided.  The  differences  in  the  individuals 
■which  the  plant-breeder  has  to  work  Upon  are 
sometimes  extremely  sligltt.  The  ordinary  un- 
practised person  cannot  by  any  possibility  dis- 
cover the  exceedingly  minute  variations  in 
form,   size,    color,    fragrance,   precocity   and 


only  in  the  United  States  alone  the  inexhaustible 
forces  of  Nature  would  prodnce  annuaUy, 
without  effort  and  without  cost.  5,200,000  extra 
bushels  of  com,  15,000,000  extra  bushels  of 
wheat,  20,000,000  extra  bushels  of  oats,  1,500,00) 
extra  bushels  of  barley,  21,000fl00  extra  bushels 
of  potatoes. 

But  these  vast  possibilities  arc  not  alone  for 


e  year 


r  for  o 


:,  but  a 


lumi,    size,    ^uior,    jra^rHnt^c,    prci^cHiiLy    Bnu    a       a 

thousand  other  characters  which  the  practised     !!?}"'*' 
breeder  perceives    by  a   lightning-like   glance.  "" 

The  woric  is  not  easy  requiring  an  exceedingly 
keen  perception  of  minute  differences,  great 
practice,  and  extreme  care  in  treating  the  or- 
ganisms operated  upon,  and  even  wifii  all  the 
naturally  acquired  variations  added  to  those 
secured    by  scientific   crossing       ' 


beneficent  legacies  for  every  n  , 
child  who  shall  ever  inhabit  the  earth.  And 
who  can  estimate  the  elevating  and  refining 
influence  and  moral  value  of  flowers  with  all 
their  graceful  forms  and  bewitching  shades 
and  combinations  of  colors  and  exquisitely 
varied  perfumes?  These  silent  influences  are 
unconsciously  felt  even  by  those  who  do  not 
appreciate  them  consciously,  and  thus  with 
better  and  still  better  fruits,  nuts,  grains  and 
flowers  will  the  earth  be  transformed,  man's 
thoughts  turned  from  the  base,  destructive 
forces  into  the  nobler  productive  ones  which 
will  lift  him  to  higher  planes  of  action  toward 
that  liappy  day  when  man  shall  ofler  his 
brother  man,  not  bullets  and  bayonets,  but 
ncher  grains,  better  fruits  and  fairer  flowers. 
Cultivation  and  care  may  help  plants 


other  means  the  careful  accumulation  of  sli^t     better  work  temporarily,  but  by  breeding,  pfants 
individual  differences  throu^  "  -        ""'  ^'  *■""•"'"  •"'"  —"""■-  -»"-•»•  "•"  -^ 

is  imperative,  after  which  s 


may  be  brought  into  existence  which  will  do 
better  work  aiways  in  all  places  and  for  all 
time.  Plants  are  to  be  produced  which  will 
perform  their  appointed  work  better,  quidcer 
and  with  the  utmost  precision. 

Science  sees  better  grains,  nuts,  fruits  and 
vegetables^,  all  in  new  forms,  sizes,  colors  and 
flavors,  with  more  nutrients  and  less  waate  and 
with  every  injurious  and  poisonous  quali^ 
eliminated  and  with  power  to  resist  sun,  wind, 
rain,  frost  and  destractiTe  fungns  and  insect 

Eests;  fruits  without  stones,  seeds  or  spines; 
etter  fibre,  coffee,  tea,  spice,  rubber,  oil,  paper 
and  timber  trees,  and  sugar,  stardi,  color  and 
perfume  plants.  Every  one  of  these  and  10,000 
more,  are  within  the  readi  of  the  most  ordinary 
skill  in  plant-breeding.  On  the  plant-breeder 
now  rests  one  of  the  next  great  world  move- 
ments, the  guidance  of  the  creative  forces  are 
In  our  hands. 

Man  is  slowly  learning'  that  he  too  may  guide 
the  same  forces  which  have  been  throu^  all 


ire  oiten,  but  not  always,  necessary  to  thor- 
lu^ty  'fix*  the  desired  type  for  all  practical 
purposes. 

The    sAove    applies    to    annuals    or    those 

?lBnts  generally  reproduced  by  seed.  The 
reeder  of  plants  which  can  be  reproduced  by 
divi^on  has  great  advantage,  for  any  valuable 
'  individual  variation  can  be  multiplied  to  any 
lextent  desired  without  the  extreme  care  neces- 
sary in  fixing  by  linear  breeding  the  one  Mich 
must  _  be  reproduced  by  seed.  But  even  in 
breeding  perennials  the  first  deviations  from 
the  original  form  are  often  almost  unappreciable 
to  the  perception,  but  by  accumulating  die  most 
minute  differences  through  many  generations 
the  deviation  from  the  original  form  is  often 
astounding.  Thus  by  careful  and  intelligent 
breeding  any  peculiarity  may  be  made  per- 
manent and  valid  new  species  are  at  times  pro- 
duced by  the  art  of  the  breeder  and  there  is      _.._  . „.. 

no  known  limit  to  the  improvement  of  plants      the  ages  performing  this  beneficent  work  which 
by  education,  breeding  and  selection.  he  sees  everywhere  above,  beneath  and  around 

The  plant-breeder  is  an  explorer  into  the     him  in  the  vast  teeming  animal  and  plant  life 
infinite.     He  will  have  *No  time  to  make     of  the  world. 

money,'  and  his  castle,  the  brain,  most  be  clear  These  lines  were  penned  among  the  heights 

and  alert  in  throwing  aside  fossil  ideas  and  of  the  Sierras,  while .  resting  on  the  ori^nal 
rapidh'  replacing  them  wi*  living,  ihrobbiiw  material  from  which  this  planet  was  made, 
thou^t  followed  by  action.  Then,  and  not  till  Thousands  of  ages  have  passed  and  it  still  re- 
then,  shall  he  create  marvels  of  beauty  and  mains  unchanged.  In  it  nt  ' 
value  in  new  expressions  of  materialized  force,  of  past  organic  life  are  ei 
for  everything  of  value  must  be  produced  by  any  ^xist,  for  the  world  c 
the  intelligent  apphcation  of  the  forces  of  intense.  Among  these  dizzy  heib....  ^.  .„,^, 
nature  which  are  always  awaiting  our  com-  jce-cleft,  glacier-plowed  and  water-worn,  we 
"'^^-  -u-v  ■        I    1     .  t      J-        ^      stand  face  to  face  with  lie  first  and    latest 

t.  ,1?'\'^",'~'V''^'"'!?  °*  Jl'l  ^^K^.'^'JiS;^^  PaB"  «f  world  creation,  for  now  we  see  also 

hardly  be  estimated.    It  would  not  be  aifncult      ^  °,  ,  1,=,  ..-c.i  a™,—.,  ^^Ai^^  . t 

for  one  man  to  breed  a  new  rye,  wheat,  bar-  ^;"'^"  ^nd  beautiful  flowers  adding  grace  of 
ley,   oats   or   rice  whidi  would  produce  o„e  V^"""  ^"'^  "'f*^  ">  ^^.K^^'''."^"'"'"'*  *?;  »*»? 

grain  more  to  each  head  or  a  com  which  would  d""?  *e  slopes  stand  the  giant  trees,  oldest  of 

prodnce  an  extra  kernel  to  each  ear,  another  all  living  things,  embracing  all  of  human  his- 

potato  to  each  plant  or  an  apple,  plum,  orange  tory;  but  even  their  lives  are  but  as  a  watdi- 

or  nut  to  each  tree.  tick  since  the  stars  first  shone  on  these  barren 

What  would  be  the  result'     In  five  staples  rocks,    before    the    evolutive    forces    had    so 
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gloriooily  tnBufigured  the  face  of  our  planet 
home. 

LlTTHEB   BOUANK. 

PLANTS,  CUssification  of.  yegetable 
kingdom.  All  the  plants  in  the  world  are 
most  easily  considered  in  systematic  order, 
especially  with  reference  to  their  arrange- 
ment in  branches,  classes,  orders,  etc.  On 
account  of  the  vast  numbers  of  known  species 
of  plants  (nearly  250,000)  it  is  necessary 
that  they  should  be  arranged  in  an  orderly 
system,  for  in  this  way  only  can  we  readily 
refer  to  or  remember  them.  Of  course,  there 
may  be  many  useful  systems  of  plants,  that  is, 
systematic  arrangements  of  the  thousands  of 
species,  and  in  fact  many  systems  have  been 
proposed  from  time  to  time  by  different  botan- 
ists. More  than  300  years  a^o,  Cesalpino,  in 
Italy  proposed  a  system  in  which  the  15  classes 
which  he  recognized  were  separated  primarily 
into  "trees"  and  "herbs,"  and  these  were  again 
distinguished  by  their  fruits  and  seeds.  A  half 
century  later  Morison,  in  England,  devised  a 

Etem  of  18  classes  based  upon  characters  of 
plant  as  a  whole  (trees,  shrubs,  herbs,  etc.), 
the  inflorescence  and  the  fruit.  About  200  years 
ago  Ray,  in  England,  published  his  system  of  23 
da-ises,  in  which  he  Stili  adhered  to  die  time- 
honored  primary  division  into  'herbs'  and 
'trees,"  the  former  of  which  he  divided  into  the 
'imperfect*  (seaweeds,  fungi,  mosses,  ferns, 
etc.),  and  the  'perfect"  herns.  His  'perfect" 
plants  were  divided  into  'dicotyledons*  and 
"monocotyledons,"  as  they  are  to  this  day,  and 
several  of  his  classes  were  practically  identical 
with  some  of  the  families  of  the  present  time, 
as  Umbelli ferae,  Legutninosae,  passes,  etc. 
About  the  same  time  Bachmann,  in  Germany, 
proposed  a  system  in  which  he  re)ected  the  com- 
mon division  into  trees,  shrubs  and  herbs,  and 
based  his  18  classes  upon  the  form  of  the 
flower;  first,  whether  regular,  irregular  or  in- 
complete, and  then,  whether  monopetalous, 
dipetalous,  tripetalous,  etc.  At  the  same  time 
Toumefort,   in   France,   proposed   still   another 

Stem  and  based  his  22  classes  on  characters 
ived  from  the  corolla.  However,  he  still 
adhered  to  the  division  into  herbs  and  trees. 
Unn*,  in  Sweden  a  little  more  than  160  years 
ago  gave  the  world  his  so-called  sexual  system, 
in  which  the  number  and  relation  of  the  stamens 
characterized  the  24  classes,  which  were  again 
divided  into  orders,  mainly  upon  characters 
derived  from  the  pistils.  This  system,  while 
quite  artificial,  was  very  useful  in  enabling  . 
botanists  to  arrange  th«r  rapidly  increasing 
knowledge  of  plants,  and  it  was  very  generally 
used  for  a  century. 

We  owe  to  Linnj  also  the  suggestion  of  a 
more  natural  system,  which  he  published  in 
fragmentary  form  contemporaneously  with  his 
sFKUal  system.  He  recognized  the  greater 
groups  Acolyledons,  Monocotyledons,  Dicotyle- 
dons and  Polycotyledons,  and  sutii  smaller  ones 
as  the  C)rchidex  Liliacex,  Gramina,  Conifene, 
Amentaceae  Compositi,  Umbellatat,  Bicomes, 
Pomacese,  Drtipacex,  Caryophyllei,  AsperifoliK, 
SiellaUe,  PaptlionaceK,  Sihquosx,  Personata;, 
Filices,  Musci,  Algae,  Fungi,  etc.,  which  have 
since  been  incorporated  into  most  natural  sys- 
tems under  these  or  sli^tty  dilferent  names. 
Half  a  century  later  this  bore  fruit  in  the  sys- 
tem of  justieu  (in  France)  which  divided  the 


vegetable  Idngdom  into  Acotyledoas,  Monoco- 
tyledons, and  Dicotyledons,  and  recc^nized  15 
classes  and  100  famiiies.  The  dicotyledons 
were  divided  into  Apetabe,  MonopetalK  and 
Polypelalic,  and  the  higher  families  were  easen- 


DeCandoIk  modified  Jussieu's  system, 
tng  the  sequence  so  as  to  proceed  from  the 
higher  to  the  lower,  and  dividing  the  petalifer- 
ous  dicotyledons  into  the  Thalamifiorab,  Caly- 
dflorals  and  CorolUflorals.  He  recognized  161 
families  of  plants  of  all  kinds.  Over  SO  years 
ago  the  Candoilean  system  was  further  modi- 
fied by  Bentham  and  Hooker,  and  until  re- 
cently this  has  been  the  commonly  accepted 
system  in  English  and  American  botanical 
textbook*. 


in  in  sell  phylun 

About  35  years  ago  Eichler  (in  Germany) 
published  his  system,  in  which  the  vegetable 
kingdom  was  separated  into  five  "divisions," — 
Thallophyta,  Bryophyta,  Pterjdophyta,  Gymnos- 
pernue,  ant]  Angiospemue,  and  under  these 
were  about  eight  classes  and  nearly  40  orders. 
This  by  modification  has  given  rise  to  the  sys- 
tem of  Engler  (in  Germany)  now  in  common 
use  in  the  United  States,  which  in  its  latest 
form  recognizes  13  primary  'divisions"  of  the 
vegetable  kingdom,  38  classes,  about  100  orders 
and  nearly  600  families. 

The  system  outlined  below,  while  omfonn- 
points  with  that  of  Engler, 
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differs  from  it  >n  many  fnndamenial  as  well  as 
minor  points.  It  is  an  attempt  to  make  the 
system  conform  to  the  author's  conception  of 
the  course  of  evolution  in  the  vegetable  king- 
dom. The  general  relations  of  the  classes  to 
one  another  may  be  indicated  by  the  chart  on 
the  preceding  page. 

Phjrlnm  I.  MvxoFBYCtM. —  The  Slime 
AJgx — Single  cells  or  groups  or  threads  ot 
cells ;  blue-green  to  brown-^een  or  in  some 
cases  colorless ;  reproduction  typically  by  fissbn, 
rarely  by  internal  cell  formation ;  sexual  repro- 
duction lacldng;  cell  walls  usually  soft;  often 
secreting  a  gelatinous  substance  within  which 
the  plants  remain  imbedded.  Fresh  water  and 
marine,  one  order  hysterophytic  and  omnipres- 
ent.    Two  classes  are  recognized. 

Qass  1,  Archiplastidete.  Nucleus  illy  de- 
fined; chloroplasts  not  differentiated;  cell  walls 
containing  chitin.    About  2,000  species. 

Order  1.  Chroococcales.  The  plants  of  this 
order  are  strictly  unicellular  or  grouped  into 
irregular  or  regular  colonies,  but  not  filament- 
ous; coloring  matter  present.  (Fig.  1).  Two 
families,  mostly  of  fresh  water. 


—  A  cell  of  Chroococciu  In  procea 

—  Pirt  at  a  filunenC  of  OicillMoria; 
-A  cell  of  PnHococnu  which  hM  I 
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Order  2.  Oscillaloriates.  In  this  order  the 
cells  are  in  threads  which  mostly  do  not  branch; 
colored  blue-green  to  brown-green;  some  spe- 
cies inhabit  hot  springs.  Six  families,  includ- 
ing such  gtncTA  as  Oscillatoria  (Fig.  2),  Nos- 
toc,  Rivularia,  etc. 

Order  3.  Bacleriales.  The  Bacteria.  Usu- 
ally minute,  filamentous,  or  by  the  early  solu- 
tion of  the  filament  few  or  one  celled;  lacking 
chlorophyll,  hence  saprophytic  or  parasitic  on 
plants  or  animals,  frequently  causing  diseases: 
some  genera  motile  by  flagella.  A  large  and 
important  group  of  omnipresent  forms  of  the 
utmost  importance.  The  larger  filamentous 
forms  are  certainly  closely  related  to  the  fore- 
going order,  but  there  is  considerable  uncer- 
tainty as  to  the  relationship  of  the  more  minute, 
one-celled  genera.    Seven  or  more  families. 

Class  2,  Hoiaplastideie.  Nucleus  with  defi- 
nite membrane;  typical  chloroplasts  present. 
Only  one  order  of  about  20  species. 


Order  4.  Glaveocyslalts.  Uinnte,  oiM-«lled, 
fresh  water  algi, 

Phyhun  II.  Chlorophvc&s. —  The  Simple 
Algx.  Single  cells,  irregular  or  regular  colo- 
nics, plates  or  most  often  filaments  of  cells; 
bright  green,  or  rarely  colorless ;  nucleus  with 
membrane ;  chloroplasts  well  developed ;  cell 
walls  of  cellulose  or  related  substance ;  repro- 
duction by  fission  or  internal  development  of 
zoospores  or  both,  and  usually  also  by  the 
union  of  equal  motile  gametes  or  small  motile 
sperm  and  feebly  motile  or  non-moti!e  egg  to 
form  a  thick-walled  zygote.  Chiefly  fresh 
water  plants,  a  few  genera,  however,  almost 
exclusively  marine.  Two  classes  are  here  rec- 
ognized. 

Class  3.  Prolococcoidea.  The  Green  Slimes. 
The  plants  of  this  class  are  strictly  unicellular 
or  united  into  irregular  or  regular  colonies; 
mainly  found  in  fresh  water  or  moist  places. 
Over  400  species,  many  world-wide  in  their  dis- 
tribution. One  of  the  latter,  Protococcus  (Fig. 
3),  forms  a  green,  paint-like  coating  on  damp 
walls,  tree  trunks,  etc.  Two  orders  are  recog- 
nized. 

Order  5.  Tetrasporales.  The  plants  of  this 
small  order  are  embedded  in  gelatinous  colonies, 
or  provided  with  gelatinous  stalks  in  some  of 
the  g^enera  that  do  not  form  colonies.  Repro- 
duction is  both  by  division  of  the  cells  and  by 
zoospore  formation,  frequently  besides  by  the 
union  of  equal  motile  gametes.  Perhaps  four 
families  should  be  distinguished 

The  order  Volvocales  is  clearly  closely  re- 
lated to  the  foregoing  order,  but  is  distinguished 
by  the  fact  that  the  cells  retain  their  flagella  and 
remain  motile,  even  in  their  vegetative  state. 
On  the  other  hand  Ihey  present  no  sharp  line 
of  demarcation  from  the  Flagellates  among  the 
animals,  so  that  it  seems  best  to  exclude  this 
order  from  the  vegetable  kingdom,  looking 
upon  it  as  perhaps  the  bridge  between  the  two 
kingdoms. 

Order  6.  Protococcales.     In  this  order  the 

Slants  lack  the  gelatinous  stalks  or  raatriT. 
urthermore,  with  a  ver^  few  exceptions  of 
rather  uncertain  relationship,  the  asexual  repro- 
duction takes  place  only  by  the  internal  division 
of  the  vegetative  cells  into  motile  zoospores  oi 
non-motile  autospores,  the  ordinaiy  type  ol 
fission  of  the  cells  being  absent.  "Inose  forms 
with  zoospores  frequently  also  possess  sexunl 
reproduction  Igr  the  union  of  equal  or  unequal 
motile  gametes.  All  of  the  10  or  more  families 
are  green  except  the  Synchytriaceae.  which  con- 
sist of  minute  parasites  in  the  cells  of  higher 

Class  4.  Confervoidea.  The  Confervas  arc 
filamentous  (rarely  stratose)  plants  which  mav 
be  branched  or  less  often  simple.  The  color 
is  usually  bright  green.  Asexual  reproduction 
is  mostly  by  the  setting  free  of  motile  zoo- 
spores, although  in  some  genera  these  are  re- 
placed by  autosphores.  Sexual  reproduction 
shows  all  gradations  from  the  union  of  gametes 
which  are  equal  and  motile  to  those  in  which 
both  gametes  are  motile  but  unequal  and  finally 
to  forms  where  only  the  small  sperm  ceils  are 
motile  while  the  eggs  are  large  and  non-motile 
within  the  mother  cell  (oogone).  While  a  few 
forms  are  marine  the  great  majority  occur  in 
fresh  water.  In  moist  climates  many  species 
are    terrestrial    and   some   are    found   on   the 
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leaves  oi  tropical  evergreen  trees.  A  few 
jpedei  enter  snch  leaves  and  pass  a  partially 
parasitic  existence.  Over  600  species  distributed 
unequally  among:  five  orders,  of  which  the  fol- 
lowing are  the  most  important: 

Order  7.  Chatophoraltt.  Unb ranched  or 
mostly  branched  filaments,  mually  attached;  in 
one  family,  sheets  or  lubes  of  cells;  sometimes 
flit  discs;  cells  normally  with  one  chloroplasi 
with  but  a  single  pyrenoid,  and  widi  a  single 
nudeus;  cell  wall  usually  in  one  piece;  asexual 
reproduction  by  various  types  of  loospores; 
sexual  reproduction  by  the  union  of  e^nal  or 
unequal  motile  gametes.  The  plants  of  this 
order  vary  considerably  in  size.  The  delicate 
nnbtaoched  thread-like  Uroneina  (Fi^.  4)  it 
barely  one  of  two  millimeters  long,  white  some 
of  the  beautiful,  much  branched  species  of 
Draparnatdia  exceed  10  centimeters  in  length. 
The  delicate  marine  planls  Icoown  as  Sea  Let- 
mce  from  their  resemblance  to  a  leaf  of  lettnce, 
are  sometimes  over  a  metre  long. 

Order  8,  Mierosporales  and  order  9,  Prasi- 
alaiet,  each  with  but  a  single  family  and  but 
few  spedes,  arc  filamentous  algte  undoubtedly 
related  to  the  foregoing  order  and  by  some  au- 
thors included  in  it 

Order  1ft  Oedogottiates  consist  entirely  of 
fresh-water  filamentous  forms,  cither  unbranched 
or  branched.    The  asexual  reproduction  is  by 


of  larg 


zoospores  produced  singly  in  the 
of  the  filament.    In  their  sexual 


small,  motile  sperms  which  swim  to  the  lar^ 
non-motilc  eggs  which  are  produced  singly  id 
special,  swollen  cells  which  are  provided  with 
an  opening  to  permit  the  entrance  of  die  sperm. 
There  are  approximately  2S0  species  known 
from  all  parts  of  the  world,  divided  into  three 
genera,  forming  one  family. 

Order  11.  CoUoehfetales.  The  few  species 
of  the  single  genus  of  this  order  are  exclusively 
fresh-water  forms  and  small.  They  live  attached 
to  objects  in  the  water,  such  as  stems  of  plants 
sticks,  etc,  and  form  more  or  less  drcntar 
discs  (Fig.  10)  or  more  rarely  low  cushions,  in 
which  the  brandied  filaments  are  radially  ar- 
ranged. Many  of  the  cdls  bear  long,  bristle- 
like extensions.  Asexual  reproduction  consists 
of  the  formation  of  motile  zoospores,  singly  in 
the  vegetative  cdls ;  sexual  reproduction  occurs 
by  the  union  widiin  the  usually  long-necked 
oogone  of  the  single  large,  non-motile  egg  and 
a  snialt  motile  nierm  which  has  been  produced 
singly  in  a  small  terminal  antherid.  The  great 
advance  in  this  order  is  that  after  fertilization 
of  the  egg  the  snrronndinjr  vegetative  celts  send 
oat  branches  that  tightly  invest  the  oogone  in  b 
tvotective  coat.  After  a  period  of  rest  the  fer- 
tilized egg  divides  into  eight  to  16  cells,  each  of 
^ch  develops  a  single  zoospore  which  pro- 


gate  Algx  —  Aquatic  <4ik>ro^yll-contMning 
plants  forming  delicate,  unbranched  filaments 
trhich  may  be  many  centimeters  long  or  reduced 
to  Imt  few  cells.  In  many  cases  they  consist  ot 
Hogle  ceUs  which  separate  as  soon  as  ithey  divide. 
A  comparative  study  of  the  various  forms  of 
this  variable  group  makes  it  seem  probable  dt«t 
iheie  latter  are  to  be  considered  as.  descenided 
from  loi^  filamentous  forms  i^ch  hkve  broken 


up  early  so  as  to  be  few  or  one~celted.  Asexual 
reproduction  is  by  fission  only,  with  the  doubt- 
ful exception  of  some  little  known  forms.  Sex- 
ual reproduction  is  by  the  fusion  of  the  pro- 
toplasmic contents  of  two  contiguous  ceils, 
either  by  means  of  a  tube  formed  as  a  result 
of  the  contact  Of  the  cells,  or  by  the  brealdng 
apart  of  the  ceil  walls  so  that  the  two  masses 
of  protoplasm  lie  in  contact  in  the  space  be- 
tween the  cells.  The  result  of  the  union  is  the 
formation  of  a  thick-walled  resting  spore 
(zygospore).  Throughout  the  phylum  the  celtii 
possess  but  a  single  nudcus  and  one  to  several, 
definite  chloroplasts,  colored  either  green  or 
brown.  The  filamentous  forms  of  the  two 
classes  form  the  connecting  link  as  the  ore-' 
celled  spedes  are  extreme  modifications  of  tfae 


5.  Conjigala.  These  are  plants  with 
bright  fg'een  chloroplasts  and  with  cellulose 
walls.  They  are  confined  to  fresh  w^ter  and 
usually  have  a  slimy  coating  which  makes  than 
slippery  to  the  touch.  They  may  be  long  fila)> 
ments  or  in  one  order  more  often  reduced  to 
short  filaments  or  sepaiate  cells. 

Order  12.  Zygntmattdet.  Pond'  Scutnt. 
These  plants  are  long  filaments  usnally  floating' 
in  the  water,  rarely  attadied,  with  cblortvlasts 
star,  band  or  disc  shaped.  Tlie  well-known 
Spirogyra  (Fig.  5)  with  its  spirally  wound 
chloroplasts  is  a  favorite  subject  of  microscopic 
study.    About  150  spedes. 

Order  13-  DetmidiaUs.  Desmids,  The 
beautiful  plants  bdonging  to  this  order  >re  al- 
most ail  visible  only  under  the  micrascope.  Tlic 
more  primitive  forms  possess  filaments  but  most 
of  the  2,100  spedes  are  one-cdled.  The  cell: 
wall  is  frequently  constricted  at  tfae  middle  aitd 
mostly  roughened  with  spines  or  tubeides.  Hie 
cdl  wall  typically  is  in  two  pieces  which  meet  at 
the  middle  of  the  cell.  A  few  spedes  are  motil^ 
being  able  to  gUde  along,  but  they  lack  flagella. 
Two  or  three  families  are  recognized. 

Class  6.  Bacillarioideit.  Diatoms.  The 
plants  oi  this  class  are  also  microscopic  Their 
mode  of  reproduction  is  much  Hke  that  of  the 
fore^ing  class.  Like  the  Desands  their  walls 
are  in  two  distinct  halves  which  dtber  meet  a* 
tbdr  edges  or  overlapa  little  like  the  cover  and. 
base  of  a  pill-box.  The  walls  are  heavily  im>l 
pregnated  with  silica  and  are  in  consequence 
almost  indestructible^  so  that  they  persist  for 
boiHlreds  of  thoniands  of  years  as  fossils,  the 
well-known  ud  valuable  *diatoBiaceon9  earth.* 
The  chloro^hlasts  are  disc  sfai^jed  or  ekm{rat«il, 
and  brown  in  Gok>r-  These  nkuits  are  found  in 
fresh  and  salt  water  from  the  Arctic  and  Ant- 
arctic zones  to  the  Equator.  The  more  than 
5,000  spedes  are  distributed  in  two  orders  of  six 
to  eight  families  each. 

Order  14.  Eupodistales.  Round  Diatoms. 
Mostly  marine,  cells  round  or  polygonal  in  end 
view  of  the  filament, 

Order  15.  Ifttvieutaiei.  Flat  Diatoms. 
Fresh  -water  and  marine;  filament  flattened  so 
that  in  end  view  it  is  elliptical  or  boat-shaped. 

Phylum  IV.  SiPHOMOPHYCMt— The  Tube 
AlgsE.  In  all  of  the'  plants  mentiootd  hitherto 
the  cells,  with  rare  exceptions,  were  provided 
with  but  a  single  nudeas.  In  this  phyhtm,  how- 
ever, we  find  the  type  of  cell  structvre  known  as 
a  coenocyte,  a  sort  of  compoand  ceU  tfaat  has 
many  nudd  embedded  in  tfae  cytoplasm  tnatead 
of  the  one.    Furtbertoora,  the  gnnrth-  «L'tbe 
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filament .  _ .  -  r   - 

Aside  from  these  points  oi  difference  the  phylum 
shows  maay  points  of  limilajity  to  the  Cbloro- 
phycese  from  whi<Ji  it  doubtless  arose.  The 
plants  are  rather  coarse,  more  ai  less  branched 
filaments,  bright  green  in  color  (rareJy  red  in  a 
few  forms)  or  colorless  in  the  species  that  lack 
chlorophyll.  The  colored  forms  are  aquatic  and 
for  the  most  part  marine;  the  colorless  forms 
are  fresh-water  or  terrestriaL  Asexiul  repro- 
duction is  by  means  of  motile  zoospores  or  in 
some  of  the  colorless  species  by  the  formation 
of  wind-borne  cells  that  are  not  motile.  Sexual 
reproduction  is  by  the  union  of  equal  or  unequal 
motile  gametes,  or  of  motile  sperms  and  non- 
motile  tggs,  or  by  the  <tirect  imion  of  protoplasm 
of  sperm  and  egg  llirough  a  connecting  tube,  the 
result  in  any  case  being  a  more  or  less  thick- 
walled  restitig  spore.  About  1,200  species,  in-ob- 
ably  best  disposed  in  three  classes.  It  is  possible 
that  some  of  the  plants  included  in  this  phylum 
are  descended  from  some  of  the  class  Pro- 
toooccoidex  and  others  from  the  class  con- 
fervoidesE,  but  that  is  a  disputed  point. 

Qaas  7.  Siphotwetadea.  Plants  consisting 
of  microscopic  or  moderate  sized  bladders  from 
which  may  sprout  smaller  bladders  or  short 
fiiunents,  or,  of  coarse  filaments  constricted  or 
segmented  at  intervals  to  form  numerous 
coenocytes.  The  filamentous  forms  are  mostly 
branded,  either  irregularly  or  in  definite  pat- 
terns, often  with  the  branches  whorled; 
chloroplasts  small  disks  or  more  often  large  and 
net-like;  about  425  spedes,  marine  in  most 
cases;  a  few  families  also  contain  fresh-water 
species.  Reproduction  asexually  usually  by 
zoospores,  sexually  (where  known)  by  the  union 
of  equal,  motile  gametes,  or  of  non-motile  egg 
with  motile  sperm,  to  form  a  zygote  which  may 
germinate  immetUately  or  function  as  a  resting 

Order  16.  Sipkonocladales  is  the  only  order 
in  this  dass.  In  fr«sh  water  may  be  frequently 
found  the  filamentous  Water  Flannels  (Clado- 
phora) ;  on  damp,  clayey  soil  often  appear  the 
minute  bladder-like,  green  plants  of  Botrydium. 
In  the  ocean,  particularly  in  the  warmer  waters, 
are  found  large  numbers  of  plants  of  this  order, 
among  them  the  Mermaid's  Wineglasses 
(Acetabulum)  with  calcified  slender  stem  bear- 


segments,  ■ 


The  relationship  of  this  group  is  obscure. 
seems  likely  that  it  should  be  placed  in  the 
vicinity  of  those  members  of  Class  Siphono- 
cladales  which  possess  whorled  branches.  The 
plants  of  this  group  are  inhabitants  of  fresh 
water,  chiefly  sl^llow  lakes  and  ponds,  and  are 
frequent^  incrusted  with  lima  They  consist  of 
long  septate  tubes  with  wholes  of  branches  at 
the  joints,  these  in  turn  often  with  similar 
whorls  of  brandies;  the  ultimate  branches  are 
the  so-called  leaves,  which  are  cyliikdrical, 
pointed  coenocytes.  Asexual  reproductioa  does 
not  occur  except  by  the  formation  of  btids  or 
of  bulb^ike  stractnrcs.  Sexual  reproduction  by 
the  union  of  a  minute  motile  spenn  with  the 
single  larger  txm-motile  egg  contamed  withm  the 


oogone  which  is  snrronnded  by  a  tiftfat  protect- 
ive layer  of  spirally  wound  threads.  Over  200 
spedes,  divided  into  ux  genera,  in  two  families. 
Chara  and  Nitella  a>-e  the  genera  most  ire- 
quently  found. 

Class  8.  Sifhonex.  Tube  Algse.  These 
plants  consist  ot  elongated  tubes,_  branched  ir- 
regularly or  so  as  to  produce  definite  structures ; 
these  tubes  are  coarse  and  not  septate,  except 
for  the  production  of  the  zoospores  by  which 
asexual  reproduction  mostlv  takes  place,  or  of 
the  gametes,  which  are  (where  known)  always 
imequaL  bodi  sexes  being  motile  in  some  cases 
or  tne  female  gamete  (egg)  non-motile  and  re- 
tained within  the  oogone.  The  plants  are  typi- 
cally green,  with  numerous  disc-shaped  chloro- 
plasts. In  a  few  marine  forms  a  violet  color 
conceals  the  green  to  some  extent  Probably 
two  orders  should  be  recognized. 

Order  18.  Bryopsidales.  Marine  forms  of 
moderate  size  or  sometimes  large ;  irregularly 
branching  coarse,  non-septate,  coenocytic 
threads  or  tangled  masses  of  such  threads 
forming  definite  structures,  in  one  family 
the  large  coenocyte  differentiated  into  parts 
functioning  as  roots,  stems  and  leaves ; 
asexual  reproduction  where  known  by  forma- 
tion of  zoospores  in  lateral  zoosporangia  or  by 
the  breaking  up  of  the  plant;  sexual  reproduc- 
tion where  known  by  the  union  of  unequal  mo- 
tile gametes ;  confined  mostly  to  warmer  waters. 
The  genus  Codium  contains  representatives 
forming  rope- like  masses  sometimes  several 
feet  long;  Cauterpa  forms  a  creeping,  branched 
stem,  rooted  at  intervals  and  sometimes  several 
feet  long  with  upright,  sometimes  leaf -like 
branches  several  centimeters  high.  Its  only 
mode  of  reproduction,  so  far  as  known,  is  the 
death  of  the  older  connecting  stems  so  that  the 
idant  becomes  separated  into  indqtendent  indi- 
viduals. About  four  families,  exclusively 
marine. 

Order  19.    Vwc\eriaUi.    Green  Pelts.    The 


are  confined  to  freshwater  or  to  wet  earth,  ex- 
cept the  few  spedes  of  one  family  which,  al- 
thoiufa  green,  are  parasitic  Asexiol  reproduc- 
tion oy  large  zoospores  formed  in  segments  at 
the  ends  of  the  filaments,  rarely  by  non-motile 
spores  (aplanospores)  formed  within  the  fila- 
ntent.  Sexual  reproduction  (wantingin  the  para- 
sitic forms)  by  the  union  of  motile  sperm  and 
iwnmotile  egg  within  the  o(«pne.  Two  families. 
Here  we  find  the  common  Green  Felt  (Vauch- 
eria.  —  Pig.  6,  common  in  springs,  damp  ground, 
slow-movutg  streams,  eta,  as  well  as  the  pecu- 
liar leaf  parasite  of  Aroids  (Pjiyllosiphon}. 

Class  9.  Phycotnycetta.  Tube  Pungi  or 
Lower  Pungi.  These  plants  are  undoubtedly  de- 
rived from  Ae  order  Vaucheriales,  bot  differ  in 
several  particulars.  They  lack  chlorophyll  and 
hence  are  dther  parasitic  in  their  mode  of  life 
or  feed  on  dead  organic  substances.  They  con- 
sist of  long,  usually  irregularly  branched,  non- 
septate  tubes  (sometimes  septate  in  old  age) 
which  may  he  all  alike  or  which  majt  diow  dis- 
tinction of  vegetative  portion  contained  within 
the  substratum  upon  which  the  plant  is  feeding 
and  a  usually  coarser  external  reproductive 
part.  Asexual  reproduction  varies^  from  the 
formation  of  zoospores  in  terminal  zoosporangia, 
which  remain  attached,  to  the  production,  on  the 
one  hand,  of  s^>arable  roosporangia  (conidia) 
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which  produce  zooqxires  only  when  they  fall 
into  waler  and  in  some  genera  foil  to  produce 
toospores  at  all,  and  on  th«  other  hand,  of 
urul  mirangia  within  which  are  produced 
Donmotile,  walled  spores  which  are  set  free 
by  the  rupture  of  the  sporangium.  '  Sexual 
reproduction  in  the  more  primitive  forms 
is  dose  to  that  in  Vaucheria,  consisting  of 
the  union  of  motile  sperm  with  aon-motile 
tgg  within  the  oogone;  a  more  advanced 
step  is  the  use  of  a  conjugation  tube  to 
transfer  the  sperm  nucleus  to  the  oosone;  the 
most  advanced  case  being  the  reduction  of  the 
£fFerences  between  the  male  and  female  repro- 
ductive organs  until  they  are  almost  equal  and 
similar  (as  in  some  sorts  of  Mucor).  Tbc 
plants  of  this  class  are  aquatic,  or  parasitic 
ivithin  land  plants,  or  saprophytic  and  terres' 
triaL  They  are  mostly  easily  visible  to  the 
naked  tvc.  About  400  species,  distributed  in 
four  orders. 

Order  2a  SaproUgntales.  Water  Molds. 
These  are  aquatic  fungi  with  zoospores  pro- 
duced in  permanently  attached  loosporangia. 
Some  of  them  are  troublesome  parasites  on 
young  fish  in  fish  hatcheries,  cspeciallv  species 
of  Saprolegnia  and  Achlya.  others  are  serious 
pests  of  seed  beds  (Fytnium).  About  six 
families. 

Order  21.  Peronotporales.  Downy  Mildews. 
These  are  parasites  of  higher  plants  within 
which  they  five,  sending  out  thur  reproductive 
branches  to  produce  their  conidia  which  in  most 
cases  produce  zoospores  when  they  fall  into 
water.  The  fungi  causing  respectively  Late 
Blight  of  potato  (Phytophtbora),  Downy  Mil- 
dew of  grape  (Rhysotheca),  White  Rust  pf 
cabbage  and  radi^  (Albu^),  are  among 
the  most  common.  Two  famihei  are  recognized. 
Order  22.  Mucoralei.  Terrestrial;  spores 
Psually  produced  in  aerial  sporangia;  but  little 
difference  between  male  and  female  structures 
in  sexual  reproduction.  Saprophytic ;  sometimes 
parasitic  on  other  fungL  Four  famihes  of  in- 
lerestinK  fungi  including  the  ubiquitous  Black 
Mold  of  bread  (Mucor). 

Order  23.  Entomophtkoraies.  Insect  Fungi^. 
These  are  minute  fungi  mostly  parasitic  within 
dK  bodies'  of  insects  which  they  kiU.  The 
asexual  spores  are  produced  singly  on  riiort 
branches  which  emerge  from  the  body  of  ifae 
insect.  The  male  and  female  reproductive 
organs  are  scarcely  distinguishable.  Here  be- 
longs riie  Flv  Funics  wfaidi  kills  flies  in  large 
numbers  in  tne  early  autumn  (Entomophthora). 
Phyltim  V.  PH.£0FHyc£.E. —  Brown  Algz. 
This  group  is  composed  of  filamentous  or, 
more  commoi^,  massive  plants,  the  latter  of 
considcnbic  dimensions  and  often  (Ufferenliated 
into  roots,  stems  and  leaves.  They  are  of  a 
brownish-green  color,  due  to  die  presence  of  a 
brown  pigment  whicb  hides  the  bn^t  green  of 
du  chloropln'll.  The  cells  are  uninucIeaK  and 
the  ohloropfasts  are  small  and  disc- like  or 
larger  and  net-formed.  With  a  very  few  ex- 
ceptions the  members  of  this  phylum  are  ex- 
clusively marine.  The  thousand  or  so  species 
are  divided  into  tliree  classes. 

Class  10.  Fkaotporea.  The  Kelps.  These 
range  from  mall  filamentoiB  brancfaing  plants 
to  enormous  plants  hundreds  of  feet  in  length 
with  stems,  roots  and  leaves.  Asexual  repro- 
duction occurs  throughout  die  class  by  the  for- 


mation of  zoospores  which  are  btflagelUte  and 

pear  or  Iddney  shaped  The  organs  in  which 
they  are  produced,  the  zoosporangia,  are  often 
collected  in  ^tchee  on  the  surface  of  the  planL 
(Fig.  7).  Sexual  reproduction  is  known  in 
many  of  the  forms  and  consists  of  the  union 
of  equal  or  uneiiual  motile  gametes  which  are 
very  similar  to  and  sometimes  indistinguishahle 
from  the  zoospores.  In  a  few  forms  the 
eggs  appear  to  lack  power  of  motion.'  The 
^>proximately  _  500  species  of  this  class  are 
largely  found  in  the  cooler  parts  of  the  ocean. 
They  may  he  divided  into  three  orders  as 
follows : 

Order  24.  Eclocarpaks.  Gametes  all  motile 
and  equal  or  nearly  so,  or  the  eRg  non-motile: 
from  filamentous  to  massive  forms.  Per- 
haps 16  families  should  be  recofniized. 
Among  the  common  plants  of  this  order 
are  the  Devil's  Aprons  (Laminaria)  whidi 
consist  of  a  stout  stem  with  roots  below 
and  terminating  above  in  a  broad,  often  longi- 
tudinally split,  leaiherv  leaf,  the  whole  some- 
times attaining  a  lenglt  of  one  to  several  yards 
and  a  width  of  a  foot.  The  Giant  Kelp 
(Macroeystis)  of  the  Pacific  Ocean  is  no  doiAl 
the  longest  plant  in  the  world,  sometimes  reach- 
ing the  enormous  length  of  70O  feet.  It  con- 
sists of  a  long,  tough,  round  stalk,  an  inch  or 
more  in  diameter  and  many  feet  in  length  with 
large  branching  roots  belovr  and  bearing  many 
__ i__    __     ._   _    ._    jjjijj.    £ggj  j^         ^^^^ 
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of  these  air  vessels  the  leaty  por- 
tion of  the  plant  floats  out  at  the  surface  of 
the  water.  Nor  are  the  Sea  Trees  (Lessonia^ 
also  of  the  Pacific  Ocean,  any  less  interesting. 
They  consist  of  erect  stems,  rooted  below  and 
hianched  above,  the  latter  bearing  many  pend- 
ent narrow  leaves.  Some  of  these  veritable 
trees  are  several  yards  in  hdeht  The  twetty 
Mermaid's  Strings  (Oiorda)  arc  flexible, 
string-like  stems,  a  yard  or  so  in  length,  rooted 
below  and  smooth  and  delicately  fringed  above. 
Thn^  occur  in  the  Atlantic  and  Pacific  oceans. 
Kc^oneuron  (Fig.  7)  of  the  Pacific  Coast  of 
North  America  is  a  toot  or  so  long. 

Order  25.  CtitUrialu.  The  plants  of  diis 
order  are  snail  to  several  inches  tall,  disc- 
shaped or  erect  and  more  or  less  flattened  and 
sometimes  mudi  divided,  frequentty  in  a 
dichotomous  manner.  Asexual  reproduction  is 
by  means  of  zoospores  which  are  produced  in 
different  plants  from  those  produdng  the 
ganietea.  The  jiametes  are  motile,  but  differ 
ucecdindy  in  size  for  the  two  sexes.  Usually 
the  fertilized  egg  produces  a  Eoosporenbearing 
plant  and  vice  versa,  bttt  this  is  not  always  the 
case. 

Order26,  TiiopttndaUt.  Filamentous  plants 
with  typical  zoospores  and  with  small,  motilfl 
sperms  and  large,  non-motUe  eggs  whidi  are 
produced  singly  in  die  oogones  and  set  free 
before  fertilization.  Only  a  few  spedes  of 
little  importance  and  infrequent  in  occurrence. 

Qass  11.  Dictyotinea.  The  few  species  (about 
130)  included  in  this  class  in  its  sint^Ie  order. 

Order  27.  Diclyolales,  are  wholly  marine, 
mainly  in  those  portions  of  the  tea  where  the 
water  is  fairly  warm.  They  are  of  moderate 
die,  growing  fast  to  rocks  or  other  ofajects,  as 
in  ihe  preceding  class.  They  are  dfferenliued 
into  basal  faoldiast  or  root  and  vefiatative  shoot 
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whJch  is  usnally  more  or  less  flattened.  It  con- 
lists  of  several  layers  of  cells,  but  there  is 
little  tissue  diffierentiation.  Sexual  reproduc- 
tion is  by  means  of  non-motile  e(5K9,  set  free 
singly  from  superficial,  crowded  oogoties  and 
fertilized  by  minute,  motile  sperms  produced  in 
large  numbers  in  similarly  clustered,  superficial 
antherids.  TJicse  fertilired  eg^S  give  rise  to 
similar  plants,  which,  however,  do  not  bear 
sexual  organs,  but  reoroduce  by  the  produc- 
tion, in  fours,  of  naked  "tetrasoores*  which  in 
thdr  turn  produce  the  sexual  plants.  Dictyota 
(Fig.  8)  is  the  principal  genus. 


Pic  S. —  A  pUnt  of  Dictynt^ 


Class  12.  Cycloiporea.  Rockweeds.  These 
are  branching,  medium  sited  plants,  growing  at 
or  near  the  surface  of  the  water,  often  at- 
tached to  rocks  between  low  and  hif^  wafer. 
They  are  exclusively  marine  and  are  found 
from  the  cold  waters  of  the  north  and  south 
Atlantic  and  north  and  south  Pacific  to  the 
warm  waters  of  the  tropics.  Th^  are  finnly 
rooted  below  and  in  some  cases  the  plant  tioc^ 
is  differentiated  into  Stem  and  leaves.  No 
means  of  asejtual  reproduction  are  known.  The 
sexual  organs  are  lormed  in  narrow-mouthed, 
almost  spherical  depressions  (conceptacles)  on 
the  surface  of  me  unmodified  vegetative 
branches  or  of  specially  modified  reproductive 
brandhes.  The  e^s  are  produced  by  eiifhts, 
fours,  or  even  singly  in  the  oogones,  escaping 
through  the  mouth  of  the  conceptacle  and  there 
meeting  the  small  motik  sperms  which  have 
been  produced  in  large  numbers  in  the  numer- 
ous small  antherids  in  other  conceptacles,  either 
on  the  same  or  on  another  plant  'nie  fertilized 
egg  germinates  almost  immediatelv.  There  are 
upward  of  400  species,  all  included  in  one  order, 

Order  28,  Fneatet,  and  divided  among  four 
families.  The  largest  ^enus  is  SarKassum  (Fig. 
9)  with  about  200  species,  of  the  warmer  waters 
of  -the  sea,  one  of  w4iidt  (5,  baccifervm)  is 
the  "Gulf-weed"  which  floats  in  lar^  quantities 
in  the  so-called  'Sargasso  Sea*  in  the  mid- 
Atlantic  Ocean.  Orif^naliv,  attached  by  its 
roots  it  has  broken  loose  and  been  carried  away 
by  the  Gulf  Stream  and  other  ocean  currents. 
It  float!  in  the  water  t?  means  of  its  many 
little  air  bladders  whidi  occur  on  the  petioles. 
Other  common  plants  of  this  class  arc  the 
Rockweeds.  proper  (Fucus),  which  are  attached 
to  rocks  and  wharves  between  Woh  and  low- 
tide  marks  and  the  Knott)'  Rockweed  (Asco- 
ijiyllum)  with  large  bladders  in  its  slender 
stems. 

Phyhnn  VI.  RHOnoPHycEJc— The  Red 
Seaweeds.  These  plants  are  minute  to  middle- 
«»d  or  even  large  (a  foot  or  more  in  length). 


rooted  below  and  more  or  less  branched  above. 
In  the  simpler  forms  they  are  unbranched  or 
branched  filaments,  but  many  form  broad  sheets 
or  large  and  massive  plant  bodies.  All  but  a 
few  species  are  chkirophyl! -bearing,  but  the 
green  color  is  concealed  by  a  red  or  purple 
pigment.  The  species  are  with  verv  few  ex- 
ceptions marine.  A  very  few  spedes  are  true 
parasites  in  other  seaweeds.  Asexual  repro- 
duction is  by  means  of  nak«d,  non-flagellate 
cells  set  free  singly  or  in  fours.  Sexual  repro- 
duction is  by  the  union  of  the  nucleus  from  a 
naked,  non-motile  sperm  with  that  of  an  eTO 
enclosed  within  the  oogone,  the  resulting  cell 
dividins  into  few  or  many  cells,  some  or  all 
of  whiab  are  the  carpospores  which  pive  rise  to 
the  new  plants.  The  phylum  is  divided  into 
two  imequal  classes. 

Class  li.  Bangioidea.  Simple  or  branching 
filaments  or  sheets  of  cells.  Asexual  reproduc- 
tion by  the  formation  of  single  naked  cells 
(monospores).  Sexual  reproduction  W  the 
transformation  of  ordinary  vegetative  cells  into 
oogones  or  antherids.  After  fertilijation,  the 
oogones  divide  into  four  or  eight  cells  (rarely 
not  ^viding)  which  slip  out  of  dieir  walls  as 
naked,  non-flagellate,  amoeboid  carpospores. 
About  50  species,  doubtfully  divided  into  two 

Order  29.  Bangiales.  Chloraplasts  single  in 
each  cell.  Bangia  with  a  dozen  or  more  spedes 
of  filamentous  plants  and  Porphyra,  *Laver,* 
of  almost  20  species  are  the  principal  genera. 
Tlie  last-named  are  flat,  leaf -tike,  purple  plants, 
ivhich  are  very  common  throu^out  the  world 
in  salt  or  bracki^  water  and  are  used  for 
human  food.     One  family  only;  marine. 

Order  30.  Rhodoehatales.  Chloroplasts 
several  to  tnany  in  each  cell.  Filamentous, 
sometimes  corticated  plants.  Asexual  repro- 
duction by  monospores ;  sexual  reproduction  not 
known.  Two  families,  one  marine  and  one 
fresh  water.  A  doubtful  group  because  of 
ignorance  as  to  the  sexual  reproduction. 

Class  14.  Floridea.  True  Red  Seaweeds. 
This  class  includes  approximately  3,000  species 
of  plants,  found  in  the  seas  of  all  parts  of  the 
world  and  in  small  numbers  in  fre^  water  as 
well.  A  few  species  are  true  parasites  upon 
other  seaweeds,  and  entirely  colorless;  others 
although  parasitic  in  habit  still  retain  some  of 
thdr  color.  The  great  majority,  however,  arc 
not  at  all  parasitic.  Many  are  edible  and  some 
are  of  great  economic  value.  In  this  class  the 
cells  possess  mostly  numerous,  small,  disc- 
shaped chloroplasts  and  are  connected  to  one 
another  by  plasmatic  strands  through  the 
central  openings  in  the  cell  wells,  both  brine 
features  lacking  in  the  preceding  class.  Asexual 
reproduction  is  by  means  of  monospores  in  a 
few  cases,  where  there  is  no  alternation  of 
sexual  and  non-sexual  plants.  In  the  contrary 
case,  however,  which  is  the  rule  in  nearly  all 
species,  the  asexual  reproductive  cells  are  pro- 


___.  .___il  organs.  The  latter  are  speda!  crils, 
not  merely  slightly  modified  vegetative  cells. 
The  oogone  has  a  long  neck  (friehogyite)  and 
is  the  terminal  cell  of  a  row  of  three  or  four 
cells.  After  fertilization  by  the  water-borne, 
non^motile,  naked  sperm  the  o(^one  sends  out 
branches  at  the  ends  of  which  are  produced  the 
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aupoqMKS,  or  the  oogone  fuses  with  adjacent 
cells  and  from  the  common  cell  thus  produced 
arise  the  carpospore  threads.  The  carpospores 
produce  the  tetraspores  plants  in  the  species 
with  alteniation  of  generation. 

Order    31.    NemalionaUs.      The    fertilized 


{Fig.  11)  which  occurs  as  a  somewhat  slimy, 
branched,  brown  string,  several  inches  long  la 
fresh-water  streams.  Nemalion  forms  a  mass 
of  slimy,  brownish  threads  on  rocks  between 
high  and  low  water  marks  in  the  sea.  Many 
species  of  this  order  show  no  alternation  of 
generations  and  hence  produce  monospores  in- 
stead of  tetraspores. 


Fig.  ]1,^  Portion  of  &  plAut  of  'Diana:  Kmiawhat  radocad. 

Flc  II. —  A  plaot  of  CBondna;  lonnwhst  reducod. 

Pig*  13.^  A  miit  of  MicroaplwA  with  iu  bruichad  appQul- 

FM.  14. —  A^mit  ot  Tabei;  •Dmevli&t  r*duc«d. 

Order  32.  Ctyptonemioles.  The  fertilized 
oogone  sends  out  long  threads  which  unite 
with  large  nutritive  cells  in  various  parts  of 
the  flant  and  there  give  rise  to  the  carpospore- 
beanrg  threads.  Asexual  reproduction  by 
tetraspores.  Worthy  of  notice  is  the  genus 
Corallina,  in  which  the  plant  body  is  very 
thoroughly  infiltrated  and  encrusted  with  lime. 
The  plants  are  jointed,  being  flexible  at  the 
joints  which  are  not  encrusted.  The  color  is 
a  delicate  pink 

Order  33.  Ceramiales.  The  fertilized  ot^one 
fuses  nrith  an  adjacent  nutritive  cell  from 
which  then  the  short  sporogenous  threads  arise, 
the  whole  being  mostly  surrounded  with  a  pro- 
tective coat  of  sterile  threads  with  an  opening 
to  permit  the  escape  of  the  carpospores.  Asex- 
ual reproduction  is  by  means  of  tetraspores. 
Some  of  the  plants  of  this  order  are  filamentous, 
such  as  the  very  common  and  beautiful  Cer- 
amium  species,  others  are  more  or  less  leaf- 
like, as  Delesseria. 

Order  34.  Gigarlinales.  The  fertilized 
oogone  fuses  with  an  adjacent  nutritive  cell  as 
in  the  foregoing  order  but  the  filaments  sent 
out  from  the  latter  are  long  and  grow  and 
branch  in  among  tbe  vegetative  tissues  of  the 
plant.  Tetraspores  are  formed.  The  plants  are 
not  filamentous  but  many  cells  thick.  Chondrus 
crispui,  Irish  Moss  (Fig.  12),  forms  branching, 
purple  plants  a  few  inches  high  in  the  waters 
of  the  North  Atlantic.  It  is  used  for  making 
blanc  mange. 

Order  35.  Rhodynttniales.  The  nutritive  cell 
nith  which  the  fertilized  oogone  fuses  is  not 
formed  until  after  fertilization  has  taken  place. 
From  it  grow  out  short  sporogenous  threads. 


Tetraspores  are  present  in  all  species.  Agar- 
agar,  which  is  of  such  great  importance  in 
bacteriological  work,  is  obtained  from  an  East 
Indian  species  of  Gracilaria,  belonging  to  this 
order. 

Phylum  Vn.  Cabpokyceie*.— The  Higher 
Fungi.  Terrestrial,  rarely  aquatic,  filametitous, 
branching  plants  with  frequent  cross  walls,  and 
usually,  at  first,  but  one  nucleus  to  a  cell.  No 
chlorophyll  is  produced  so  that  the  plants  are 
dependent  upon  organic  matter  produced  by 
other  orgamsms.  Large  numbers  are  sapro- 
phytes, i.e.,  they  feed  upon  the  bodies  of  dead 
organisms,  or  on  non-living  organic  matter,  but 
a  vast  number  are  parasites,  some  of  them 
very  destructive,  upon  animals  or  plants.  Asex- 
ual reproduction  is  present  in  almost  all  groups 
and  conusts  usually  of  the  rounding  off  and 
setting  free  of  terminal  cells  (conidia)  of  ordi- 
nary or  spedal  branches.  These  conidia  offer 
a  multiplicity  of  forms  and  colors  and  great 
variety  of  detail  as  to  the  location  on  the 
conidiophores  and  as  to  tbe  shape  and  group- 
ing of  the  latter.  Sexual  reproduction  is  known 
in  all  of  the  larger  groups  and  likewise  shows 
great  variability  as  to  detail.  In  common  to 
all  the  groups  and  to  the  Red  Seaweeds  from 
which  this  phylum  probably  arose  is  the  fact 
that  the  union  of  sexual  cells  or  nuclei  leads  to 
(he  production  of  a  mass  of  threads  of  which 
the  terminal  (or  sttbterminal)  cells  produce  the 
spores  which  develop  into  the  new  plants.  The 
approximately  64,000  plants  of  this  phylum  are 
distributed  among  three  classes. 

Class  15,  Ascomyeetete.  The  Sac  Fungi  arc 
in  many  respects  more  primitive  than  the  other 
classes  of  the  phylum.  Their  distinguishing 
feature  is  the  production  of  the  spores  in  sex- 
ual reproduction  within  terminal  or  sub-termi- 
nal, usually  enlarged  cells,  called  ascL  In  each 
ascus  the  number  of  spores  produced  is  most 
often  eight,  although  in  some  cases  the  number 
i;:  higher  or  lower.  By  bursting  of  the  ascus, 
the  cells  are  ejected  with  more  or  less  violence 
and  on  germination  rive  rise  to  the  new  plants. 
In  some  of  the  families  of  this  class  that  show 
the  most  points  in  common  with  the  Red  Sea- 
weeds sexual  reproduction  results  from  the 
'  .     .■>  .     .(j(,[.jig  sperm  with 


consequence  of  this  union  there  arise  from 
the  oogone  numerous  threads,  corresponding  to 
those  producing  the  carpospores,  the  subtermi- 
nal  cells  of  which  become  the  asci.  In  more 
plants  of  this  class  separate  sperms  are  not 
produced  but  the  antherid  comes  into  <Krect 
union  with  the  oogone  or  its  extension,  the  asd 
developing,  however,  in  the  same  manner.  In 
some  cases  even  the  antherids  seem  to  have  dis- 
appeared, and  the  two  sexual  nuclei  which  unite 
both  originate  within  the  oogone.  In  a  few 
veTy_  much  simplified  forms  the  oogone  is  also 
lacking  and  asci  arise  from  vegetative  cells,  the 
two  nuclei  that  develop  within  the  ascus  fusing 
before  the  spores  begin  to  be  formed.  Through- 
out most  of  the  group  the  a scus-p reducing 
threads  are  associated  with  sterile  threads  so 
as  to  form  a  small  or  large  fruit  which  may  be 
solid  (Fig  14)  or  hollow,  with  or  without  (Fig. 
13)  a  definite  opening,  or  may  open  out  as  a 
cup  or  saucer-shaped  structure  (Fig.  16).  In 
the  simplified  forms  the  asci  may  be  naked  aad 
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scattered     The    class    contains    about    29,000 
species  in  perhaps  15  orders. 

Order  36i  LaboHlbeniales.  Beetle  Funci. 
These  are  minute  fungi  of  but  few  cells  each, 
parasitic  in  the  chilinous  wall  of  the  body  or 
a^ppendages  of  beetles  and  other  insects,  par- 
ticularly those  of  damp  places.    The  oogone  is 


From  the  cell  below  the  oogone  an  envelope 
produced  before  fertilization,  that  completely 
invests  it  as  a  protective  coat.  The  fertilized 
oogone  gives  rise  to  a  considerable  number  of 
four,  rarely  eight-spored  asci.  Over  SO  genera 
and  more  than  600  species  have  been  recognized 
from  all  parts  of  the  world 

Order  37,  Lecanorales.  Disc.  Lichens.  Fungi 
parasitic  upon  lower  green  and  blue  algx, 
usually  forming  characteristic,  variously  colored, 
flat  or  erect,  leaf-like  or  leafy  stemmed  struc- 
tures growing  on  the  ground,  on  rocks,  on 
trunks  uf  trees,  eta  Sexual  reproduction  by 
the  union  of  a  minute,  non-motile  sperm  with 
the  many  celled  trichogyne  thai  grows  out  from 
the  oogone.  The  resulting  threads  that  grow 
out  from  the  oogone  bear  their  asci  in  a  saucer 
or  cup-shaped  structure  (apotbecium).  Several 
thousand  species  distributed  among  nearly  30 
families.  Among  them  are  the  Reindeer  Moss 
(Cladonia),  which  is  the  most  important  food 
for  the  reindeer.  Old  Man's  Beard  (Usnea) 
which  hangs  in  long  streamers  from  the 
branches  of  trees,  etc. 

Order  38.  Penizalts.  Cup  Fungi.  In  this 
group  the  plants  are  parasites  upon  other  plants 
than  lower  algte  or  saprophytes.  The  asci  are 
produced  as  in  the  preceding  order  in  cup  or 
saucer-shaped  apothecia.  In  most  forms,  the 
details  of  sexual  reproduction  are  unknown. 
In  a  few  foims  the  oogone  possesses  a  long  or 
short  trichogyne  which  grows  over  lo  an 
antherid  with  which  its  tip  fuses.  Antherids 
are  sometimes  lacking.  Plant  consisting  of 
slender,  branched,  septate  threads,  usually  in- 
conspicuous  but  apotneda  often  showy  (Fig. 
16)  varying  in  size  from  under  a  millimeter  to 
15  to  20  centimeters  in  diameter.  About  10 
families.  The  genus  Sderotinia  contains  several 
very  destructive  plant  parasites. 

Order  39.  Helvellales.  Related  to  the  fore- 
goinc,  but  the  apothecia  more  or  less  everted 
and  Irequently  stalked.  The  Sponge  Mushroom 
(Morchella)  is  a  very  delicious  mushroom 
found  in  the  woods  in  the  spring.  Three 
families. 

Order  40.  Caliciaks,  and  Order  41,  Pkaci- 
dialei,  are  related  to  the  first  two  orders.  The 
former  consist  mostly  of  lichens  (i.e.,  fungi 
parasitis  upon  lower  algge). 

Order  42.  Tubemles.  Truffles.  Plants  sub- 
terranean, both  as  to  vegetative  and  repro- 
ductive parts.  The  latter  are  up  to  an  inch  or 
two  in  diameter,  more  or  less  spherical,  and 
apparently  to  be  looked  upon  as  an  apothecium 
that  is  highly  contorted,  with  but  a  very  small 
opening.  The  common  truffle  (Tuber,  Fig;  14) 
is  found  in  oak  forests  in  Europe,  Some 
species  occur  in  America. 

Order  43.  Exoascales.  Fungi  saprophytic 
or  parasitic  upon  higher  plants,  with  abuniiant 
or  scanty,  branching  plant  body  upon  which  is 
produced  a  single  layer  of  closely  placed  asci, 
forming  a  sort  of  simplified  apothecium.   Sexual 


reproduction  unknown  beyond  the  union  of  two 
nuclei  in  the  very  young  asci.  Two  families  of 
about  60  or  more  species.  Species  of  the  genus 
Exoascus  cause  several  serious  diseases,  e.g.,  the 
destructive  Leaf  Curl  of  the  peach  and  vntches' 
broom  of  cherry,  etc 

Order  44.  HysiervUes.  SUt  Fungi.  Wood 
and  leaf-inhabiting  fungi,  as  well  as  "lichens.' 
The  apothecium  is  very  much  elongated  so  that 
its  opening  forms  a  shL  Among  the  "Uchens* 
is  Rocella  from  which  the  pigment  litmus  is 
obtained.  The  genus  HysteroRraohium  (Fig. 
15)  is  common  on  twigs  of  ash  and  other  trees. 
Perhaps  seven  families. 


Fig.  is. —  A  dsid  itick  with  black  fmits  of  HrtlcnigrapttiuTn : 

■lightly  reduced. 
Pig.  It.— Several  truiti  ol  Penu;  »lightlT  rodnoed. 
Pig.  17.— Pulof  agrualeaf  withiRust  (Puccma)upanit: 

■lightlv  reducod. 
Pig.  is.— Head  of  wheat  affected  with  a  Soiut  (Uttilago); 

aomewhat  reduced. 
Pic  19. — A.vertide  aectioa  through  the  fruit  of  PhrDos. 


Order  45.  Pyrenulaies.  Closed  Lichens. 
Parasitic  on  lower  aiga;.  Asd  produced  in  a 
more  or  less  spherical  hollow  body  (petithe- 
dum)  with  a  small  apical  opening.  Twelve  or 
so  families  of  usually  small  lichens. 

Order  46.  SphiBriaies.  Black  Fungi.  Sapro- 
phytes or  parasites,  but  not  parasitic  on  algae 
Ci.e.,  not  "lichens").  Closely  related  to  the  fore- 
going order,  possibly  to  be  united  with  it, 
Asd  produced  in  more  or  less  spherical  hollow 
bodies  (perithecia)  with  small  apical  openings 
(ostioles).  Peritheda  black  and  rather  brittle; 
separate,  or  crowded  together,  or  united  by  a 
special  fungal  mass  (strotaa).  Sexual  repro- 
duction studied  only  in  a  few  forms.  Oogopes 
provided  with  trichogyne  in  some  genera,  with- 
out it  in  others;  separate,  non-motile  sperms 
apparently  produced  in  some  forms,  the  oogone 
and  antherid  uniting  directly  in  others.  More 
than  6,000  species  in  18  or  more  families.  The 
species  of  this  group  are  largely  found  on  wood 
or  on  living  or  dead  herbaceous  stems  or 
leaves.  Many  of  the  more  important  plant  dis- 
due  to  their  activities ;  e.  g.,  Black  rot 


due  to  Guignardia,  Scab  of  apple  and 
■    ■        ""  cies   c  "■  ' 

any    i 
caused    by    Glome rella,    and    Ches 


■   caused   bV   different   species   of   Venturia, 


other   plants 

_,     _      .     _  ..  :slnut    Blight 

caused  by  Endothia. 

Order  47.  Dolhideales,  This  order  is  dose^y 
related  to  the  foregoing  one  from  which  it 
dlEFers  in  that  the  asci  are  borne  within  cavities 
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in  a  stroma  without  a  special  peritbedal  wall 
of  their  own.  The  nearly  800  species,  repre- 
ieatiag  140  geneta  and  four  families,  are  found 
in  most  parts  of  the  world  but  are  especially 
abundant  in  the  Tropics.  Thev  are,  practically 
without  exception,  parasites  in  herbaceous  Steins 
and  in  leaves.  The  Elm  Leaf  spot  which  causes 
the  premature  falling  of  elm  leaves  in  Europe 
is  caused  by  a  spedes  of  Systremma.  More 
diao  300  species  of  Phyllachora  are  known, 
among  them  the  common  Pkyltachora  graminis 

Order  48.  Hy^ocreales.  The  several  hun- 
dred species  of  this  order  show  great  similarity 
to  the  two  foregoing  orders,  differing  principally 
b  the  rather  bnght  color  and  fleshy  or  leaftoery 
consistency  of  the  perithecium  or  stroma.  Many 
are  saprophytes  but  a  number  of  dangerous 
parasites  occur  on  plants,  e.g.,  Nectria,  causing 
cankers  on  limbs  of  apple;  SpermiEdia  (Clavi- 
ceps)  causing  Ergot  oi  rye  and  other  grasses. 
Order  49.  PerispariaUi.  Mildews.  Super- 
ficial fungi,  mostly  parasitic  Asci  arising  frosi 
the  base  in  small  closed  peritheda,  folTowinD 
direct  union  of  antberid  with  oogone  which 
possesses  no  trichogyne.  Two,  possibly  three, 
famiUes  of  which  one  (Erytifiiuuta)  contains 
many  important  plant  parasites,  e.g.,  Micro- 
spbxia  (Fig.  U)  the  cause  of  the  Powdery  Mil-- 
dew  of  lilac;  SphKrotheca,  which,  when  intro- 
duced from  America  into  Europe,  proved  so 
destructive  to  the  gooseberry;  Uncinula,  which 
had  a  similar  history  with  regard  to  the  Euro- 
pean grape. 

Order  50.  Asperqiiiale-i.  Molds.  The  maiQ^ 
hundred  fungi  making  up  this  order  are  very 
largely  saprophytes  although  a  number  are 
parasites  of  economic  value.  None  are  parasitic 
on  algie.  They  are  mostly  well  provided  with 
means  for  asexual  reproduction,  sometimes  the 
sexual  type  being  produced  oniy  rarely.  The 
asd  are  produced  within  more  or  less  spherical, 
closed,  solid  bodies,  being  scattered  through 
the  mass  of  the  tissue  (not  basal  in  a  cavity  as 
in  the  Perisporiales).  In  a  number  of  cases 
the  union  of  antberid  with  the  oogone  has  been 
observed.  The  fruits  are  mostly  minute  but  in 
two  families  are  large  and  subterranean.  The 
common  Blue  Mold  (Penicillmm)  is  found  in 
damp  climates  as  a  destrucdve  mold  on  shoes 
and  other  leather  goods;  other  species  are  es- 
sendai  to  the  production  of  Roquefort  cheese; 
some  are  parasitic  within  the  ear  of  man. 
ThielavJa  causes  a  serious  root  disease  of 
tobacco  and  other  plants. 

Order  51.  SaecharomyeetaUs.  These  plants 
show  the  greatest  degree  of  simplification  in 
this  phylum,  The  plant  body  may  consist  of 
elongated  branching  threads,  or,  in  many  cases, 
the  ceils  may  separate  soon  after  cell  division 
so  that  one-celled  forms  result.  Even  the 
filamentous  forms  resolve  themselves  into  the 
other  type  under  special  external  conditions. 
The  asci  are  not  formed  within  any  uiecial 
structure  but  arise  on  the  filamentous  forms 
as  scattered  lateral  outgrowths,  either  without, 
or  as  a  result  of.  the  union  of  almost  similar 
antherid  and  oogone.  The  one-celled  forms 
[yeasts)  may  become  converted  directly  into 
asci,  with  or  without  previous  union  of  two 
cells.  The  most  important  family  of  this 
order  b  that  of  the  Yeasts,  of  which  the  genus 
Saccharomyces  is  most  important.     The  com- 


mon  yeasts   have   been   cultivated   from    time 
immemorial  for  the  leavening  of  bread  and  also 
for   the  production  of  alcoholic   beverages. 
Class  16.  TeliosPores.    Brand  Fungi.   Long, 


seriously  injured  by  them.  Asexual  reproduce 
tion  by  various  types  of  non-septate  conidia. 
Sexual  reproduction  consisting  of  the  union  of 
adjacent  cells  to  form  Unudeate  cells.  The 
uniting  cells  may  be  definitely  located  or  the 
imion  may  consist  in  the  division  of  the  nucleus 
of  a  cell  and  the  failure  of  the  cytoplasm  to 
divide.  The  process  may  occur  at  various 
points  of  development,  depending  upon  the 
form.  The  binudeate  cells  by  division  give  rise 
to  filaments  of  similar  ceils.  Eventually  thick- 
wall  bd  binudeate  spares  {teluisporei)  are 
formed  in  various  ways,  the  two  nudd  fusing 
when  the  spore  is  still  young.  After  a  short 
or  long  resting  period,  or  immediately,  in  some 
cases,  this  tehos^re  gives  rise  to  a  short  fila- 
ment ipromyceUum)  upon  which  are  produced 
four  (sometimes  more)  uninucleate  spores 
itporidio)  which  serve  to  infect  the  new  host 
plant.  Over  4,000  spedee  divided  among  two 
orders. 

Order  52.  Uredinales.  Rusts.  The  fungi 
composing  this  order  are  among  the  worst  plant 
parasites  of  cultivated  crops,  as  well  as  of  in- 
numerable wild  plants.  Typicallj^,  there  are  five 
spore  forms:  (1)  teliospores^  giving  rise  to  a 
four'Celled  promycelium  bearing  on  each  cell  a 

(2)  sporiditun.  This  produces  a  fungal  growth 
within  a  suitable  host  plant  which  produces  the 

(3)  pycniospores,  which  appear  to  be  func- 
tionless  sperms,  and  the  (4)  jcdospores.  There 
is  a  sexual  union  of  adjacent  threads  before  this 
process  so  that  these  spores  are  binudeate. 
They  give  rise,  in  the  proper  host  plant,  to  a 
septate  branched  thread  with  binudeate  cells. 
From  this  arise  the  (5)  urediniospores,  also 
binudeate,  and  later  the  (1)  tehospores.  The 
urediniospores  produce  a  growth  exactly  like 
that  from  the  aciospores.  They  are  properly 
called  repeating  spores  because  they  do  not  intro- 
duce a  different  generation.  Complications  are 
verj  numerous,  m  that  many  rusts  have  this 
latter  stage  on  one  kind  of  host  plant  and  the 
stage  that  produces  the  pycniospores  and 
xciospores  on  another  host.  Again,  some 
rusts  have  no  urediniospores  and  in  still 
others  the  xciospores  also  are  not  produced. 
The  teliospores  vary  greatly  in  appearance. 
Among  the  better  known  rusts  are  the  Black 
Rust  of  small  grains,  which  has  its  pycnial- 
Eecial  stage  upon  the  common  and  purple  bar- 
berry, and  its  other  stages  on  the  small  grains 
and  various  other  grasses  (Fig.  17)  ;  White  Pine 
Blister  rust  with  its  destructive  pycnial-xcial 
stage  on  the  white  pine  and  the  other  stage  on 
currants  and  gooseberries;  Apple  rust,  with  its 
destructive  pycnial-xdal  sta^e  on  apple  and 
the  telial  (there  is  no  uredinial  stage)  stage  on 
red  cedar.  Probably  3,000  or  more  species  in 
three  or  four  families. 

Order  53.  Usiitagitialcs.  The  Smuts.  These 
are  also  widespread  as  destructive  parasites  of 
cultivated  and  wild  plants.  The  teliosiwres 
are  usually  produced  as  a  powdery  mass,  within 
die  tissues  of  the  host  plant,  often  totally  de- 
stroying portions  of  the  plant  and  thus  being 
set  free  as  a  dark-colored  dust.    There  is  not 
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the  complicated  life  history  that  the  previous 
order  possesses.  The  promyceliuin  from  the 
teliospores  produces  sporidia  which  may  infect 
the  host  at  once  or  which  may  give  nse  to  a 
saprophytic  growth  on  decaying  organic  mat- 


plants.  The  young  teliospores  are  binucleate, 
as  are  the  cells  from  which  they  arise,  but  there 
is  no  strict  alternation  of  generations  with  uni- 
nucleate and  binticleate  cells  as  in  the  Rusts. 
The  1,000  or  more  species  are  divided  into  two 
families.  Among  the  more  destructive  parasites 
are  the  L^ose  Smut  of  wheat  (Fig.  18)  and 
the  smuts  of  oats  and  com,  caused  by  species 
of  Ustilago,  Stinking  Smut  of  wheat  caused 
by  Tilletia  and  several  others  on  rye,  barley, 
sorghum,  etc 

Class  17.  Basidiotnycetea.  In  this  vast  class 
of  about  14,000  species  and  perhaps  nine  orders, 
sexual  reproduction  has  readied  almost  its 
lowest  ebb.  There  seems  to  be  no  definite  union 
of  antherid  and  oogone  at  any  definite  point 
E^  the  failure  to  produce  a  cross  wall,  a  di- 
viding cell  becomes  binucleate  and  thus  initiates 
a  series  of  binucleate  cells.  Eventually  the 
terminal  cells  of  such  threads  enlarge,  the  nuclei 
fuse  and  a  basidium  results.  Prom  this  bud 
out  four  [in  some  cases  more  or  less)  basidio- 
spores,  which  start  the  new  plants.  The  basidia 
are  produced  on  surfaces  either  within  a  closed 
fruit  or  exposed  to  the  air;  in  the  former  case 
the  fruit  opens  in  some  way  (sometimes  only 
1^  decaying)  to  permit  the  spores  to  escape, 
in  the  latter  they  are  set  free  directly  into  the 
air.  The  fruits  are  mostly  of  good  size,  from 
a  few  millimeters  up  to  a  foot  or  more  in 
diameter. 

Order  54.  Hymmogastrales,  and  Order  SS, 
SclerodermaiaUs,  consist  of  fungi  growing  in 
the  5ul  and  producing  their  moderate-sized 
friiits  below  the  surface,  althou^  they  may 
emerge  at  maturity.  The  basidia  are  produced 
within   the   fruits.     Unimportant   groups. 

Order  56.  Lycoperdalet.  Puff  Balls.  The 
large,  fleshy  fruits  of  this  order  are  often  sub- 
terranean at  first  They  are  fleshy  to  begin 
with  and  edible.  After  the  spores  have  been 
produced  in  the  small,  sinuate  cavities,  the 
tissues  all  disintegrate,  leaving  the  dry  dark- 
colored  spores  in  a  large  central  cavity,  usually 
with  an  apical  pore.  On  logs  and  on  the  ground 
are  found  numerous  species  of  Lycoperdon 
(Fig.  22),  the  Giant  Puff  Ball  (Calvatia), 
found  on  lawns  and  meadows,  sometimes 
reaches  a  diameter  of  18  inches  or  more.  The 
little  Earth  Stars  (Geasler)  also  belong  here, 
being  puff  balls  whose  outer  coat  splits  down 


1    Out    Entit  of  C1<B0- 
—  Stmral  ■pore.baiHnii  thrndB  cfRAmDlarta;  modi 
k  PuH  Bill  (LxcoDcrdon) ;  maenlut 


longitudinally,    turning  out   so  as  to  form  i 


whose  dainty  little  cup  or  beaker-shaped  fruits, 
containing  a  number  of  egg-like  bodies,  are 
found  on  the  ground  or  old  sticks,  are  few 
in  number  as  to  species,  hut  widespread  as 
to  distribution. 

Order  5&  Phallales.  Stink  Horn  Fungi. 
The  frnits  of  the  usually  terrestrial  fungi  of 
this  order  are  fleshy  and  produce  their  spores 
internally  as  in  the  foregoing  orders.  Their 
escape  is  furthered  by  the  rupture  of  the  fruit 
and  the  deliquescence  of  the  sporogenous  tissue 
into  a  fotil-smelling  slime  which  attracts  the 
carrion-loving  flies  which  serve  to  distribute 
the  spores.  The  common  Stinldiom  (Phallus) 
is  found  the  world  over. 

Order  59.  Agaricalet.  In  this  order  which 
contains  most  of  the  commoner  fungi  of  this 
class,  the  fruit  is  from  medium  size  to  largie. 
The  basidiospores  are  produced  on  basidia 
which  line  surfaces  exposed  to  the  outer  air 
so  that  as  the  spores  fall  they  are  carried  off 
by  the  wind  and  do  not  have  to  await  some 
process  bj;  which  an  opening  is  made,  as  in 
the  foregmng  orders.  The  order  has  about  five 
families,  all  of  them  world-wide  in  their  dis- 
tribution. IBest  known  are  the  toadstools,  in 
which  Ae  ba^dium  layer  occupies  the  surfaces 
of  the  radiating  gills.  These  umbrella-shaped 
fruits  (Fig.  23)  are  familiar  to  everyone.    Of 


Pic.  U.— A  fniit  ol  ■  ToadMoal  C  ...  -    _ 

Pio,  14,—  A  pbnt  ot  B  StoDMrart  (CbuB);  CDondenUy  n 
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the  6,000  or  more  species  of  toadstools  a  few 
are  deadly  poisonous,  more  are  mildly  so,  and 
the  vast  majority  are  harmless.  One  species 
(^Agaricui  campestris')  is  cultivated  the  world 
over  in  temperate  climates.  Numerous  other 
species  are  collected  regularly  as  they  appear 
in  the  wild  state.  Most  toadstools  grow  on 
decaying  vegetable  matter  in  the  soil,  but  some 
are  wood  destroyers;  a  few  even  attacking 
livinff  trees.  The  Pore  fungi,  on  tnc  other 
handT  are  mostly  wood  inhabitants,  causing 
the  decay  of  the  heart  wood  in  some  cases; 
of  the  sap  wood  in  others  or  ot  both.  They 
may  attadc  only  dead  trees  or  may  grow  only 
on  living  trees.  They  contain  some  of  our  most 
dangerous  timber  destroyers.  Mostly  their 
fruits  are  bracket  or  hoof-shaped,  growing  out 
from  the  side  of  the  tree  or  timber,  within 
which  the  richly  branched,  septate  threads  of 
the  fungus  are  spreading.  On  the  under  side 
of  this  fruit  are  minute  pores  which,  like  the 
^ns    of    the    toadstools,    are    lined   with    th« 
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bwidia.  Amone  the  more  widely  distributed 
fDogi  of  this  family  are  various  species  of 
Fomes  and  Polyporus.  In  another  laniily  of 
the  order,  the  baaidiA  line  teeth  or  prickles 
that  hang  from  the  under  side  of  the  fruit 
(Hydntim)  while  in  still  odier  families  the 
smooth  surface  of  the  fruit  bears  the  layer  of 
basidia  (Cortidum).  Most  of  the  members  of 
these  latter  families  are  also  wood  destroyers. 
but  few  are  found  on  aOy  -but  already  deca^ng; 
logs,  sticks,  etc.  One  species  of  Corticium, 
however,  is  a  destructive  root  parasite  of  po- 
tato, beet  and  many  other  cultivated  crops. 

Order  60.  Exobasidiales.  The  baudia  in 
this  order  are  like  those  of  the  preceding  one, 
club-shaped,  with  the  four  basidioaporeB  arising 
from  the  roimded  top.  The  fungus  itself  grows 
inside  the  herbaceous  portions  of  living  plants, 
breaking  ttiroudt  the  ^dennia  to  form  a 
single  layer  of  nasidia  txa  the  otttnde.  There 
is  no  dbdnct  fmit,  other  than  this  layer  of 
baiidia.  The  genus  ExobaMdiuni  contains  a 
hanaful  parasite  of  the  cranberry. 

Order  61.  Trtmtllales.  JeUy  Fungi.  These 
are  mostly  wood  or  ground  inhabitants.  The 
fruits  are  of  moderate  slic  and  cushion-like 
or  lobed  in  various  ways.  When  wet,  they  are 
soft  and  ielhr-like;  when  dry,  very  inconspic- 
uous, dark,  hard  masses,  of  greattv  reduced 
size.  The  basidia  are  split  down  lengthwise 
into  four  cells,  each  bcanng  on  a  long  stalk  a 
single  basidiospore. 

Order  62.  Aiirtcttlarialts.  Ear  Fui^.  These 
resemble  the  foregoing  order  greatly  in  gen- 
eral hatnt,  gelatinous  nature  of  the  fmit,  etc 
The  essential  difference  is  that  the  basidia  are 
elongated  and  divided  transversely  into  four 
cells,  from  each  of  which  a  stalk  arises,  bear- 
ing a  single  bisidiosporc.  The  common  Jew's 
Ear  (Auncularia)  is  very  common  as  a  brown, 
ear-shaped  fungus  on  branches  of  trees. 

The  Imperfect  Fungi  constitute  a  grotip  of 
fungi  containmg  neary  17,000  species.  They 
form  in  reality  only  an  artificial  group  of 
heterogeneous  species.  Their  sexual  reproduc- 
tion is  unknown  and  they  are  grouped  ac- 
cordingly only  by  their  modes  of  conidium 
formation  or  where  no  kinds  of  reproductive 
spores  are  known  by  their  veeetative  structures. 
As  they  are  studied  carefully,  tnany  of  them 
are  being  found  to  be  merely  conidial  or 
vegetative  stages  of  fungi  that  belong  to  the 
class  Ascomycetcfe  or  less  often  to  the  Basidio- 
mycetese.  It  is  possible  that  some  of  them  are 
fungi  that  have  utterly  lost  their  sexual  re- 
production and  reproduce  now  only  asexually. 
In  such  a  case,  their  exact  kinship  cannot  be 
determined  and  they  will  have  to  remain  in  this 
group  of  Imperfect  Fungi.  For  the  sake  of 
convenience,  the  fungi  in  this  group  are,  so 
far  as  they  reproduce  by  spores,  distributed 
among  three  orders. 

Order  63.  Spharopsidales.  The  conidia  are 
produced  within  more  or  less  rounded  protect- 
ive bodies  (pycnidiaj  usually  with  an  o{ien- 
ing  for  the  spores  to  escape.  These  fungi  in- 
clude some  troublesome  parasites  of  plants,  £«. 
—  Phyllosticta  (Fig.  19)  which  causes  leaf  spots 
on  various  plants,  Septoria,  the  cause  of  Leaf 
Spot  of  Tomato,  etc. 

Order  64.  Melanconialet.  The  conidia  in 
this  group  are  produced  on  rather  short  threads 
that  are  closely  crowded  side  by  side,  usually 


underneath  the  epidermis  of  the  host  plaoL 
They  accumulate  in  such  numbers  as  to  burst 
the  epidermis  and  allow  them  to  exude  a  sticky 
mass.  Here  we  have  numerous  spedes  of 
GkxKosporium  (Fig.  2D). 

Order  65.  Moniliales.  Molds.  The  spores 
in  this  group  occur  neither  in  rounded  bodies 
(pycnidia)  nor  in  padced  threads  under  the 
epidermis  (acervuli)  but  on  more  or  less  sepa- 
rate threads  which  emerge  from  the  object  on 
which  the  mold  is  growing  in  various  ways. 
In  Rsmulai^a  (Fig.  21)  and  Cercospora  we 
have  numerous  parasites  of  leaves,  the  elon- 
gtted  conidia  arising  from  short  or  elongated 
tfareuls  that  emerge  from  the  stomata  of  the 
host  epidermis.  Botrytis  causes  many  disease*. 
as  on  cHiion,  peony,  hly,  etc.  Many  species  of 
Fnsarium  attack  the  potato. 


contrast  to  the  filamentous  structures  generally 
found  in  the  preceding  phyla,  being  composed 
of  many  layers  of  cells,  which  are  aggrented 
into  flat  bodies  (thalU)  or  leafy  stems.  They 
are  hrpically  terrestrial,  although  in  the  lowest 
family  some  spedes  are  still  aquatic,  while 
others  have  come  out  a  little  distance  from 
the  water  upon  the  wet  earth.  All  of  the 
spedes  are  chlorophyll-bearing  and  none  are 
other  parasitic  or  saprophytic.  Their  rqiro- 
ductioa  is  mostly  sexual.  The  egg  cell  is  in- 
vested from  the  first  with  a  long-necked  en- 
velope, the  archegone,  which  opens  at  the  apex 
to  permit  fertihiation.  The  antherids  are  com- 
pound, consisting  of  many  small,  cubical  cells 
(each  an  antherid  proper  and  prtxludng  a 
single  sperm)  surrounded  by  an  enclosing  layer 
of  larger  cells.  The  sperms  are  spirally  curved 
and  provided  with  two  long  flagella.  After 
fertilization  (whidi  must  take  place  in  water, 
as  in  a  rain  drop)  the  egg  divides  repeatedly 
and  gives  rise  to  a  globular  or  elongated  cellu- 
lar structure,  some  of  whose  interior  cells 
ultimately  divide  internally  into  four  spore* 
each.  The  spores  on  escaping  germinate  and 
eventually  give  rise  to  new  j^anis.  The  asexual 
reproduction,  which  is  lacking  in  some  species, 
is  as  follows:  Upon  some  part  of  the  plant, 
single  cells  (brood  cells)  or  masses  of  cells 
(brood  masses),  grow  on  the  ends  of  short 
hairs,  and,  falling  oB,  grow  directly  into  new 
plants.     Tliere  are  two  classes. 

Qass  18.  Hepatic^.  Liverworts.  These  are 
mostly  supine,  flat  plants,  attached  to  the 
ground  hy  root  hairs  for  nearly  their  whole 
length.  By  the  deeper  and  denwr  lobing  of 
the  margins  of  the  thallus  we  nnd  all  grada- 
tions up  to  a  leafy  stem,  with  the  leaf  planes 
parallel  to  the  stem  axis.  Such  leafy  Stems  are 
as  distinctly  two-sided  (dorsi ventral)  as  the 
undifferentiated  thalU  from  which  they  are 
derived.  There  are  about  4,000  species  of 
liverworts,  which  may  be  arranged  in  three  or 
four  orders, 

Orda  (6.  MarchmtiiUei.    (Fig.  25).    In  this 
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eiacea),  includes  smEill,  radiate,  thalTose  plants, 
half  an  inch  or  so  in  diameter,  floatiRK  on  the 
water  or  growing  on  the  wet  earth.  The 
antherids  and  archegones  are  sunken  in  the 
upper  surface  of  the  plant  body.  The  fruits 
are  spherical,  stalkless  aud  indehiscent  and  re~ 
main  enclosed  in  the  archegonial  wail.  Ex~ 
cepl  for  the  outer  layer  of  cells  the  whole 
fruit  consists  of  spores.  Riccia  and  Ricciocar- 
pus  are  common.  The  Great  Liverworts 
(Marckanliacecr)  are  larger  and  dichotomous- 
Epreading  upon  the  ground.  The  thallus  is 
nbbed  in  its  longitudinal  axis.  The  fruit,  which 
is  sfaort-stalked,  breaks  open  more  or  less  ir- 
regularly at  its  apex  and  sets  free  the  spores 
which  are  intermingled  with  elongated,  sterile 
cells,  the  elaters.  The  archegones  and  fre- 
quently also  the  antherids  are  often  produced 
on  stalked  portions  of  the  thallu^  the  recep- 
tacles, as  in  Marchantia  and  Grimaldia  (Fig. 
25). 

Order  67.  Anthocerotalei.  Homed  Liver- 
worts. These  are  thin,  flat,  thallose  plants  hav- 
ing their  antherids  and  archegones  embedded 
in  the  upper  surface.  After  fertilization,  the 
egg  develops  into  an  elongated,  somewhat  club- 
shaped  stalk,  contaitiing;  a  large  amount  of 
assimilating  tissues  and  a  central  ''columella,* 
the  spores,  intermingled  with  elaters  being 
formed  in  the  rather  limited  space  between. 
TliLS  fruit  may  continue  to  grow  at  the  base 
after  the  spores  are  ripe  at  the  tip  where  it 
splits  lengthwise  into  two  valves  to  set  the 
spores  free.     In  this  family,  particularly  in  the 

fenus  Anthoceros  (Fig.  26),  the  fruit  (hence- 
orward  called  sporophyte  in  the  higher  groups) 
is  only  panially  dependent  upon  the  thallo.ie 
parent  plant,  obtaining  water  and  mineral  mat- 
ters from  it  but  manufacturing  for  itself  most 
of  the  organic  foods  it  requires  for  the  nourish- 
ment of  the  spores. 

Order  68.  JungermanniaUs.  The  Scale 
Mosses  (Fig.  27)  are  leafy  stemmed  (or  their 


siemmed,  terrestrial,  rarely  aquatic  plants, 
usually  erect  and  attached  to  the  ground  hy 
root  hairs  on  the  lower  part  of  the  stem. 
The  leaf  planes  are  approximately  at  right 
angles  to  the  stem  axis  and  the  leaves  are 
usually  in  many  rows,  alternate  and  crowded, 
only  rarely  in  two  rows.  The  antherids  and 
archegones  are  at  the  summit  of  the  stem, 
sometimes  together,  oftener  on  separate  shoots 
or  plants;  or  at  the  ends  of  short  lateral  shoots. 
The  friiit  (sporophyte)  resulting  from  the 
growth  of  the  fertilized  egg  may  develop  a  long 
stalk  (as  in  most  mosses)  or  be  short  stalked 
or  almost  stalkless.  In  the  latter  cases,  how- 
ever, the  parent  stem  may  grow  out  into  a  stalk 
(pseudopodium)  which  is  not  part  of  the 
sporophyte.  The  main  portion  of  the  sporophyte 
is  enlarged  and  contains  externally  and  inter- 
nally considerable  sterile  tissue  with  an  inter- 
mediate layer  of  sporogenous  tiBSUe.  Uaitly 
this  "capsule*  dehisces  r^ularly,  by  slits  or  by 
the  falling  oS  of  a  Ld.  The  spores  on  germi- 
nating produce  a  mass  of  green  branching  fila- 
ments (protonema)  or  a  flat  thallus,  from 
which  later  the  leafy  stems  bud  off.  There 
arc  over  12,000  species  which  may  be  arranged 
in  three  orders. 

Order  69.  Andreteoles.  The  Black  Mosses 
(Fig.  28)  are  small,  leaf^,  dark  plants,  usually 
growing  on  rocks.  Their  leaves  are  thicldsn 
and  composed  of  imiform  cells.  The  sporo- 
phyte is  raised  on  a  stalk  (pseudopodium)  of 
the  leafy  plant  itself.  It  opens  to  permit  the 
escape  of  the  spores  by  four  or  eight  Ion 
tndinal  slits.  The  protonema  is  thallosi 
single    genus    Andrexa    contains    over    100 

Order   70.   Sphagiuiles.     The  Peat  Mosses 

(Fig.  29)    are   large,   leafy,   pale-green  plants 

growing  in  bogs.    Ineir  leaves  are  thick  and 

composed  of  dissimilar  cells,  s 
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simplest  forms  thallose)  plants  with  their  fruits 
(sporophytes)  split  vertically  into  four  seg- 
ments, setting  free  the  spores  and  elaters.  These 
little  plants  are  frequently  mistaken  for  mosses, 
which  they  resemble  in  external  appearance. 
They  grow  commonly  on  trees,  stones  and 
sometimes  on  the  ground.  The  more  than  I3S 
genera  and  3,600  species  may  be  divided  into 
two  families.  The  genera  Jungermannia  and 
Plagiochila  (Fig.  27)  are  common  in  many 
parts  of  North  America. 

Gass  19.  Mtuci    Mosses.    These  are  leafy- 
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sulked.  It  opens  by  a  circular  lid  (o  permit 
die  escape  of  the  spores.  The  prolonema  is 
diallose.  There  is  but  one  family,  conlaining 
ihe  single  genua  Sphagnum,  with  over  250 
species.  These  are  found  over  nearly  the  whole 
world.  They  are  highly  esteemed  by  (prdeners 
for  packing  plants,  on  account  of  their  power 
of  retaining  moisture  for  a  long  time.  Some 
species  possess  great  value  for  surgical 
dressings. 

Order  71.  Bryaies.  The  True  Mosses  (Figs. 
30  and  31}  are  small  to  large  plants,  exceedingly 
variable  as  to  habitat;  they  are  found  on  trees, 
on  the  ground,  on  rocks  and  a  few  species  in 
water.  Some  form  large  cushions  a  foot  or 
more  in  diameter  and  several  inches  thick, 
while  others  are  scattered  and  but  a  few  milli- 
meters in  height.  The  leaf  cells  are  all  more  or 
less  similar  and  chlorophyll -containing.  With 
a  very  few  exceptions  the  sporophyte  is  long" 
stalked  and  the  capsule  is  usually  dehiscent  by 
a  circular  lid.  In  the  family  Pkascocca  the 
capsules  of  the  minute  plants  are  short-stalked 
and  indehiscent;  but  in  the  remaining  families 
of  the  order  the  capsule  develops  a  lid  which 
on  falling  oif  reveals  an  opening  usually  pro- 
vided witn  a  fringe  of  teeth  in  one  or  two  rows. 
These  may  number  4,  8,  16,  32  or  64  and  con- 
stitute the  "peristome."  Theprotonema  is  typi- 
cally filamentous.  The  12,000  or  more  species 
are  divided  among  nearly  60  families.  Amon^ 
the  commoner  mosses  are  Phascum,  Orthotn- 
chum,  Funaria,  Bryum  (Fig.  31),  Mnium,  Poly- 
trichum,  with  sporuphytes  terminal  to  the  mam 
stem,  and  Fontinalis  (an  aquatic  form).  Neck- 
era,  Leskea,  Gimacium  and  Hypnum,  with 
sporophytes  arising  from  short  lateral  shoots, 

Phynun  IX.  FTraiDOPHTTA. —  Ferns.  The 
plants  of  this  phylum  present  a  distinct  alterna- 
tion of  two  generations,  gametophyte  and 
sporophyte,  respectively.  The  gametophyte  is  a 
small  thai  lose  plant  resembling  the  simpler 
liverworts  and  bears  antherids  and  archegones 
of  the  same  plan  as  in  those  plants.  The  sperms 
are  spiral  and  multicitiatc.  The  fertilized  e^ 
develops  into  a  multicellular  structure  which  is 
at  first  enclosed  within  and  dependent  upon  the 
gametojAyte,  but  which  soon  develops  roots, 
Stem  and  leaves  of  its  own  and  attains  complete 
independence  of  the  parent  gametophyte.  This 
sporophyte  has  true  vascular  bundles.  It  does 
not  develop  its  spores  until  it  has  reached  a 
comparatively  large  size.  The  leaves  arc 
mostly  large  and  broad,  and  are  clustered  near 
the  apex  or  scattered  along  the  stem,  but  never 
in  whorls.  The  stem  is  solid  and  upright  or 
horizontal,  in  most  forms  subterranean.  In 
contrast  to  the  Bryophyta  the  sporophyte  is  the 
long-lived  generation  while  the  gametophyte 
persists  only  until  the  former  has  estabhshed 
Itself  independently.  In  .further  contrast  rtie 
sporophytes  of  Pteridophyta  develop  only  a 
relatively  small  part  of  their  cells  into  spores. 
These  are  produced  in  small  "sporangia*  which 
iTiay  originate  within  the  tissues  of  the  plant  or 
as  external  structures,  always  as  parts  of 
leaves.  These  leaves  are  mostly  not  different 
from  the  vegetative  leaves,  altnough  in  some 
species  the  ■sporophylls'  are  much  differen- 
tiated. Asexual  reproduction  occurs  in  a  few 
species  by  the  formation  of  little  bnlblets  on 
the  leaves.  About  3,800  species  are  recognized, 
diltributed  very  unequally  in  two  classes. 

Class  20.    Eiuporangvtta.     This  class  con- 


very  numerously  represented.  Its  chief  dis- 
tinction lies  in  the  development  of  the  sporan- 
gia from  internal  cells  of  the  leaf.  Three  or- 
ders may  be  recognized. 

Order  72.  Ofhioglossaks.  Adder-tongue 
ferns.  TTie  gametophytes  of  this  order  are  sub- 
terranean and  tuberous;  the  sporophyte  pos- 
sesses short,  subterranean  stems  and  usually 
but  one  leaf  at  a  time.  This  is  simple  or  com- 
pound. The  spore-bearing  leaves  ar«  divided 
into  a  spore-N^ring  and  vegetative  ^rt-  The 
chief  genera  of  the  single  family  are  Ophioglos- 
sum  (Fig,  32),  the  adder-tongue  fern,  and 
Botrydiium,  the  grape  fern. 

Order  73.  MaraUialfs.  The  Ringless  Ferns 
have  flat,  green,  liverwort -tike  gametophytes 
and  large-leaved,  thick-stemmed  sporophytes, 
the  leaves  on  some  species  reaching  a  length  of 
10  to  IS  feet.  The  sporangia  are  formed  on  the 
dorsal  side  of  the  leaf,  arising  within  the  leaf 
but  growing  so  as  to  project  prominently.  In 
most  of  the  few  genera  the  crowded  sporangia 
are  imited  into  compound  structures  called 
■synangia.*  All  the  species  are  trowcal.  Ma- 
tattia  (Fig.  33),  Angiopteris  and  Danxa  are 
grown  in  the  larger  conservatories. 

Order  74.  IsoelaUs.  The  Quillworts.  The 
sporo^^tes  of  this  order  are  plants  from  an 
inch  to  a  foot  in  height,  rooted  in  the  mud  in 
or  near  the  water  of  shallow  ponds  and  ditches. 
The  stem  is  very  short  and  sheared  by  the 
broad  bases  of  the  narrow,  painted  leaves.  The 
single  sporangium  is  borne  near  the  base  on 
the  upper  side  of  the  leaf.  Two  kinds  of 
spores  are  produced  in  separate  sporangia; 
megasporcs  and  microspores,  the  former  large 
and  less  numerous,  the  latter  small  and  very 
numerous.  Both  sorts  may  be  produced  on  the 
same  plant,  the  megaspores  on  the  outer  leaves, 
the  microspores  on  die  inner.  The  gameto- 
phytes are  accordingly  of  two  kinds,  each  re- 
tained within  the  spore  wall ;  megagametophyte, 
producing  archegones,  and,  after  fertilization 
of  the  egg,  nourishing  the  embryo  sporophyte 
and  microgametophyte,  reduced  to  but  one 
vegetative  cell  and  one  antherid  producing  four 
multiciliate,  spiral  sperms.  The  single  genus 
Isoetes  (Fig.  34)  contains  about  60  species. 

Class  21.  Lept9spoTa»giat(t.  This  class  is 
distingiBhed  by  the  mode  of  origin  of  the 
sporangia,  which  arise  from  the  superficial  cells 
of  the  leaves,  usually  dorsally,  and  mostly  are 
stalked.  They  are  grouped  into  characteristic 
groups  (sori)  which  usually  have  a  definitepro- 
tective  covering  (indusiura)  when  young.  There 
are  two  orders. 

Order  75.  Polypodiales.  Common  Ferns. 
Spores  of  but  one  kind  are  produced  so   that 


individual.  Sporohytes  with  large,  usually  ci 
pound  leaves,  with  prostrate,  underground  s 
or  with  stem  vertical  and  very  short,  or  even 
tree-like  in  dimensions.  Of  the  el^ht  families 
into  which  the  3,500  or  more  species  are  dis- 
tributed the  very  great  majority  are  found  in 
the  Polypodiacea.  Among  the  genera  common 
in  North  America  are  Potypodium,  Dryopteris, 
Asplenium,  Adiantum,  Pteridium,  Woodsia 
(Fig.  35),  etc 

Order  7&    MorsiiiaUt.     The  Water  Fenu 
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either  root  in  the  tnud  ia  or  near  the  wnier  or 
float  free  on  the  surface.  The  sporophylls  are 
folded  together  to  form  a  closed  'sporocarp" 
in  one  family,  while  in  the  other  the  indusiiim 
ia  indurated  and  completely  encloses  the  sorus. 
The  spores  are  of  two  kinds  as  are  accordingly 
the  gametophytes,  MarsUia  (Fig.  36)  resembles 
a  four-leaved  clover.  It  roots  in  the  mud. 
Salvinia  (Fig.  37)  and  Aiolla  arc  floating  plants 
and  have  no  resemblance  to  the  common  ferns, 
to  which  they  are,  however,  evidently  related. 

Phvlum  X.  Calamophvta. —  The  plants  of 
thii  phylum  that  survive  are  only  about  25  in 
number,  but  these  are  the  remnant  of  a  Urge 
group  of  three  distinct  classes  and  as  many  or- 
ders, that  flourished  in  Paleozoic  times.  The 
g^metophytes  are  known  only  from  the  mod- 
ern representatives  of  the  phylum.  They  are 
flat  and  liverwort-like,  producing  antherid^  and 
archegones  and  multiciliate  sperms,  all  essen- 
tially like  those  of  the  Pteridophyta.  The  spo- 
rophyte  consists  of  cylindrical  stems,  jointed  at 
the  nodes  where  the  leaves  arise  in  whorls.  If 
branched,  as  is  frequoitly  the  case,  the  branches 
arise  in  whorls  also.  The  ancient  plants  were 
both  arboreal  and  herbaceous,  but  the  modem 
survivors  are  all  herbaceous. 

In  some  forms  the  stem  was  solid  but  in 
others  hollow.  The  sporangia  are  borne  on 
modified  leaves  collected  into  a  terminal  cone. 
In  one  class  there  were  two  kinds  of  spores; 
in  the  others  but  one  kind. 

Class  22.  SfhenokyUinea.  The  Wedge- 
leaved  Calamites  were  herbaceous  and  woody 
plants  of  Paleozoic  times  with  soHd,  jointed 
Blems  and  whorls  of  wedge-shaued  leaves.  The 
spores  were  of  only  one  kind  (isosporous). 
Long  since  extinct.    One  order. 

Order  77.  Spktnophyllales.  Characters  of 
the  class. 

Class  23.  Equiseiinex.  Horsetails.  These 
are  herbaceous  plants  extending  from  the 
Paleozoic  to  the  present  era.  The  stems  are 
hollow  and  jointea  and  the  leaves  are  united  at 


their  bases  to  form  a  sheath  at  each  joint,  with 
a  tooth  to  represent  the  reduced  blade  of  each 
leaf.  The  sporophylls  are  shield-shaped  and 
produce  but  one  land  of  spore. 

Order  78.  Equisetales,  This  order  with  but 
one  family  and  one  surviving  genus  (Equise- 
tutn,  Pig.  38)  is  found  in  all  parts  of  the  world 
except  the  cold  re^ons.  Their  Stems  are  greea 
and  in  some  speaes  the  epidermis  is  so  filled 


with  silica  that  ihn  were  formerly  tised  for 
scouring  cutlery,  whence  the  name  "scouring 
rush."     They  are  frequently  known  as  "joint 

rushes.' 
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Class  24.  Calamarineer.  The  Calamites  were 
Paleozoic  plants,  lon^  extinct,  forming  trees 
with  woody  stems  which  were  IfOllow  and  ca- 
pable of  increasing  in  thickness.  In  their  ter- 
minal cones,  most  of  them  produced  two  kinds 
of  spores  (heterosporous),  hence  it  must  be 
that  the  gametophytes  were  also  of  two  kinds. 

Order  79.  Calamariales  is  the  only  order 
recognized,  with  two  families. 

Phylum  XI.  Lepidophyta.— The  Lyco^ods 
are  represented  now  by  about  700  species  of 
herbaceous  plants,  but  in  Paleozaic  and  suc- 
ceeding ages  immense  trees  occurred  whose  re- 
mains form  part  of  the  coal  deposits  in  vari- 
ous parts  of  the  world.  The  sporo^hyies  of 
all  forms  possess  sohd  stems,  sometimes  un- 
branched,  more  often  branched  and  clothed  by 
scale  or  needle-like,  spirally  arranged,  overlap- 
ping leaves.  The  leaves  in  the  modern  forms 
are  green  and  functional.  The  spores  are 
borne  in  sporangia  which  are  produced  singly 
in  the  axil  or  on  the  upper  surface  of  the 
s.  The  latter  are  more  or  less  sim- 
vegetative  leaves  and  grouped  into  a 
terminal  cone.  The  gametophytes  are  known 
for  only  a  part  of  the  iiving  forms  and  for  very 
few  of  the  fossil  ones.  Tne  sperms  are  spiral 
and  possess  two  long  flagella,  resembling  those 
of  the  Bryophyla  instead  of  the  Pteridophyta  or 
Calamophyta.  The  embryo  sporophyte  is  nour- 
ished for  a  considerable  lime  within  the  ^me- 
tophyte  tissues.  Two  classes  may  be  distin- 
guished. 

Oass  25.  Lycopodineee,  Lower  Lycopods. 
These  are  only  known  in  their  modern  forms, 
the  fossil  ancestral  forms  being  entirely  want- 
ing. The  sporophyte s  are  herbaceous,  ever- 
green, mostly  trailing  plants,  sending  up  cone- 
bearing  stems  here  and  there.  The  spores  are 
of  but  one  kind.  The  gametoiriiytes  are  more 
or  less  tuberous  and  sometimes  underground. 
They  bear  antherids  and  archegones  on  the 
same  garnet ophyte. 

Order  80.  Lycopodiates.  One,  or  doubtfully 
two.  families.  The  chief  genus  is  Lycopodium 
(Fig,  39),  of  economic  value  as  a  source  of 
Lycopodium  powder  and  of  the  ''Ground  Pines* 
so  Extensively  used  for  Christmas  e 
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Class  36.  Leptdodendrinea.  The  Higher 
Lycopods  consisted  so  far  as  fossil  records  go 
of  trees  and  of  herbaceous  plants ;  their  mod- 
em representatives  are  entirely  herbaceous. 
They  are  in  general  like  the  foreeoing  class  but 
difFer  in  that  (he  leaves  and  sporophylls  pos- 
sess a  scale-tike  process  on  the  upper  surface, 
the  ligule,  and  the  spores  are  of  two  kinds.    The 


crogamctophyte  there  is  bui  one  vegetative  cell 
and  the  antherid  is  single,  producing  but  few 
sperms.  The  megagametophyte  begins  to  form 
long  before  the  sporangium  reaches  maturity 
and  opens.  In  some  fossil  species  this  devel- 
opment proceeded  so  far  that  oie  archegone  was 
fertilizea  while  the  megagametophyte  was  still 
retained  in  the  sporangiun)  —  the  beginnii^  of 
teed  productioiL 

Order  81.  Selaginellales.  The  Club  Mosses 
are  the  modem  representatives  of  this  once 
very  important  class.  They  are  small,  mostly 
inconspicuous,  moss-like,  evergreen  plants,  re- 
sembling miniature  ground  pines.  The  single 
genus  SelagincUa  (I^g.  40)  contains  about  500 
species,  mostly  tropical,  Init  a  few  occurring 
throui^out  the  United  Slates  and  in  Caiiada. 
A  few  species  are  grown  in  greenhouses. 

Order  82.  Lepidodendrtdei.  Extinct,  Paleo- 
zoic and  Mesozoic  plants;  mostly  trees,  with 
woody  stems,  capable  of  increasing  in  thick- 
ness. Four  or  five  families.  Some  of  these 
plants  formed  very  tall  trees. 

Phylum  XII.  Cycadophyta. —  Althou(^ 
rudimentary  seeds  were  formed,  apparently,  in 
one  or  two  lone  since  extinct  genera  of  the 
Phylum  Lepidophyta,  the  Cycadophyta  were 
the  first  group  in  which  seeds  were  regularly  de- 
veloped. The  gameiophytes  are  of  two  lands, 
rori  esponding  to  the  two  kinds  of  spores.  The 
microspores  arc  wind  cariied.  Even  before 
they  leave  their  microsporangium  they  bepn  to 
develop  into  the  microgametophyte.  This  is  at 
first  contained  within  the  spore  wall  and  con- 
sists of  a  vegetative  portion  of  one  to  several 
cells  and  a  single  antherid.  The  four  mega- 
spores  are  produced  within  a  very  large  mega- 
sporangium  surrounded  by  a  protective  •integu- 
ment" which  grows  up  around  it  from  the  base, 
entirely  enclosing  it  except  for  a  small  apical 
opening,  the  micropyle.  One  megaspore  en- 
larges at  the  expense  of  the  other  spores  and 
then,  within  the  megasporangium,  produces  a 
many-celled  megagametophyte  in  which  arise 
several  arch^ones.  The  wind-borne  micro- 
spore (or  rather  young  microgametophyte) 
that  happens  to  fall  into  the  micropyle  of  the 
integument  appears  in  some  ■  of  the  fossil 
forms  to  have  enlarged  in  site  and  set  free  nu- 
merous sperms,  in  other  fossil  forma  and  all 
modern  ones  it  sends  out  a  tubular  outgrowth 
to  be  r^arded  as  an  extension  of  the  antherid 
which  roots  itsdf  in  the  bssues  of  the  mega- 
sporaiigium  and  thus  obtains  nourishiaent. 
Within  tUs  antherid  are  produced  two  to  many 
ovoid,  moltidUate  sperms  which  escape  ana 
swim  to  the  arcfae^nes  which,  have  been  ex* 
posed  by  the  brcakmg  down  of  the  intervening 
megasporangial  tissue.  The  fertilized  egg  pro- 
duces an  embryo  sporoidiyte  which  lies  wholly 
within  the  meg^cametophyte  and  is  nourished 
tgr  it  After  it  had  reached  a  certain  stEe  its 
STDwth  stops,  the  integuments  harden  and  the 


whole  meeasporangium  falls  off  as  a  mature 
seed.  Unaer  favorable  circumstances  the  em- 
bryo sporophyte  then  resumes  its  growth  and 
emerges  from  the  seed,  or  as  we  sa>;,  lie  seed 
germinates.  The  sporophytes  in  this  phylum 
are  all  woody,  some  with  underground  stems, 
others  with  erect  stems,  un  branched  or 
branched,  forming  large  trees  in  many  cases. 
In  the  lower  classes  the  leaves  are  fern-like  or 
at  least  large  and  pinnate;  in  their  higher  forms 
they  are  long  and  narrow  or  medium-sized  and 
fan-shaped,  always  with  numerous  longitudinal 
veins.  The  sporangia  are  borne  on  the  under 
side  or  edges  of  scarcely  or  much  modified 
leaves  which  may  be  scattered  among  the  vege- 
tative leaves  or  grouped  into  cones. 

There  are  somewhat  over  100  species  of  this 
phylum  now  existent,  representing  two  out  o£ 
the  four  classes.  Many  more  species,  in  all  four 
classes,  were  present  in  Paleozoic  and  Mesozoic 
times.  Indeed,  the  present  species  represent 
but  meagre  remnants  of  a  once  dominant  vege- 

Class  27.  Pteridoipermta,  with  the  single 
order  83.  Lyginopteridates.  Seed  Ferns.  This 
group  is  only  known  from  fossils  of  the  Paleo- 
zoic era.  The  plants  were  woody  stemmed  with 
secondary  thickening,  and  fern-like  as  to  foli- 
agt  The  microspores  were  borne  in  sporangia 
similar  in  structure  and  location  to  those  of  the 
Order  Marattiales  in  the  Phylum  Pteridophyta. 
The  megaspoies  were  borne  in  sporangia  ter- 
minal to  the  lobes  of  unmo(Ufied  or  consider- 
ably mo<Gfied  leaves. 

Class  28.  Cycaditita.  Cycads.  Only  on« 
order  (Order  M,  Cycadalet)  is  now  rejjre- 
sented,  confined  to  the  tropical  and  sub-tropical 
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—  5Tanl  of  a  Cyead  (Cycs»);  pt«t1y  reduced. 

—  Lcmveft  Bod  micfOBporophyU  cooe  of  Ginlni 
'-^'.  and  lUkeil  HBd  (at  right);  Dcinadg 


reduced. 
Flc.  43.  —  Pine-tree  (Pinu«>;  very  much  reduced. 

parts  of  the  world.  These  are  plants  with  erect, 
woody,  little  branched  stems  (occasionally  sub- 
terranean), with  terminal  clusters  of  large, 
thick,  pinnate  leaves.  The  two  kinds  of  sporo- 
iriiylls  are  produced  on  separate  plants,  i 
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tninal  oones.  They  are  much  smaller  and  en> 
titely  uclilce  the  vegetative  leaves  in  the  male 
(microsporophyll)  cones  and  in  the  female 
cones  of  all  but  one  genus  (Cycas)  in  which 
the  loose  terminal  cone  resembles  a  cluster  of 
stunted  leaves  with  seeds  borne  at  the  edges  of 
the  lower  parts  of  the  rachis.  The  develop- 
ment of  the  male  gametophyte  and  of  the 
^erms  has  been  fully  worked  out  in  this  group. 
The  genus  Cycas  (Fig.  41)  is  frequently  grown 
in  large  greenhouses.  Zamia  occurs  in  Florida 
and  in  the  tropics.     It  is  used  as  a  source  of 

Class  29.  Benneltitinea,  The  single  order 
of  this  class  (Order  85,  Bennettitaies)  contains 
many  species  of  Mesozoic  plants  resembling 
v^elatively  the  plants  of  the  foregoing  class 
{Cycadiiiem).     They  differ   in  (hat   the  micro- 

rrophylls  and  megasporophylls  are  present  in 
same  cone.  These  cones  are  lateral,  axil- 
lary to  the  leaves,  and  numerous.  They  are  sur- 
rounded at  the  base  by  large  leaves  comparable 
in  position  to  the  sepals  and  petals  of  a  Mag- 
nolia flower.  Above  these  arc  -the  micro- 
sporophylls,  many  in  number  and  much  divided, 
like  fern  leaves,  bearing  at  the  extremities  of 
the  (Kvisions  the  microsporanpa.  Above  these, 
occupying  the  centre  of  ihe  "flower*  are  nu- 
merous simple  megasporophylls,  reduced  to  a 
stalk  terminated  by  a  megasporangium,  and  in- 
termingled with  sterile  bracts.  The  seed  is  like 
that  of  the  preceding  order.  The  chief  genus 
is  Bcnnettites.  The  plants  have  great  interest 
because  of  the  light  toey  throw  on  the  probable 
ancestry  of  the  Flowering  Plants  (Phylum 
XIV). 

Qass  30.  Cordaitinea.  The  trees  witich 
make  up  this  class  were  often  very  large,  so 
far  as  tney  are  known.  The  trunk  was  usually 
branched,  the  ultimate  branches  being  clothed 
with  the  leaves,  givin?  the  plants  a  tufted  ap- 
pearance. The  leaves  were  tliickish  and  parallel- 
veined,  in  some  cases  fan-shaped,  mostly,  how- 
ever, long  and  narrow.  The  microsporophylls 
occur  in  small  cones;  the  megasporophylls  in 
imperfectly  understood,  complex  cones.  The 
seeds  are  of  the  same  general  type  as  in  the 
two  foregoing  phyla  and  were  in  all  probability, 
as  is  the  case  in  Gtnko  (Fig.  42),  fertilized  'by 
motile  sperms,  either  set  free  directiv  from  the 
micro  garnet  oiHiyte  or  (as  in  Ginko)  from  a 
lon^  tube  produced  by  it.  Two  orders  may  be 
distinguished  with  certainty,  others  will  prob- 
ably have  to  be  placed  here. 

Order  86.  Cordmtales.  Extinct,  Paleozoic 
tnes  with  elongated,  narrow  leaves  and  com- 
plex female  cones. 

Order  87.  Cinkgoaies.  Maidenhair  Trees. 
In  Mesozoic,  and  probably  Paleozoic  times,  there 
were  many  species  of  this  order,  but  they  are 
represented  now  by  a  single  species  native  to 
China  and  extensively  cultivated  there  and  in 
Japan  and  to  some  extent  in.  this  country, 
Gtnko  biloba  (Fig.  42).  The  trees  are  freely 
branched  and  possess  fan- shaped  leaves, 
notched  at  the  middle  of  the  outer  edge.  The 
microsporophylls  are  in  small,  loose  cones ;  the 
seeds  are  borne  singly  or  in  twos  at  the  apex 
of  a  long  slalk. 

Order  88.  Gntlaies.  This  order,  consisting 
of  three  families,  each  with  a  single  genus,  is 
of  very  doubtful  affinity.  Ii  may  be  related 
to  this  class  or  to  tiio  preceding  one  or  its  re- 
lationship may  be  elsewhere.     The  plants  are 


more  or  less  woo<^,  with  opposite  leaves.  The 
stems  in  two  genera  are  green.  The  leaves 
are  large  or  reduced  to  scales.  The  micro- 
sporophylls are  borne  singly  or  a  few  together 
in  die  axils  of  scales  which  are  arranged  in 
cones ;  i.e.,  the  male  cones  are  compound.  Ap- 
parently the  same  is  true  for  the  female  cones. 
The  ovules  (the  term  applied  to  the  unde- 
veloped seed)  are  naked.  The  spertas  are  not 
ciliated.  There  arc  three  ^renera.  Ephedra  (Fig. 
44)  is  found  in  arid  regions,  e«.,  Arizona  and 


Pig.  41. —  Pnamgiit  of  >  Jotot-fli  (BotiedraJ,  wiih  cliutttt 

of  micTHporopnylll;  coosideiabfy  rednced. 
FUJ.  4S.—  Ptanl  of  W«t*r  PUnlaio  (AJama),  b  floww ;  much 

Pig.  46. —  V\»aU  of  a  Ijly   tLiliiun).  in  blouam;  Erettly 

the  Mediterranean  Basin,  The  plants  of  this 
genus  are  leafless  and  jointed.  Gnetum  with 
netted-veined,  opposite  leaves,  forms  climbing 
woody  vines  or  even  trees,  in  tropical  regions. 
Tumboa,  from  southwest  Africa,  has  a  radish- 
shaped  root  surmounted  'by  a  short  thick  stem, 
reaching  a  thickness  of  a  yard  or  more  and 
bearing  two,  opposite,  foot^jroad  leaves,  sev- 
eral yards  long. 

Phylum  XIII.  SraoBiLOPHYTA.— Conifers. 
The  plants  of  this  phylum  are  all  woody,  with 
secondary  thickeninK  of  the  stem.  With  the 
exception  of  a  few  low  shrubs  all  are  trees, 
some  of  them  of  great  dimensions.  The  spores 
are  of  two  kinds,  megaspores  and  microspores. 
They  are  Ixirne  in  separate  cones  oii  the  same 
or  on  different  plants.  The  megaspore  is  re- 
tained within  me  mega  sporangium  (ovule) 
while  it  develops  into  a  megagametophyte  of  a 
large  number  of  cells  with  several  arcnegones. 
The  microspore,  even  before  it  leaves  its  spo- 
rangium, has  begun  its  development  into  a  gamet- 
ophyte,  by  the  cutting  off  of  one  or  two  smalt 
vegetative  cells,  the  remainder  being  the 
antherid.  This  is  carried  by  the  wind  to  the 
meea sporangium,  and  then  the  antherid  begins 
to  elongate,  boring  its  way  through  the  mega- 
sporangium  tissue  until  the  enclosed  gametophyte 
with  its  ardiegones  is  reached.  This  tube 
(potlen  tube)  enters  an  archegone  and  one  of 
the  two  non-ciliated  sperms  fertilizes  the  ejcg. 
The  embryo  develops  much  as  in  the  preceding- 
phykim,  resulting  in  the  formation  sooner  or 
later  of  a  mature  seed.  The  megasporaiuoum 
(ovule)  and  resulting  seed  are  borne  on  the 
open  surface  of  well -developed  or  much  re- 
duced sporophylls  whidi  may  be  united  into 
large  cones  or  into  small  cones  with  only  one 
or  two  of  the  sporophylls  functional.  The  400 
living  species  form  but  one  class  (Class  31. 
Pittoidea)   with  two  orders. 

Order  89,  Abietates,  The  uees  (rarely 
shrubs)  of  this  order  are  resinous.  The  loBaM 
of   the   majority  of  species  is  evergreen,  tnc 
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kaves  beiiiR  scale-like  and  oppressed  to  the 
twig  or  needlC'Iike;  The  megasporaiiKial  conei 
consist,  usually,  of  many  scales  which  are 
usually  woody,  but  in  some  genera  the  cone 
scales  3.16  fleshy  at  maturity.  The  seeds  are 
diy  and  haid,  externally.  The  six  families  con- 
lain  many  trees  of  the  ntmost  economic  value; 
The  commoner  are  Pinus  (pines.  Fig.  43). 
Picea  (spruces),  Larix  (larches),  Abies  (firs). 
Sequoia    (redwood    and    big-tree).    Capressus 


Order  PoT  faxaUs.  The  plants  of  this  order 
resemble  closely  those  of  the  preceding  one,  but 
the  megasporophylls  are  usually  single.  The 
seeds  are  hard-shelled  within  and  flc^y  exter- 
nally. Tiitee  families  ma^  tie  disiingutshed. 
The  Yew  of  Europe  and  (jround  He^^ock  of 
North  America  belong  to  the  genus  Taxua, 
Podocarpus  is  an  important  tree  of  the  Soudi- 
ern  hemisphere. 

Phvlum  XIV.  Anthophyta.— The  Flower- 
ing Plants.  This  immense  phylum  includes 
plants  varying  from  great  trees  on  the  one 
hand  to  minute  herbs  on  the  other.  The  vast 
majority  arc  chlorophyll-bearing,  but  a  few 
species  lack  chlorophyll  and  are  saproj^yles  or 
even  parasites.  The  leaves  are  most  typically 
broad  with  more  or  less  netted  venation,  but  in 
many  groups  the  venation  is  parallel,  and  nar- 
row leaves  are  found  in  some  plants  of  nearly 
every  large  subdivision  of  the  ohylum.  The 
foliage  may  be  evergreen  or  may  fall  before 
the  new  leaves  appear.  The  plants  may  live 
only  a  few  weeks  or  for  hundreds  of  years. 
The  microspores  (pollen)  are  borne  in  modi- 
fied sporopnylls  (stamens) ,  consisting  of  a 
stalk  (■filament")  bearing  usually  four  micro- 
sporangia  (collectively,  with  the  intervening 
tissues,  known  as  the  anther).  The  me^spures 
are  produced  in  megasporangia  (ovules)  borne 
on  megasporojAylls  (carpels)  which  are  Folded 
tc^ctfaer  and  united  at  the  edges  or  with  the 
edges  of  adjacent  megasporophylls  to  form 
closed  cavities  in  which  the  ovules  lie.  These 
structures  are  known  as  pistils  and  are  consid- 
ered as  simple  if  they  consist  of  one  mega- 
sporophyll  and  compound  if  two  or  more 
megasporophylls  are  united  to  form  the  pistil. 
Only  one  raegaspore  develops  to  maturity  and 
produces  a  gamctoph3^e.  The  latter  (called 
embryo-sac)  by  division  of  the  nucleus  of  the 
megaspore  possesses  eight  nuclei  of  which  six 
are  set  off  by  the  orKanization  of  cells  (bnt  not 
necessarily  with  cell  walls).  One  of  these 
naked  cells  is  the  egg.  The  tnicrogametophyte 
consists  simply  of  one  anlherid  with  its  tubular 
extension  (pollen  tube)  which  grows  down 
through  the  tiesiKS  of  the  pistil  and  through 
the  megasporanginm  (ovule)  tissues  to  i4ie  teg 
which  is  fertiHzed  by  one  of  the  s^jerm  nuclei. 
The  other  sperm  nucleus  unites  with  the  two 
nuclei  at  the  centre  of  the  embryo-sac  and  this 
stimulus  leads  to  the  resumption  of  the  growth 
of  the  gometopfayte  to  form  the  nutritive  tissue 
(endosperm)  used  for  the  nouri^ment  of  the 
developing  embryo. 

The  sporophylls  are  grouped  in  typical  cones 
(called  flowers)  or  these  arc  much  reduced  in 
structure.  The  apical  portion  of  the  cone  is 
occupied  -by  the  pistils  or  pistil ;  bekrw  these  are 
the  stamens  and  next  the  petals,  ^owy  modified 
leaves,  aud  the  sepals,  usually  green  modified 
leaves  that  enclose  the  whole  flower  in  the  ImmL 


pistils  _._   ... 

spirally  arr3Dge<t  in  a  large  cone  (e.g,,  flower 
(uE  Magnolia),  but  as  the  evolution  progresses 
we  find  the  siie  of  the  flower  and  the  number 
of  each  kind  of  part  reduced  in  connection  with 
modifies  tioD  of  the  spiral  arrani^ment  to 
whorled  arrangement  and  the  union  of  adjaoent 
parts.  Thus  die  flower  of  t<he  Pink  Family  may 
have  five  whorls  of  parts,  five  to  a  whorl,  vii., 
five  sepals,  five  peialfi,  two  whorls  of  five 
stamens  each  and  five  megasi>orophylls  united 
into  one  compound  pistiL  Besides  reduction  in 
number  we  may  find  actual  loss  of  certain 
parts;  thus  many  flowers  lack  petals  and  some 
lack  sepals  also.  lu  some  plants  the  stamena 
and  pisbis  are  found  in  separate  flowers,  either 
on  the  same  plant  (moncecions)  or  an  different 
plants  (dicedous).  The  more  than  132,000 
species  are  divided  into  two  unequal  classes  and 
32  orders. 

Class  32,  Dicotyhdonex.  The  Dicotyledons 
are  trees  or  shrubs  with  true  wood,  increasing 
in  t)bickness  by  loeans  of  a  cylindrical  layer  of 
cambium,  or  herbs  whose  vascular  bundles,  with 
few  exceptions,  also  undergo  secondary  thick- 
ening. Tnese  fc undies  are  mostly  arranged 
equidistandy  from  the  centre  of  the  stem  in  one 
series.  The  leaves  are  mostly  broad  and  net- 
veined.  They  are  scattered  aJong  the  stem  or 
whorled  or  very  often  opposite.  The  parts  of 
the  flowers  are  most  frequently  in  fives  or 
fours,  rarely  in  threes.  The  yoimg  seedling 
possesses  two  seed  leaves  (cotyledons).  The 
first  order  of  this  class  ^ows  the  greatest 
affinity  to  the  Order  Atismatales  of  the  next 
class  probably  having  given  rise  to  it  in  Che 
course  of  evolution.  Likewise  in  it  are  shown 
most  clearly  the  points  of  resemblance  to  the 
Bennettitales  {Pkylutn  Cyeadophyla)  from 
whose  close  allies  the  Anthophyta  are  ibelieved 
to  have  evolved.  The  first  14  orders,  from 
Ranales  to  Lamiales,  inclusively,  represent  a 
line  of  development  in  which  one  structural 
idea  remains  predominant,  with  very  tew  ex- 
ceptions, viz.,  the  pistil,  stamens,  petals  and 
sepals  are  attadied  successively  lower  down  on 
the  elongated  or  short,  but  never  saucer  or  cup- 
shaped  flower  axis.  Sometimes  the  axis  is 
flattened,  in  which  case  the  points  of  attach- 
ment are  successively  further  from  the  centre 
of  the  flattened  area.  "Die  pistil  or  pistils, 
therefore,  are  superior.  Beginning  Ifais  line 
come  orders  in  which  die  various  parts  are  nu- 
merous and  separate.  Reduction  in  number  Is 
the  first  noticeatyie  feature.  Soon,  however,  the 
imion  ofpisdls  to  form  a  compound  pistil  ap- 
pears. The  number  of  parts  in  the  whorls  of 
sepals,  petals,  stamens  and  carptds  becomes  pre- 
vailingly established  at  five  with  two  whorls  of 
stamens  at  first,  one  soon  disappearing.  The 
number  of  carpels  then  begins  to  be  reduced, 
reaching  two  for  the  higher  orders.  Finally 
we  find  certain  stamens  disappearing  from  the 
whorl.  All  along  the  line  petals  may  disappear 
and  sometimes  even  the  sepats.  The  sexes  may 
become  separated  in  different  flowers.  With 
these  changes  going  on,  sometimes  within  one 
order  it  is  difScitlt  to  make  a  characteritation 
that  will  cover  all  the  plants  in  the  order  with- 
oat  goiug  to  too  great  length.  Indeed,  vrere 
it  not  for  so  many  intermediate  forms  we  would 
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hardly  be  aUe  to  justify  the  pladtiK  of  such 
extremely  diSereot  forms  in  one  order  as  will 
be  found  here  Riven. 

Order  91.  Ranales.  Trees,  shrubs  or  woo<ty 
vines  or  herbaceous  plants,  mostly  with  alter- 
nate leaves  (b>it  opposite  leaves  prevail  in  some 
families).  The  flowers  have  their  parts  mostly 
spirally  arran^red  upon  the  axis  and  free  from 
each  other.  Mostly  the  fiowers  are  radially 
symmetrica]  (regular),  but  in  some  cases  they 
are  zygomorphic  and  possess  only  bilateral  sym- 
metry. The  pistils  are  attached  to  the  axis 
above  all  other  parts  of  the  flower,  i.e.,  thery 
are  superior.  The  carpels  vary  from  rnany 
(typically)  to  few  or  even  one;  they  are  free; 
in  a  few  cases  only,  being  united  into  a  com- 
pound pistil.  The  stamens  are  mostly  numerous 
or  indefinite  in  number,  reduced  to  few  in  some 
cases.  The  seeds  mostly  contain  a  small  em- 
bryo in  copious  endosperm.  The  approximately 
5,600  species  represent  24  families  distributed 
all  over  the  world.  In  temperate  North  Amer- 
ica the  Buttercup  (Ranunculus,  Fig,  47),  Mag- 


s  of  the  order. 
Order  92.  MalvaUs.  Trees,  shrubs  and 
herbs  with  mostly  alternate  leaves.  The  radi- 
ally symmetrical  nowers  typically  are  of  medium 
size  to  large,  with  five  sepals  and  five  petals  and 
numerous  stamens  united  by  their  filaments  into 


By  various  steps  we  find  also  in  this 
order  plants  in  which  the  petals  are  wanting,  or 
the  number  of  stamens  has  been  reduced  to  fi.ve 
or  even  lo  one  (Ficus,  the  Fig),  or  the  number 
of  carpels  is  likewise  small.  The  seeds  may 
contain  endosperm  or  not.  The  over  3,800 
species  represent  about  a  doieii  families,  of 
which  the  following  are  important  examples : 
Cacao  (Theobroma),  Cotton  (Gossypium),  Lin- 
den (Tilia),  Elm  (Ulmus),  Hemp  {Cannabis), 
Nettle  (UriLca).  Some  of  the  families  are 
strictly  tropical  in  their  distribution,  others  are 
world-wide. 

Order  93.  Sarraceniales.  A  small  order  of 
less  than  100  species  and  consisting  of  two  fam- 
ilies. The  plants  are  all  herbaceous  and  pos- 
sess leaves  modified  for  catching  and  digesting 
insects.  The  radially  symmetrical  flowers  have 
separate  sepals  and  petals  and  a  few  to  many 
The  pistil  is  superior  and  compound 
lists  of  three  to  five  carpels  with  many 


seeds  with  endosperm.  Perhaps  this  order 
ouglit  to  be  united  with  the  preceding  one. 

Order  94.  GeraniaUs.  This  order,  like  the 
Malvales,  is  to  be  looked  upon  as  derived  from 
the  Ranales.  The  plants  are  trees  and  shrubs, 
or  herbs,  with  mostly  alternate  leaves.  The 
flowers  are  mostly  radially  symmetrical.  The 
petals  and  sepals  are  mostly  in  fives  and  sepa- 
rate; tbe  stamens  are  mostly  in  one  or  two 
whorls  of  five.  The  superior  compound  pistil 
consists  of  five,  sometimes  fewer,  mostly  weakly 
united  carpels,  with  many  or  but  few,  usual^ 
pendent  ovules.  As  in  other  orders,  we  find  a 
tendency  toward  reduction  in  parts  in  certain 
lines  of  development.  Thus  some  of  (he  over 
9,200  species  making  up  the  22  families  of  this 
order  have  lost  their  petals  and  in  some  cases 
the  sepals  have  disappeared  also.  Similarly  a 
reduction  in  the  number  of  stamens  shows  itself 
at  frequent  intervals.  As  representatives  of  the 
commoner  families  may  be  mentioned  the  culti- 
vated Geranium  (Pelargonium),  Wood  Sorrel 
(Oxalis),  Touch-me-not  (Impatiens),  Flax 
(Linum),  Orange  (Gtrus),  Castor  Bean  (Rici- 
nus),  etc. 

Order  95.  Hypericaies.  Nearly  all  the  3,100 
species  of  this  order  are  trees  or  shrubs,  com- 
piaratively  few  being  herbs,  these  being  mostly 
extra-tropical,  while  the  vast  majority  of  the 
families  are  tropical.  In  a  few  families  zygo- 
morphy  of  the  flowers  is  strongly  developed; 
die  majority,  however,  are  radially  symmetrical. 
The  kinship  to  the  Ranales  from  which  the 
order  probably  arose  is  shown  by  the  usually 
large  number  of  stamens  (rarely  reduced  to 
five)  and  by  the  separate  sepals  and  petals  and 
superior  pistils.  The  latter  are  compoimd,  con- 
sisting of  several,  rarely  as  few  as  two,  carpels, 
often  joined  by  their  edges,  so  that  the  ovules 
are  parietal,  sometimes  with  axial  attachments 
of  ovules.  The  seeds  mostly  have  no  endo- 
sperm. The  20  families  of  this  order  arc  rep- 
resented in  temperate  North  America  bv  Saint 
John's  Wort  (Hypericum),  Violet  (Viola), 
Rockrose    (Helianthemum),  while   :' 


(ITiea),  Papaya  (Carica)  and  Passion  Flower 
(Passifiora). 

Order  9(5.  Papaverales.  Trees  or  shrubs  in 
some  cases,  but  mostly  herbs,  usually  with  col- 
ored juices  or  pungent  properties.  Flowers 
radially  or  occasionally  bilaterally  symmetricaL 
Sepals  and  petals  separate,  usually  in  whorls  of 
five  or  four,  rarely  numerous  and  spirally  ar- 
ran^d;  stamens  many  and  spirally  arranged 
or  ra  one  or  two  whorls  and  few  in  number; 
pistil  siu>erior,  compound,  of  two  to  six,  rarely 
more,  united  carpels;  ovules  mostly  parietal; 
seeds  with  or  without  endosperm.  Arising  from 
the  Ranales  this  group  shows  progression  from 
forms  with  several  carpels,  many  stamens 
(spirally  arranged)  and  numerous  petals  and 
sepals  toward  those  plants  with  two  carpels,  two 
or  one  whorl  (sometimes  incomplete)  of 
stamens  and  five  or  four  petals  and  sepals  (or 
even  two  sepals).  The  seven  families  include 
nearly  3,000  species.  The  Poppy  Family 
(Papavtracea)  includes  many  plants  frequently 
grown  for  the  beauty  of  their  flowers  as  well 
as  several  of  medicinal  value,  e.g.,  the  Opium 
Poppy  (Papaver),  The  Mustard  Family 
(Bnusitaeta)  contains  very  many  troublesome 
weeds  and  some  important  food  ^ants  such  as 
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CabbaKC,  Tamlp,  Cauliflower,  MnsUrd,  etc. 
(BrasBica),  Radiih  (Raphanas),  various  kinds 
of  Cress  and  other  planls  of  less  importance. 

Order  97.  Cktnopodialta.  Trees  or  shrubs, 
or  far  more  nutnerouily  herbs,  mosdy  free  from 
harmful  properties.  Flowers  radially  symmetri- 
cal; sepals  and  petals  usually  present  and  in 
whorls  of  five,  or  in  some  families  the  petals 
lackingr.  The  Ktamens  are  in  two  whorls  or  the 
inner  whorl  may  be  lacking;  occasionall;r  they 
are  more  numerous  or  fewer.  The  pisti)  is 
superior  (with  rare  excepttons),  and  com- 
posed of  several  or  few,  most  often  five  or 
three,  united  carpels.  The  ovules  are  borne 
axially  or  basally  in  the  mostly  one-locuied 
ovary.  The  seeds  usually  have  a  curved  embryo 
embedded  in  endosperm.  Nearly  A,ifX>  speaes 
are  included  in  this  large  order  which  compre- 
hends 18  families.  Its  distribution  is  world- 
wide. As  in  the  preceding  orders  the  more 
K-imitive  forms  show  their  close  kinship  to  the 
anales  by  their  pistils  consisting  of  several 
carpels ;  their  many  stamens  reduced  to  two 
whorls  as  the  first  step  and  next,  to  one  whorl, 
and  their  separate  petals  and  sepals.  This  order 
is  marked  by  the  great  frequency  with  which 
the  loss  of  the  petals  occurs,  Aeir  function 
being  taken  by  the  sepals  or  neighboring  bracts 
which  become  showy,  or  the  flowers  becoming 
small  and  inconspicuous.  Many  of  our  com- 
monest weeds  belong  to  the  latter  type,  such  as 
Lamb's  Quarters  (Chenopodium),  Pigweed 
(Amaranthus),  Knotweed  (Polygonum). 
Among  the  plants  with  more  showy  flowers  are 
the  Pink  (Dianthus),  Portulaca,  etc.  The  Wil- 
low (Salix)  and  Poplar  (Populus)  are  the 
most  important  trees  of  the  order.  They  pos- 
sess no  petals. 

The  next  seven  orders  are  probably  to  be 
derived  directly  or  indirectly  from  (he  more 
primitive  forms  of  the  foregoing  order,  i.e.,  those 
forms  with  parts  in  whorls  of  five  each  and  all 
parts  separate  except  the  united  carpels;  with 
two  or  more  whorls  of  stamens  and  with  a 
tendency  toward  a  unilocular  ovary  with  free 
central  placenta. 

Order  98.  Diospyraies  (Ebenalet).  Trees  or 
shrubs,  mostly  of  warm  climates.  Flowers 
regular  and  perfect  or  sometimes  the  stamens 
and  pistils  in  separate  flowers.  Sepals  more  or 
less  united,  as  are  the  petals.  Stamens  in  two 
or  sometimes  one  or  three  whorls,  usually  at- 
tached to  the  united  petals  (corolla).  Pistil 
of  several  united  carpels  with  one  or  a  few 
ovules  in  each  carpellary  cavity,  usually  su- 
perior. Seeds  usually  large,  mostly  with  endo- 
sperm. This  order  is  probably  derived  from 
some  of  the  woody  forms  of  (he  preceding 
crder  with  the  union  of  sepals  and  of  petals  as  a 
forward  step.  The  ovary  is  still  mostly  of 
several  carpels  and  the  stamens  in  more  than 
one  whorl.  The  four  families  contain  over 
1,100  species.  The  family  Sapotacew  contains 
some  valuable  tropical  fruits,  e.g.,  sapodilla 
(Sapota).  The  genus  Diospyros  of  the  Dios- 
fyracetB  (Ebenacea)  fumi^es  the  persimmon 
as  well  as  many  kinds  of  ebony. 

Order  99.  Ericales.  Trees,  shrubs  and  herbs 
of  tropical  and  temperate  climates.  Flowers 
regubr,  perfect,  with  parts  in  fives  or  fours. 
Sepals  and  petals  usually  more  or  less  united. 
Stamens  in  two  or  more  often  one  whori. 
mostly   free    from    the   petals.     The   superior 


(rarely  inferior)  justil  is  componnd,  of  two  to 
many,  mostly  five  or  10  carpels,  each  with  sev- 
eral minute  seeds  with  endosperm.  A  few 
species  are  i>arasile  or  saprophytes.  The  family 
specially  associated  with  (but  o 


The  order  contains  over  1,700  species  i: 
seven  families. 

Order  100.  Primitlales.  This  order,  coiisist- 
iug  of  trees,  shrubs  and  mainly  herbs,  appears  to 
have  arisen,  like  the  two  foregoing  orders, 
somewhere  in  the  Order  Chenopodiales.  The 
characters  are  more  nearly  like  those  of  the 
Pinks  (Dianthacea)  than  some  of  the  odier 
families.  The  flowers  are  regular,  with  parts 
mostly  in  fives.  The  stamens  are  mostly  in 
only  one  whorl  (the  inner  one,  alternating  with 
the  sepals)  sometimes  with  rudiments  of  the 
outer  whorl  as  "staminodia.^  The  pistils  are 
mostly  superior,  composed  of  two  to  several 
carpels,  usually  as  man^  as  the  petals,  with  a 
single  locule.  Seeds  with  endosperm.  Of  the 
approximately  1,600  species  in  this  order  the 
Pnmrose  family  (PrimulatetB,  Fig.  48)  is  the 
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largest  in  temperate  regions.  The  Plantains 
(Plantago)  probably  are  related  to  this  family 
but  their  position  is  uncertain. 

Order  101.  Getttiattalei,  Trees  and  shrubs, 
less  frequently  herbs,  largely  of  the  warmer 
parts  of  the  world,  frequently  with  milky  latex. 
Flowers  regular,  with  sepals  and  petals  united, 
usually  in  whorls  of  five ;  stamens  as  many  as 
the  petals  (rarely  only  two),  being  the  outer 
whorl  and  alternating  with  the  petals.  Pistil 
superior,  composed  of  two,  rarely  four  (some- 
times loosely)  united  carpels,  with  mostly  many 
ovules  in  each  locule.  Endosperm  mostly  pres- 
ent in  the  seed.  Leaves  mostly  opposite.  The 
4,700  species  represent  six  families,  of  which  the 
followmg  representatives  may  be  mentioned : 
Lilac  (Syringa),  Olive  (Olea)  and  Ash  (Frax- 
iiius),  ill  the  Olive  Family  (OUacece)  ;  Gentian 
in  the  family  of  that  name  ((}entiana  in  the 
Cenlianaceie)  ;  Oleander  (Nenum),  Periwinkle 
(Vinca),  and  several  important  rubber  plants 
in  the  Dogbane  family  (Apocymtcea)  ;  Milk- 
weed in  the  family  of  that  name  (Asclepias  in 
the  Asclepiadacect) . 

Order  102.  PoUmoniales.  Trees  and  shrubs 
or  (in  temperate  regions  especially)  more  of  ten 
herbs  with  mostly  alternate  leaves.  Flowers 
regular,  or  somewhat  bilateral  in  the  higher 
families  of  the  order;  sepals  and  petals  mostly 
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in  fives  and  united;  stamens  one  whorl  (the 
outer)  alternating  with  the  petals  and  cqualtnK 
them  in  number.  Pistil  superior,  consisting  of 
five  or  three,  in  the  higher  families  of   two 

united  carpels  with  two  to  many  ovules  to  a 
carpel.  Seeds  mostly  with  endosperm.  The 
Phlo:c  family  (Polewoniacea)  shows  great  re- 
semblance to  the  Primrose  family  in  Order  100, 
but  dililers  in  having  the  single  whorl  of  stamens 
the  outer  instead  of  the  inner  one,  in  having 
the  number  of  carpels  reduced  and  in  having 
one  locule  for  each  carpel  instead  of  one  locule 
for  the  whole  pistil.  This  order  contains  about 
4,100  spedes  and  seven  families.  The  Potato 
(Soianum),  Forget-me-not  (Myosoiis).  Dod- 
der (Cuscuta),  Morning  Glory  (Ipomcca)  and 
Phlox  represent  respectively  five  of  these. 

Order  103.  ScrophulariaUs.  Trees,  shrubs 
and  (mostly  in  temperate  regions)  herbs,  more 
often  with  opposite  leaves.  Flowers  irregular, 
often  strongly  two-lipped,  the  sepals  and  petals 
usually  in  fives  and  united ;  the  stamens  repre- 
senting the  outer  whorl,  but  ^th  one  or  three 
missing  or  represented  by  stamonodia.  Pistil 
superior  and  composed  of  two  (rarely  four) 
united  carpels,  with  many  ovules  in  the  two  or 
sometimes  single  locule.  Seeds  largely  with 
endosperm.  About  7,100  species  and  10  fami- 
lies. The  Foxglove  (Digitalis,  Fig.  49),  Catalpa, 
Sesame  (Sesamum),  Broomrape  (Orobanche), 
and  Acanthus  belong  to  this  order. 

Order  104.  Lamiales.  Trees,  shrubs  and 
herbs  with  mostly  opposite  leaves.  Flowers 
usually  strongly  zygomoiphic,  sepals  and  petals 
united,  in  fives;  stamens  representing  the  outer 
whoH  AnA,  therefore,  alternate  with  the  petals, 
usually  one  or  three  missing.  Pistil  superior,  of 
two  united  carpels,  but  often  four  or  more 
loculed,  with  one  ovule  in  each  locule.  The 
seeds  contain  little  or  no  endosperm.  Over 
4,100  species,  in  four  families.  In  the  Verbena 
family  {Vtrhenacem^  are  found  such  herbs  as 
the  Verbena  and  such  trees  as  the  Teak 
(Tectona).  The  Mint  family  {Lamiocea)  con- 
tains many  plants  cultivated  for  seasoning,  e.g., 
Sage  (Salvia),  Thyme  (Thymus),  Mint 
(Mentha),  etc. 

Contrasted  to  the  structural  idea,  hypogyny, 
running  throughout  the  foregoing  14  orders, 
that  of  the  remaining  10  orders  of  the  class 
Dicotyledonca  is  perigyny  and  epigyny.  The 
axis  of  the  flower  is  expanded  below  the  region 
of  attachment  of  the  pistils  or  pistil  into  a  disc 
or  cup  on  th«  upper  surface  or  edge  of  which 
the  stamens,  petals  and  sepals  are  attached,  so 
that  fliey  arise  at  a  level  with  the  body  of  the 
pistil  or  above  it.  This  is  called  pengyny  if 
this  cup-KIie  axis  does  not  grow  fast  to  the 
pistil  that  it  surrounds  and  epigyny  if  the  en- 
closed pistil  is  grown  fasT  to  the  investing  axis- 
cup.  In  the  most  primitive  families  of  this 
series  the  pistils  are  nutnerous  and  simple  and 
the  axis-cup  shallow.  Progression  is  along 
several  lines ;  thus  the  number  of  pistils  may  be 
reduced  to  one  simple  pistil,  or  after  the  re- 
duction has  reached  a  certain  point  the  re- 
maining pistils  may  unite  into  a  compound  pis- 
til. This  may  be  free  from  the  axis-cup  or  as 
evolution  progresses  this  may  grow  fast  to  it  so 
that  we  now  find  an  inferior,  compound  pistil. 
Similarly  the  large,  indefinite  number  of 
Stamens  of  the  more  primitive  families  finally 
becomes  reduced  to  one  whori  of  as  many 
stamens  as  there  are  petals,  or  some  Mamens 


may  even  be  missing  in  diis  whorl.  The  primi- 
tive families  of  the  first  order  of  this  series  are 
certainly  closely  related  to  the  .more  primitive 
families  of  the  order  Ranales,  which  in  its  turn 
shows  kinship  to  the  ancestral  forms  among  the 
Bennctti  tales. 

Order  105.  Rosales.  Trees,  shrubs  and 
herbs  with  mostly  alternate  leaves.  The 
flowers  are  mostly  r^ular,  but  in  one  side  line 
of  evolution  zygomorphy  has  becottie  prev- 
alent. Normally  the  sepals  and  petals  are  in 
fives  or  (less  frequeutiy)  in  fours,  and  separate. 
but  in  some  families  the  petals  have  become 
lost  and  the  sepals  much  reduced  or  also  lost. 
In  the  earlier  families  the  stamens  are  very 
numerous,  but  in  several  directions  of  evolu- 
tion the  number  has  been  reduced  to  double 
or  equal  to  that  of  the  petals  or  sepals.  In  the 
less  advanced  forms  the  simple  pisdls  are 
numerous ;  in  one  direction  of  evolution  the 
number  is  reduced  to  one.  in  another  direction 
the  reduced  number  of  pistils  unites  to  a  com- 
pound instil.  Perigyny  is  present  in  the  lower 
members  of  the  order,  epigyny  in  some  of  the 
higher  members.  In  one  group  of  families  the 
seeds  lack  endosperm,  in  other  it  is  abundant. 
It  is  only_  by  the  presence  of  so  many  forms 
that  are  intermediate  in  their  characters  that 
these  very  diverse  plants  are  united  into  one 
order.  The  species  number  over  14,000  and  rep- 
resent 20  to  2S  families.  The  Strawberry 
(Fra^ria.  Fig,  50)  represents  one  of  the  most 
primitive  groups  of  the  order,  being  in  its 
flower  structure  very  close  to  plants  of  the 
order  Ranales.  Other  plants  are  the  Rose 
(Rosa),  Apple  (Malus),  Plum  (Prunus), 
Acacia,  Bean  (Phaseolus).  Clover  (Trifolium), 
Currant    (Ribes).   Witch   Hazel    (Hamamelis), 

Order  106.  Myrtales.  Trees,  shrubs  and 
herbs  with  opposite  or  less  often  alternate  leaves. 
Flowers  regular  with  sepals  and  petals  separate, 
stamens  mostly  many  or  reduced  two  to  four 
times  as  many  as  the  petals,  rarely  just  as 
many  or  fewer.  Pistil  cornpound,  of  two  to 
many  united  carpels,  with  as  many  locules,  or 
with  one  locule.  Ovules  mostly  numerous, 
sometimes  reduced  to  one;  seeds  with  or  with- 
out endosperm.  Pistils  surrounded^  hut  free 
from  the  deep  axis-cup  in  one  family,  in  the. 
remainder  enclosed  by  and  grown  fast  to  the 
axis-cup  (ovarjr  inferior).  In  this  order  we 
find  a  progression  from  perigyny  10  epigyny, 
from  many  stamens  to  few  stamens,  and  from 
possession  of  petals  to  apetaly  in  a  few  fami- 
lies. Furthermore,  several  of  the  15  families 
are  strict  parasites  and  leafless.  Among  the 
latter  should  he  mentioned  the  F-ast  Indian 
Raffiesia  which  grows  inside  the  tissues  of  the 
woodv  host  as  long  threads  of  cells,  for  all  the 
world  like  a  fungus,  forming  its  flower  buds 
beneath  the  bark  of  the  host  and  finally  burst- 
ing out  to  form  an  immense  flower,  in  one 
species  over  a  yard  in  diameter.  The  order 
contains  nearly  7,500  species.  The  Myrtle 
family  contains  many  trees  of  economic  im- 
portance such  as  the  Blue  Gum  (Eucalyptus), 
Allspice  (Pimenta),  Oove  (Eugenia).  In  an- 
other family  we  find  the  Pomegranate 
(Puniea).  In  this  ot^er,  too,  belong  the  Even- 
ing Primrose  (Oenothera).  Mangrove  (Rhizo- 
phora).  Brazil-nut  (Bcrtholletia).  etc. 

Order  107.  Loasales.  Mostly  herbs,  rarely 
shrubs  or  trees,  with  alternate  (only  rarely  op- 
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podte)  leaves;  frequently  climbii^  vines. 
Flowers  regular  or  in  one  family  zyKoraorphic, 
with  separate  sepaU  and  petals,  usu^iy  in  fives 
or  fours.  Stamens  numerous  or  equal  to  or 
twice  as  many  as  the  petals,  sometiroes  fewer. 
Pistil  inferior,  composed  of  three  or  sometimes 
more,  united  pistils;  with  one  or  sometimes 
several  locules.  Seeds  usually  many,  mostly 
without  endospeim.  The  plants  of  this  order 
(end  to  be  more  fleshy  on  the  whole  than  in  the 
prece^g  oae,  and  the  ovules  are  more  pre- 
vailingly parietal  Both  orders  apparently  have 
about  the  same  origin  and  develt^  parallclly. 
About  1,400  species  in  five  families.  The  Gourd 
family,  with  Muskmclon  and  Cucumber 
(Cucumis),  Watermelons  (Citnillus),  Squash 
and  Pumpldn  ^Cucurbiu),  etc,  and  the  Begonia 
family  are  perhaps  the  most  famiHar  represen- 
tatives of  this  order. 

Order  108.  Cattales.  This  order  appears  to 
have  arisen  from,  the  preceding  one.  The 
plants  are  htrbaceous  and  verv  fleshy,  in  a  few 
cases  with  leaves,  but  mostl);  .  leafless.  The 
fleshy,  green  stem  is  modified  in  very  remark- 
able ways  and  is  usually  spiny.  The  flowers 
are  regular  or  nearly  so,  wim  numerous  sepals, 
petals  and  stamens.  The  pistil  is  inferior,  of 
four  to  d^ht  united  carpels,  with  the  numerous 
ovules  parietal.  Endosperm  is  scanty  or  lacking. 
The  ^ngle  family  contains  nearly  1,200  species. 
These  are  mostly  found  in  warm  parts  of  the 
New  World,  frequently  in  exceedingly  dry 
situations.  The  Giant  Cactus  of  Arizona 
(Camegiea)  attains  a  height  of  over  60  feet, 
while  a>e  little  Purple  Cactus  (Coryshantha) 
from  Colorado  to  Alberta  is  only  one  to  five 
inches  in  height. 

Order  109.  CelastraUs.  Trees  and  shrubs, 
rarely  herbs,  with  opposite  or  alternate  leaves. 
Flowers  small,  r^ular,  with  separate  sepals  and 
petals  (the  latter  wanting  in  some  families), 
which  are  usually  in  fives  (or  fours).  Stamens 
as  many  as  the  sepals,  rarely  twice  as  many. 
Axis  of  the  flower  expanded  into  a  more  or 
less  glandular,  turgid  msc,  or  ring,  which  par- 
tially surrounds  the  pistil  and  is  grown  fast  to 
it  in  the  further  developed  families.  Pistil 
compound,  of  two  to  six  (rarely  more)  united 
carpels  with  a.t  many  locules,  or  the  locule, 
only  one  in  certain  families.  Ovules  few : 
seeds  with  or  without  endosperm.  This  order 
apparently  arose  from  some  of  the  Rosales  in 
which  the  axis-cup  was  shallow  and  in  which 
epigyny  had  not  yet  been  developed.  However, 
the  reduction  in  number  of  stamens  had  been 
established  and  the  pistils  were  compound. 
Some  of  the  24  families  are  included  here  very 
doubtfully.  In  three  families  the  plants  are 
true  parasites  and  in  another  many  species  are 
t  least  partially  so.     Belonging  to  tiiis  order 


Phoradendron)     and    many    other    plai 
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Order  110.  Sapindales.  Trees  and  shrubs 
(very  rarely  herbs),  with  alternate  or  opposite 
leaves.  Flowers  small  (with  few  exceptions), 
r^ular  (occasionally  zygomorphic),  sepals  and 
petals  separate,  from  3  to  10  in  number,  usually 
four  or  five,  petals  often  wanting.  Stamens  as 
many  as  the  sepals,  rarely  twice  as  many.  Axis 
deveki^tig  a  more  or  less  pronounced  disc 
which  is  grown  fast  to  the  compound  pistil  in 
the  higher    families  but   free   from  it  in  the 


lower  ones.    Carpels  one  or  two  to  five,  mostly 

two  or  three ;  pistil  with  one  or  several  locules ; 
ovules  one  or  two  in  each  locule;  seeds  with- 
out endosperm.  This  order  probably  arose  froim 
somewhere  in  the  preceditw;  order  from  which 
it  differs  in  the  mostly  smaller  number  of  ovules 
and  carpels,  and  in  the  very  strongly  marked 
lendent^  to  apetaly.  The  15  families  contain 
nearly  3,(X)0  species  of  plants,  of  which  the 
following  may  be  mentioned;  Maple  (Acer), 
Sumac  (Rhus),  Mango  (Mangifera),  Walnut 
(Juglans),  Birch   (Betula),  Oak  (Quercus). 

Order  111.  AmmiaUs.  Trees  or  shrubs-or 
herbs  with  alternate  or  opposite  leaves  which 
are  very  frequently  compound.  Flowers  regular, 
small,  pentamerous  or  telramerous ;  calyx  of 
small  sepals,  sometimes  reduced  to  a  mere 
border.  Petals  (rarely  wanting)  small,  separate. 
Stamens  as  many  as  the  petals  and  alternating 
with  them.  Compound  pistil  inferior,  of  two 
(rarely  three  or  more)  united  carpels  with  a 
.single  ovule  in  each  locule.  Seeds  with  endo- 
sperm. The  flowers  are  usually  borne  in  large 
numbers  in  umbels  or  small  heads,  often  with 
the  marginal  flowers  larger  and  snowy.  This 
order  of  three  closely  related  families  and  over 
2,800  species  probably  arose  from  some  of  the 
higher  Celastrales.  In  the  AraliacetB  we  find 
the  English  Ivy  (Hedera)  and  Ginseng 
(Panax)  ;  in  the  Cornacea  we  find  the  Dog- 
wood ((^mus)  ;  and  in  the  Amtttiacea  Celery 
(Apium),  Carrot  (DaucusJ,  Fennel  (Fceni- 
culum).  Parsnip   (Pastinaca),  etc 

Order  112.  Rubiales.  Trees,  shrubs  and 
herbs  with  opposite  leaves  which  are  entire  or 
more  or  less  dissected.  Flowers  medium-sized 
to  small  regular  or  sometimes  more  or  less 
zygomopiiic,  single  or  more  often  in  clusters  of 
various  types,  mcluding  umbels  and  heads. 
Sepals  and  petals  in  fives  or  fours;  sepals  oiton 
small.  Petals  united  into  a  tube  or  merely  at 
their  bases.  Stamens  separate,  as  many  as  the 
petals  and  alternating  with  them.  Pistil  in- 
ferior, of  two  to  three,  sometimes  more  united 
carpels,  and  one  to  many  ovules  in  each  locule, 
or  in  one  family  the  locule  single  with  one 
pendent  ovule.  Seeds  mostly  with  endosperm. 
This  order  of  about  5,100  species  and  live  fami- 
lies shows  kinship  to  the  preceding  order  from 
which  it  differs  chiefly  in  the  united  petals. 
Coffee  (Coffea),  Elder  (Sambucus),  Honey- 
suckle (Lonicera),  Teasel  (Dipsacus),  etc,  are 
members  of  this  order. 

Order  113.  Campanulaies.  Trees  and 
shrubs,  more  often  herbs,  with  mostly  alternate, 
undivided  leaves.  Flowers  mostly  showy  and 
moderately  large,  regular  or  markedly  zygomor- 
phic, with  sepals  and  petals  mostly  in  fives. 
Sepals  separate  or  partly  united;  petals  united 
into  a  wheel-shaped  or  more  often  more  or 
less  bell -shaped  corolla  which  is  sometimes  two- 
lipped.  Stamens  as  many  as  the  petals  and 
alternating  with  them  or  fewer;  united  by  the 
anthers  or  by  the  filaments  or  if  not  united  at 
least  in  many  cases  with  the  anthers  closely 
crowded  around  the  style.  Pistils  compound, 
of  two  to  five  united  carpels,  mostly  with  as 
many  locules  as  carpels  and  many  ovules  in 
each,  in  one  family  with  one  locule  and  a  single 
pendent  ovule.  Pistil  inferior,  sometimes  com- 
pletely, sometimes  only  partially.  Seeds  mostly 
with  endosperm.  This  order  dilTers  from  the 
foregoing  one  in  the  prevalence  of  alternate 
leaves,  in  the  tendency  for  the  stamens  to  be 
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more  or  less  united,  and  in  the  greater  indina- 
lion  toward  herbaceousness.  Tlie  two  orders 
are  closely  related  and  probably  have  a  common 
origin.  Five  or  six  families  arc  recogniied, 
containing  in  all  toward  1,600  spedes.  The 
Betlflowcrs  (Campanula)  and  Lobelia  are 
among  the  best-known  members  of  this  order. 
Order  114.  Asterales.  Trees  and  shrubs  or 
most  often  herbs  with  alternate  or  opposite 
leaves  and  great  variety  of  stem  structure. 
Flowers  united  into  heads  with  the  marginal 
flowers  sometimes  modified  into  showy  struc- 
tures ('rays').  Flowers  regular  or  lygomor- 
phic.    Sepals  very  y     '  ■-    i  . .   .  .-_. 


e.g.,  united  to  a  low 


regularly  lobed  aibove  or  the  lube  st^it  down  on 
one  side.  Stamens  five,  attached  at  the  base 
of  the  corolla  tube,  viti)  separate  filaments,  but 
with  united  anthers.  Pistil  inferior,  with  one 
locule  and  one  ascending  oviAe,  bicarpeHary, 
Seed  without  endosperm.  An  immense  order  of 
over  14,000  spedes,  formerly  regarded  as  a 
single  family,  laier  as  constituting  three  fam- 
ilies, but  here  regarded  as  representinjj  14  (the 
tribes  of  other  authors).  TTiis  order  is  re- 
garded as  the  culmination  of  the  evohjtionary 
development  of  the  Phylum  Anthophyta. 
Among  its  menrbers  may  be  mentioned  ihe  sun- 
flower (Helianrhns),  Compass  Plant  (Sil- 
phium.  Fig.  51),  Goldenrod  (Solidago),  Thistk 
(Grsium),  Lettuce  (Lactuca),  etc. 

Class  33.  Motiocotyledottea.  The  mono- 
cotyledons are  mostly  herbaceous  plants,  rarely 
trees,  without  true  wood  and  without  the  power 
to  increase  in  thickness  (secondary  thickening). 
The  vascular  bundles  are  scattered  in  the  stem, 
not  equidistant  from  the  centre.  The  leaves 
are  mostly  scattered'  along  the  stem,  rarely 
whorled  and  only  exceptionally  apposite.  They 
are  king  and  narrow  and  par al let- veined,  or  if 
broad  usually  have  a  midnb,  with  the  lateral 
veins  parallel.  The  parts  of  the  flowers  (sepals, 
petals,  stamens  and  carpels)  are  mostly  in 
three's.  The  seed  leaf  (cotyledon)  is  single 
(apparently  through  the  failure  of  one  of  the 
two  that  start  to  form  to  continue  it.  develop- 
ment). The  evidence  drawn  from  structure  and 
from  the  development  of  the  embryo  makes  it 
seem  probable  that  this  class  arose  from  some 
of  the  herbaceoiu  members  of  Ac  preceding 
class  {Dicoiylrdonett) ,  almost  certainlv  from 
Order  Ranales,  close  to  the  Family  Ranun- 
culace:se.  Indeed,  that  group  and  its  near 
relatives  sometimes  show  a  suppression  of 
one  cotyledon,  a  scattered  arrangement  of 
vascular  bun^es  which  even  may  lack  the  power 
of  secondary  thickening,  and  a  Irimerous  ar- 
rangement of  the  parts  of  the  flower.  Further- 
more, the  members  of  what  seems  to  be  the 
most  primitive  order  of  the  Mono  cotyledon  CK, 
t4ie  Alismatales,  frequently  possess  net-veined 
leaves,  and  in  seedlings  of  many  members  of 
this  class  traces  are  found  of  secondary  thick- 
ening in  the  vascular  bundles.  The  eight  orders 
comprise  nearly  24,000  species. 

Order  115.  Alitmatalts.  Herbaceous,  inane 
family  shrubby  or  tree-like.  UsuaMy  in  wet  soil 
or  aquatic.  Pistils  simple,  mostly  more  than 
one,  superior  to  all  other  parts  of  the  flower, 
which  are  also  not  united  to  each  other.  In 
some  of  the  nin?  families  both  petals  and  sepals 


are  present,  in  others  these  are  ladrinar  or  rei>- 
resented  by  scales  or  bristles.  Of  the  400 
species  ^at  make  up  the  nine  families  some  are 
marine ;  almost  the  only  flowering  plants 
that  grow  in  the  ocean.  The  Water  Plantain 
(ANsma,  Fig.  45)  is  worW-wide  in  its  distribn- 
lion  as  are  some  of  the  Pondwceds  (Potaawge- 
ton). 

Order  116,  LUMet.  The  Lilies,  llie  plants 
of  this  order  are  onlv  exceptionally  aquatic  or 
marsh  inhabitants.  They  are  heifcaceous  with 
a  few  exceptions.  The  pistil  is  compound,  con- 
sisting of  (usually)  Aree  united  carpels.  The 
stamens  are  in  two  (sometimes,  bv  suppression 
of  one  whorl,  one)  whorls  of  three  each  and 
the  petals  and  sepals  are  well  devekiped  and 
often  alike.  The  flowers  are  radially  symmetri- 
cal or  nearly  so.  The  pistils  are  attached  to 
the  flower  axis  above  all  the  other  parts  (pistil 
superior).  The  flowers  are  mostly  showy  and 
borne  singly  or  in  spikes  or  various  other  types 
of  inflorescence,  rarely  closely  crowded.  Here 
are  to  be  found  many  of  the  most  beautiful 
flowering  plants  such  as  the  Lilies  proper 
(Lilium,  Fig.  46),  Lily  of  the  Valley  (Conval- 
laria),  Crown  Imperial  (Fritillaria),  Tulips 
(Tulipa),  Mariposa  Lilies  (Calochortns), 
Sl)ring  Lilies  (Ervthronium),  Hyacinths  (Hy- 
actntfaus).  Day  Lilies  (Hemerocallis).  etc. 
There  are  12  or  13  families  and  nearly  3,400 
species. 

Order  117.  Arales.  The  Aroids.  These 
have  a  flower  structure  derived  from  that  of 
the  Liliales.  The  pistil  is  superior  and  typically 
tricarpellary,  each  earoel  usually  with  two  or 
more  ovules.  The  petals  and  sepals  are  re- 
duced to  small  scales  or  arc  entirely  wanting. 
The  flowers  are  perfect  (stamens  and  pistils 
in  the  same  flower)  or  the  stamens  and  pistils 
are  in  separate  flowers,  usually  then  not  far 
distant        The      flowers      are      crowded      on 


Fig.  SI.     
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Calls  Uly  (Richardis),  in  tduMomj  gnatly  n- 
'uced. 

Date  Pidm  (nmii);  wnatty  reduced. 
Bromu  Gtbh  tBtoniua).  in  btoasomi  greatly 


r^her  thick,  fleshy  spikes  \rtiich  are  fre- 
quently surrounded  and  ov«rtapped  by  a  lan^e 
bract  (spathe).  In  a  few  cases  this  spike  is 
reduced  to  a  short  axis  with  only  one  or  two 
flowers.  The  plants  are  mostly  larcre:  in  some 
cases  being  palm-like  and  somewhat  woody,  but 
in  most  cases  herbaceous  and  upright  or  climb- 
ing. The  leaves  are  laree  and  often  net-veined, 
and  entire  or  lobed  or  compound.  In  one 
family  (LemHoeea,  the  Duckwieeds)  the  leaves 
are  kcking  and  the  small  floating  stem  is  flat- 
tened and  thallus-iike.  bearing  only  one  or 
two  flowers  at  the  edge.    The  1,100  plant!  of 
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this  order  malce  up  ihne  families  wtiich  are 
mostly  inhaUtaiits  of  the  warmer  redans  of 
die  world.  In  Nortfa  America  the  family  ^4^0- 
eete  is  represented  by  the  jack-in-the-Pulpit 
(ArisKma),  Sweet  F\ig  (Acorus),  Skunk  Cab- 
bage (Spathyema),  etc,  while  in  cultivation  we 
find  the  Calla  Lily  (Richardia,  Fig-  52)  and 
the  Elephant's  Ear  and  Taro  (Colocasia),  etc. 
The  tfiird  family  {Cyclattthactx)  consists  en- 
tirely of  tropical  forms  of  i^idi  only  a  few 
are  grown  in  greeiAouses  in  the  temperate 
reinona. 


Order  IIR  Arecaies.  The  Palms  (Fig.  53) 
are  nearly  all  shrubs  or  trees,  often  50  to  100 
feet  in  height,  but  without  true  secondary 
thickening.  Their  stems  hear  a  crown  of  pin- 
nate or  palmate  leaves  at  dieir  summits,  and 
among  them  are  the  axial  (rarely  terminal), 
osoally  much-branched  inflorescences  along 
whose  branches  the  flowers  are  attached.  The 
inflorescence  liat  one  or  more  lar^  bracts  tiiat 
enclose  it  when  young.  The  flowers  are  of  the 
Lity  plan,  consisting  of  a  superior,  tricarpel- 
lary,  compound  pistil  producln«!  from  one  to 
three  seeds,  and  two  whorls  of  three  stamens 
each  and  three  rather  small  petals  and  scfials 
respectively.  Tlie  petals  and  sepals  are  lacing 
in  some  palms  and  in  many  of  the  tribes  the 
stamens  and  pistils  are  in  separate  flowers. 
The  single  family  (Arecacfit  divided  by  some 
authors,  perhaps  wkh  rif^t,  into  five  or  more 
families)  includes  more  than  1,100  species,  all 
natives  of  warm  climates.  Among  these  are 
the  Coconut  Pahn  (Cocos  nucifera).  "The  moet 
useful  plant  in  the  world,*  the  Date  Palm 
{Phtmtx  dactylifera,  Fig.  53),  the  Palmetto 
(Inodes  palmetto),  etc 

Order  119.  Poaies.  The  plants  of  this  order 
are  grass-like  plants  (with  the  exception  of  the 
banDoos,  berlaceons),  with  slender  stems  and 
simple,  usually  narrow  leaves.  The  superior, 
compound  ^stil  is  tricarpellary  or  ^icarpellary 
(rarely  more  than  tricarpellary),  with  one  ovule 
to  eacih  carpel,  or  where  the  pistil  has  but  one 
locule  only  one  ovule  in  the  pistil.  The  peri- 
anth is  reduced  to  small  scales  or  bristles.  The 
inconspicuous  small  flowers  are  accompanied 
with  chaffy  bracts.  The  seeds  possess  abundant 
endosperm.  Of  the  five  families  in  this  order 
the  Sedges  (Cyperacete,  about  3,000  spedes)  and 
Grasses  (Poacett,  about  3,500  species)  are  the 
most  important  These  two  families  form  the 
chief  food  for  the  vast  numbers  cf  Cattle  and 
wild  faerUvorous  animals  that  live  on  prairies 
and  in  open  forests.  The  former  may  be  dis- 
linftmsbed  by  4e  tact  that  the  leaves  are  three- 
ranked  with  their  sheaths  closed  to  form  a 
tube  while  in  the  grasses  they  are  two-ranked 
with  the  sheaths  split  down  one  side.  In  the 
sedges  the  embryo  is  embedded  in  the  endo- 
gjerm-  it  lies  at  one  side  of  it  in  the  (trasses. 
The  diief  sedges  of  the  temperate  regions  of 
Korth  America  are  very  numerous  species  of 
Carex,  of  Cvperus,  of  Sdrpus  (Bulrush),  etc., 
while  the  vast  number  of  grasses  include  Tim- 
othy fPhleumJ,  Red  Top  (ARTOstis),  Orchard 
Grass  (Dactyhs),  Brome  (irass  (Bromus,  Fie. 
54),  and  such  cereali  as  Wheat  (Triticum), 
Rye  (Secale),  Oats  (Avcna),  Barley  (Hor- 
deum),  Uaite  (2ea).  Rice  (Oiyzal,  etc.  The 
Bamboos  (Bambusa  and  Phylkistachys)  are 
Ur^e  perennial  woody  grasses  of  the 
regions  of  the  world  where 
(ree-Iike  dimetinons. 


Order  120.  Hydroekarilalet.  I^eplantsbere 
included  are  all  aquatic  and  mostly  si^merged. 
They  are  fornid  in  frerii  and  salt  water.  TTieir 
compound  pistils  are  formed  of  three  or  more 
united  carpels  and  are  interior  (i.e.,  the  portion 
of  the  flower  axis  on  which  the  petals  and 
sepals  are  borne  has  grown  up  around  the  pistil, 
growing  fast  to  it  so  diat  the  petals  and  sepals 
seem  to  rise  from  the  upper  part  of  the  mstil}. 
They  have  but  one  cavity  with  the  mostly  nu- 
merous ovules  parietal.  The  flowers  are  of 
separate  sexes,  or  in  some  cases  perfect.  The 
stamens  are  in  one  to  several  whorls  of  three. 
The  seeds  contain  no  endosperm.  The  relation- 
ship of  >be  order  is  uncertain,  but  it  seems 
possible  that  they  are  to  be  considered  as  de- 
rived from  the  Alismaiales  or  from  the  Liliales 
not  far  from  the  i>oint  where  they  arose  from 
the  Alismatales.  The  50  or  more  species  of  the 
order  are  placed  bv  some  authors  in  one,  br 
others  in  two  families.  Eel-grass  (Vallisneria. 
I^g.  55)  and  Waterweed  (Philotria)  are  com- 


;  they  often  attain 


Pre.  Si. —  Plant  at  Ecl-gna  (Vallnnerhl.  in  UoB>om;gnatlT 

ndoceil 
Fio.  5A.— liis  plant!  in  UoHom;  jmatly  reduced. 

Pic  5T, —  Ad  eptph/tk   Orchid    (Gongon),   with  praclaot 
Sovra  cluiteri ;  sr«at]y  reduc^d- 

mon  plants  of  this  order.  The  latter  has  be- 
come a  pest  in  streams  in  Europe  into  which  it 
was  introduced  from  its  native  home.  America, 
£!ling  them  up  and  even  impeding  navigation. 
Order  121.  Indoles.  Herbaceous  plants, 
sometimes  of  large  size,  often  vine:.  Flowers 
radially  symmetical  or  nearly  so,  with  com- 
plete trimerous  whorls  of  sepals,  petals, 
stamens  and  carpels.  Stamens  in  two  wborts 
or  the  inner  or  outer  whorl  lacking.  Pistils 
inferior.  These  plants  are  very  closely  related 
to  the  Liliales  from  which  they  were  undoubt- 
edly derived.  The  chief  difference  is  the  in- 
ferior pistil  as  compared  with  the  superior  pistil 
of  that  order.  About  six  families  include  the 
1^30  species  of  this  order.  Among  these  may 
he  mentioned  the  Irises  (Iris,  Fig.  56),  the  true 
Yams   (EHoscorea),  AmarylKs,  Glatholus,  Nar- 

Or'der  122.  Zingiherales.  The  plants  of  this 
order  are,  like  those  of  the  foregoing  one, 
herbaceous,  in  the  case  of  the  bananas  iieing  of 
tree-like  dimensions.  The  flowers  are  some- 
what to  exceedingly  irregular,  either  by  their 
dorsiventral  symmetry  or  by  total  lack  of  sym- 
metry. The  whorls  of  stamens  are  usually  in- 
complete, certain  members  being  lacking  or  re- 
placed by  petaloid  •staminodia."  The  pistil  is 
inferior  and  consists  of  three  united  carpels 
with  one  to  many  seeds  in  each.  This  order 
is  closefy  i«Uted  to  the  foregoing  one  from 
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wMch  it  differs  chiefly  by  its  zygomorphous  or 
asymmetrical  flowers  with  incomplete  whorls 
of  stamens.  The  Banana  (Musa),  Ginger 
(Zin^er),  Cantia,  etc.,  are  well'^mown  repre- 
sentatives of  the  group  which  contains  about 
550  species  in  four  families. 

Order  123.  Orchidoles.  The  two  fanriKe* 
generally  placed  in  this  order  are  not  with  any 
certainty  to  be  placed  together.  Possibly  the 
one  (BMrtnanniatete\  should  be  placed  with 
the  I ri dales.  The  two  agree,  however,  is 
the  inferior,  tricarpellary  pistil  with  very 
numerous,  minute  seeds  with  no  or  very  little 
endosperm.  In  the  one  family  (of  about  60 
species)  the  flowers  of  some  species  are  radially 
symmetrical,  of  other  species  zygomorphic,  the 
latter  being  the  case  througnout  the  other 
family  {Orehidacta).  In  the  latter  family, 
three,  four  or  five  stamens  are  suppressed, 
while  in  the  former  both  whorls  or  only  one 
whorl  may  be  present.  The  plants  are  all 
herbaceous.  The  Orchids  (Fig.  5?)  number  up- 
wards of  7,500  species  and  are  found  from  tne 
cooler  temperate  zones  to  the  tropics  where 
they  reach  their  greatest  development.  They 
are  terrestrial  or  epiphytic,  green  or  in  a  few 
cases  lacking  chlorophyll  and  then  Kaining  their 
food  from  deca^ng  orsanic  matter  in  the  soil. 
None  are  parasites,  llie  flowers  are  strongly 
zygomorphous,  with  the  one  or  two  (rarely 
three)  stamens  grown  fast  to  the  pistil.  They 
show  the  most  remarkaible  adaptation  to  fer- 
tilization by  insects.  Although  grown  largely 
for  the  beauty  of  their  usually  long-persisllng 
flowers,  e.g. —  Catileya,  Catasetum,  Dendrobium, 
etc.,  Aie  only  orchid  widely  cultivati.d  for  other 
purposes  is  Vanilla,  a  climbing  vine  wifh  thick, 
gjeen  stem  and  flat  leaves,  whose  long  slender 
pods  are  the  'Vanilla  beans'  of  trade.  Among 
the  commoner  native  orchids  of  temperate 
North  America  may  he  mentioned  riie  Lady's 
Slipper  (Cypripedium),  Orchis,  Pagonia,  etc. 
Charles  E.  Besset, 
Late  Professor  of  Botany,  The  University  of 
Nebraska, 

Revised  by  Ehnst  A.  Bessct, 
Professor    of   Botany,    Michigan   AgriciUturai 

PLANTS,  DiMMca  of.  Diseases  in  plants 
have  existed  as  long  as  plants  ihemselves  — 
ages  before  the  advent  of  man.  Civilization 
and  agriculture  have  tisuaily  developed  together 

in  all  parts  of  the  earth  and  it  is  not  strange 
that  anything  that  troubled  or  destroyed  an  im- 
portant fooa  plant  should  be  observed  and  the 
cause  sou^t.  In  the  earliest  historic  records 
as  well  as  in  early  Greek  and  Roman  times  some 
of  the  more  destructive  diseases  of  plants,-  like 
rust  and  mildew  or  blight  of  cereals,  were 
widely  known  and  discussed.  A  special  deity 
was  recognized  who  ruled  these  phenomena  and 
to  whom  sacrifices  were  offered. 

Injury  due  to  animals,  especial^  insects,  and 
to  extremes  of  weather  and  unfavorable  soil 
conditions  were  early  often  associated  with 
their  appropriate  causes.  It  was  not,  however, 
until  the  latter  part  qi  the  18th  and  the  begin- 
ning of  the  19th  century  that  the  solid  founda- 
tions of  plant  pathology  were  laid  by  the  de- 
veloiHueut  of  anatomy  and  phy Oology.  The 
early  works  of  Unecr.  'Die  Exantheme  der 
Pflanien,>  etc.  (1833) ;  Weigmann.  'Die  Krank- 
heiten    und    Krankhaften     Misbildungen     der 


Gewalcfase*  (1839),  aad  of  Meyen,  <Pflanzen- 
pathologie'  (1841),  mark  an  important  st^ 
forward  in  the  embryo  science  of  plant 
pathology.  During  iliis  period  miscroscopical 
chemical  and  physiological  wotk  with  plants 
was  active.  The  writers  of  this  period  rather 
overworked  unfavorable  nutrition  as  the  cause 
of  disease.  Maladies  that  could  not  be  tjaced 
to  visible  external  causes  were  tisuaily  held  to 
be  due  to  unsuitable  nourishment  or  the  lack  of 
something  in  the  soil.  It  was  not  believed  that 
the  fungi  so  often  found  associated  with  dis- 
eases had  any  castial  relation  to  Ifaem.  They 
were  held  to  be  abnormal  developments  of  the 
diseased  cells  themselves  and  not  independent 
organisms.  It  remained  tor  De  Bai?  to  de- 
termine the  true  nature  and  habits  of  fungi  and 
bacteria  and  to  demonstrate  their  causal  relation 
to  disease  in  many  cases.  His  careful  work 
gave  a  great  stimulus  to  investigation  in  plant 
and  animal  pathology  and  opened  what  has 
proved  to  be  the  most  important  field  of  the 
science.  His  two  most  important  works  are 
'Unlersuchungen  iiber  die  Brand^ilze,'  etc 
(1853),  and  'Morphologie  und  Physiologic  der 
Pilie,»  etc.  (1866).  Since  De  Bary  the  rapid 
development  of  the  subject  is  well  represented 
by  the  works  of  Hariig  (187-1-59),  Frank  (1880- 
96),  Soraurer  (188MS),  Marshall  Ward  (1889- 
1901).  The  last  work,  'Diseases  in  Plants,*  is 
one  of  the  most  excellent  and  readable  exposi- 


tliere  is  no  defined  line  between  health  and 
disease  is  generally  recognized  by  pathologists 
and  physiok^sts.  A  plant  continually  varies  in 
response  to  oianges  in  its  environment.  There 
is,  however,  for  each  individual  and  for  a  given 
Species  as  a  whole  a  certain  accustomed  range 
or  power  of  adaptation  to  each  factor  of  its 
environment  and  to  the  various  combinations 
of  these  factors.  The  process  of  natural  selec- 
tion operates  to  perfect  this  adaptive  atluaing 
of  the  individual  and  the  spedes  as  a  whole  to 
die  conditions  under  which  they  live.  If  these 
conditions  are  subject  to  great  extremes  of 
moisture  and  dryness  or  heat  and  cold,  the 
natural  or  indigenous  vegetation  will  be  found, 
as  a  rule,  equal  to  the  emergency,  while  an 
introduced  species,  if  developed  under  an  en- 
vironment not  subject  to  such  extremes,  might 
be  seriously  injured  or  destroyed,  and  if  the 
chaiige  is  very  unusual  even  the  Indigenous 
species  may  suffer.  A  moist,  warm,  clouibr 
spring  may  be  followed  by  dry,  hot  weather 
and  tne  tender  watery  ^owth  be  so  much  dried 
out  and  checked  that  it  may  .be  deformed  and 
abnormal  in  shape,  structure  and  size.  This 
variation  may  be  slight  or  it  may  be  great. 
If  it  is  slight  it  may  have  no  appreciable  effect 
on  the  vigor  and  growth  of  the  plant.  The 
leaves  hecoroes  a  little  firmer  and  smaller  and 
more  resistant  to  the  hot,  dry  conditions,  while 
the  maturer  leaves  that  jrannot  adapt  them- 
selves to  the  change  turn  yellow  and  fall,  cut 
off  by  the  parent  plant  The  plant  is  better 
for  the  change  and  can  live  under  the  modified 
conditions  with  ^eater  ease  and  safety. 

If  the  variation  is  greater  the  growth  of 
the  plant  may  be  decidedly  checked,  the  leaves 
being  small  and  many  more  of  them  shed.  In 
still  more  extreme  cases  the  tender  leaves  may 
be  dried  up  and  killed  either  wholly  or  in  part. 
According  to  Hartig,  'It  is  only  when  the  sickly 
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omdition  leads  to  the  death  of  sonie  part  of 
the  plant  that  we  may  speak  of  acitial  disease.* 
Wbere  a  few  leaves,  unable  to  adapl  themselves 
to  a  changed  condition,  turn  yellow  and  fall, 
the  (eaves  themselves  may  be  niseased,  but  the 
plant  as  a  whole  is  benefited  by  their  loss  by 
being  relieved  of  sources  of  uncontrolled  drain 
of  its  water  supply.  As  the  loss  of  leaves  be- 
comes greater,  however,  we  pass  from  the  ex- 
tremely localized  disease  to  a  point  where  the 
n-hole  or  a  considerate  part  of  the  plant  is 
weakened,  either  by  the  direct  loss  of  food  that 
should  be  furnished  by  the  leaves  to  the  rest 
of  the  plant  structure  or  by  the  use  of  reserve 
food  in  the  reproduction  of  lost  parts.  It  is 
evident  in  such  cases  that  the  boiijer  line  be- 
tween health  and  disease  is  hard  to  define.  The 
case  is  not  much  easier  if,  instead  of  variations 
produced  by  moisture  and  temperature,  we 
consider  those  caused  by  insects  or  fui^.  A 
few  leaves  eaten  from  a  tree  by  some  insect  or 
destroyed  t^  a  fungus  might  hsrve  no  injurious 
effect  on  the  free  as  a  whole  and  might  even 
be  an  advantage,  but  39  the  number  of  in- 
jured leaves  increases  the  tree  is  weakened  and 
Its  life  threatened.  Sli^t  doses  of  certain  pea- 
sons  stimulate  the  cells  10  more  vigorous 
growth,  acting  as  a  tonic,  while  a  little  larger 
dose  poisons  and  destroys  the  cell  Leaving  all 
questions  of  consistency  of  definition,  we  may 
practically  define  as  diseased  all  those  condir 
tions  of  a  plant  which  (Erectly  or  indirectly  en- 
danger its  life  or  prevent  normal  development 
under  given  conditions  of  environment.  Or,  as 
Uarshall  Ward  puts  it,  "We  may  detine  disease 
as  dangerous  disturbances  in  the  regularity,  or 
interference  with  (he  completeness  or  range  of 
ihe  molecular  activities  constituting  normal  life 
—  that  is,  health  —  and  it  is  evident  that  every 
degree  of  transition  may  be  realized  between 


Classification  of  Diseases.— The  method 
of  classification  adopted  is  more  a  matter  of 
Oinvenience  than  importance.  Most  writers  in 
ptuit  pathology  base  their  classifications  on  the 
causes  of  disease.  Frank,  for  example,  adopts 
the  following  outline:  (1)  £ffects  of  insuffi- 
cient room  or  space;  (2)  ESects  o{  wounds; 
(3)  Diseases  due  to  atmospheric  influences;  (4) 
Diseases  due  to  soil  influences;  (5)  Diseases 
due  to  the  action  of  injurious  substances;  (6) 
Diseases  due  to  injurious  plants;  (7)  Diseases 
due  to  injurious  animals ;  (8)  Diseases  without 
any  noticeable  causes. 

Martig  discusses  diseases  of  trees  according 
to  the  following  scheme;  (1)  Diseases  induced 
hr  Phanerogams ;  (2)  Diseases  induced  by 
Cryptogams;  (3)  Wounds;  (4)  Diseases  due 
10  unfavorable  conditions  of  soil;  (5)  Diseases 
due  to  unfavorable  atmospheric  conditions. 
While  a  classification  based  on  cause  is  more 
scientific  and  more  convenient  for  the  pathol- 
ogist, classifications  based  on  the  plant,  the  part 
ol  the  plant  attacked  and  the  symptoms  are 
the  most  intelligible  and  convenient  for  those 
who  devote  themselves  to  the  practical  culti- 
vation of  plants.  According  to  such  an  arrange- 
ment we  should  have  diseases  of  roses,  carna- 
tions, violets,  lilies,  wheat,  com,  oats,  lye,  apple 
trees,  peaches,  plums,  maple,  alder,  birdi,  etc 
Under  each  head  we  could  subdivide  into  dis- 
eases of  roots,  stems,  leaves,  flowers  and  fruits, 
and  anin  according  to  sj^ptcmis  —  decay  or 
loss  of  parts,  swellings,  galls,  shriiikii^,  Cank- 


ers, spots,  discolo  rations,  etc,  finally  coming 
down  to  the  causes.  It  cannot  be  too  stronglr 
nrged  that  pathologists  writing  for  practic^ 
men  adopt  this  latter  type  of  classification  at 
least  as  a  key.  for  the  identification  of  specific 
diseases,  as  Hartig  has  done  in  his  excellent 
work  on  the  'Diseases  of  Trees.'     In  practice 


_. .  and  interpret  the  symptoms  (diagnosisV 
then  to  find  and  stiidy  the  causes  (etiology). 
We  are  then  in  a  position  to  determine  curative 
measures  (therapeutics)  or  preventive  measures 
(prophylaxis). 

The  general  survey  of  the  subject  of  plant 
|>athology  as  planned  in  this  article  is  based 
on  the  following  classification: 

I.  Constitutional  conditions  —  predisposition 
and  immunity. 

II.  Diseases  without  apparent  cause. 

III.  Diseases  caused  by  the  non-living  envi- 
ronment. 

(o)  Conditions  of  soil  or  substratum. 

(b)  Atmospheric  conditions. 

(c)  Temperature. 
(<6  Li^t 

(e)  Electricity. 

(/)  Shock  or  jars  —  mechanical. 

IV.  Diseases  caused  by  the  living  environ- 

(a)  Antagonistic    association,    crowd- 
ing, isolation,  etc 
(6)  Vegetable  parasites. 
(c)  Animal  parasites. 

Coostitutiona]  ConditioDS  —  Predisposi- 
tion and  Immunity. — A  plant  may  be  likened 
10  a  very  delicately  constructed  and  complex 
machine  automatically  adjustable  under  certain 
conditions  and  capable  of  runnii^  and  doing 
work  if  properly  supplied  with  energy.  The 
accurate  and  perfect  working  of  the  machine 
depends  first  upon  the  perfection  of  its  con- 
struction and  adjustment,  down  to  the  minutest 
detail.  It  comes  from  the  manufacturer  with 
B  wheel  or  screw  missing,  or  the  parts  incor- 
rectly adjusted  or  made,  it  must  do  its  work,  if 
at  all,  with  more  or  less  imperfection,  and  we 
may  consider  that  the  mechanism  has  a  consti- 
tutional dilSculty  or  imperfection.  Perhaps  a 
new  machine  is  assembled  from  parts  of  old 
ones  so  differing  from  each  other  that  it  be- 
comes impossible  to  produce  a  perfectly  co- 
ordinated mechanism.  Some  of  the  variations 
that  occur  in  the  constitution  and  organization 
of  plants  during  the  process  of  reproduction  and 
development  are  of  the  nature  of  such  inv- 
perfect  construction  or  adjustment  When 
these  imperfections  endanger  the  life  of  the 
plant  we  have  a  constitutional  disease,  or  at 
least  a  predisposition  to  disease. 

PreiUsposition  to  disease  may  be  notmsl  or 
abnormal.  Normal  predisposition  is  where 
some  perfectly  normal  condition  of  growth 
makes  the  plant  liable  to  injury.  Voung  cereal 
plants,  for  example,  are  liable  to  infection  by 
smuts,  while  older  plants  are  quite  resistant 
When  the  formation  of  young,  tender  growth 
coincides  with  the  spore  dissemination  of  some 
fungus  or  the  prevalence  of  some  insect  best 
able  to  attack  growth  in  such  condition,  the 
plant  is  at  this  stage  normally  predisposed  to 
such  attack.  In  the  same  way  there  may  be 
normal  predisposition  to  injury  by  cold,  light, 
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heat,  elc  but  in  no  case  of  this  land  could  lh< 
predisposition  be  considered  in  any  sense  dis- 
ease. Abnormal  predisposition  is  where  some 
abnormal  change  takes  place  in  the  plant  from 
any  cause  whii£  lowers  its  vitality  or  resistance, 
and  which  is  in  itself  a  pathological  condiiioa. 
Wounds  and  mechanical  injuries  may  permit 
the  entrance  into  the  plant  o!  insect  or  fungous 
parasite^  as  is  the  case  with  many  of  the  wood 
rot  fungi.  Injuries  from  cold  or  heat  may  re- 
duce the  normal  resistance  to  parasites.    Plants 


growth,  though  not  to  the 

even  freezing,  are  often  unable  to  resume  nor- 
mal growth  even  under  the  most  favorable  con- 
ditions. They  appear  to  be  partially  paralysed 
and  are  in  this  condition  extremely  subject  to 
insect  and  fungous  attack.  So  many  pre<usposi- 
tions  develop  as  the  result  of  starvation,  over- 
feeding or  unbalanced  nutrition  even  before 
the  initiative  pathological  changes  have  become 
chronic. 

Genera,  species  and  individuals  vary  among 
themselves  in  liability  to  disease  or  resistance 
to  it  as  they  do  in  other  ways.  Races  resistant 
or  immune  to  certain  unfavorable  conditions  or 
parasitic  enemies  are  common  in  nature,  and 
may  develop  as  the  result  of  natural  selection, 
or  more  quickly  and  certainly  as  the  result  of 
artificial  selection  of  a  natural  tendency.  If  a 
natural  tendency  to  resistance  is  not  present 
in  a  given  species,  race  or  variety,  it  may  be 
introouced   into   new   generations   Uirough   the 

¥-ocesses  of  breeding  and  selection  combined. 
he  production  of  plants  for  special  purposes 
resistant  or  immune  to  certain  diseases  is  prov- 
ing of  immense  value  to  agriculture.  On  the 
other  hand,  both  in  natural  and  artificial  selec- 
tion and  breeding,  non-resistant  or  sensitive  in- 
dividuals, varieties  and  races  may  develop  or 
be  developed  unusually  subject  to  disease. 

Seedless  or  non-fertile  individuals  may  re- 
sult from  too  close  fertiliiation,  or  where  the 
parents  are  too  distantly  related;  or  if  seeds 
are  produced  in  such  cases,  the  individuals 
grown  from  the  seeds  often  lack  in  vigor  or 
reach  an  incomplete  or  imperfect  development 
the  same  as  in  animaU. 

Many  species  of  plants,  like  the  violet,  straw- 
berry, lilies  and  bulbous  and  tuberous  rooted 
plants  in  general,  are  naturally  propagated  by 
vegetative  offshoots,  runners,  buds,  bulbs,  etc., 
and  by  seeds.  The  seed  generations  under  nor- 
mal conditions  are  usually  the  most  vigorous 
and  variable.  Take,  for  example,  plants  from 
the  seeds  of  LUium  harrisH  (Bermuda  lily),  de- 
rived from  crossing  individuals  of  the  same 
variety,  as  compared  with  plants  from  bulblets 
of  the  same  individuals  propagated  for  many 
years  by  bulb  generations,  and  note  the  differ- 
ences. The  plants  direct  from  the  seed  and 
from  the  bulbs  produced  by  the  seedling  genera- 
tion are  relatively  much  more  vigorous  than  the 
plants  from  bulbs  distantly  removed  from  a 
seed  generation.  The  latter  are  mudi  more 
sensitive  than  the  former  to  the  attaclu  of 
aphides  and  red  mites  on  the  leaves  and  die 
bulb  mites  on  the  bulbs  and  roots.  The  latter 
are  also  more  sensitive  than  the  former  to 
fungous  parasites,  and  to  unfavorable  condi- 
tions of  the  non-living  environment.  The 
same  is  true  of  the  cultivated  violets,  especially 
the  varieties  that  are  propagated  from  runners 
and  seldom  produce  seed  on  account  of  the 


doubUng  of  the  Sowers.  Long  oODtmued  asex- 
ual propagation  appears  in  these  cases  to  gra.du- 
ally  reduce  the  power  of  individual  adjustment 
or  adaptation  to  changes  in  environment,  re- 
sulting in  decreased  vigor  and  resistance  to  un- 
favuiable  conditions.    On  the  other  hand,  there 


of  predisposition  to  disease  tn 
some  cases,  and  even  constitutional  dcrange- 
rneut.  must  not  be  overlooked  in  the  study  of 
Ktiology  of  a  disease. 

Diseases  withont  Appaxeiit  Causcv—  Under 
this  head  a  number  of  obscure  but  well-defined 
diseases  are  grouped,  the  Ktiology  of  which  is 
still  unknown.  Among  these  are  the  California 
vine  disease,  peach  yellows  and  peach  rosette, 
little  peach,  some  forms  of  gummosis  of  the 
stone  fruits,  die  back  of  the  orange  and  a  score 
of  other  diseases,  apparently  conta^ous,  though 
the  cause  has  not  yet  been  found. 

Varic^tion'— Formerly  variegations  were 
included  in  this  class.  These  are  characterized 
by  the  development  of  white,  ^llow  or  colored 
snots,  blotches,  segments,  stnpes  or  bands  in 
the  otherwise  apparently  normal  green  leaves. 
The  transition  from  the  diseased  to  healthy 
cells  is  usually  sharp  and  well  defined  from  the 
youngest  to  me  oldest  stages  of  the  leaves  or 
other  tissues  involved.  Any  particular  cell  is 
subject  to  the  disease  only  while  in  a  state  of 
active  division.  It,  therefore,  never  spreads  to  a 
cell  that  has  stopped  dividing.  The  diseased 
cells  are  usually  smaller  than  healthy  cells,  and 
are  of  much  slower  growth.  The  nucleus  and 
protoplasm  are  more  vacuolate,  but  the  most 
apparent  change  is  in  the  development  of  the 
cnloroplast  and  the  chlorophyll.  The  chloro- 
plasts  may  be  reduced  in  number  and  size,  and 
the  chlorophyll  may  be  reduced  or  entirely  ab- 
sent. The  diange  in  the  diseased  cells  them- 
selves is  often  progressive,  starting  with  a  re- 
duction of  chlorophyll,  gradually  fading  to  yel- 
low, then  to  white  as  the  cell  matures.  In  many 
cases  the  disease  is  transmitted  through  the 
seed  and  is  thus  hereditary.     In  others  it  is 

Eropagated  only  by  division  of  the  original  plant 
y  buds,  ^ttings,  etc  When  a  variegatea  bud 
or  branch  is  grafted  into  yonng,  rapidly-grow- 
ing tissues  of  a  normal  or  healthy  plant  of  the 
same  variety,  branches  formed  above  and  below 
the  graft  often  become  variegated,  demonstrat- 
ing that  the  disease  is  thus  transmissible  or  in- 
fectious. When  it  once  appears  in  a  plant  it  is 
very  persistent,  especially  when  it  has  gone  to 
the  point  of  involving  the  seed  generation. 
Sometimes,  however,  a  plant  which  has  been 
producing  variegated  growth  suddenly  returns 
to  the  normal  green.  While  such  changes  are 
usually  classed  as  spontaneous  variations^  they 
differ  in  many  respects  from  normal  variation. 
Recent  investigations  by  the  writer  and  others 
have  demonstrated  that  variegations,  including 
the  so-called  mosaic  diseases,  develop  as  the 
result  of  certain  dislurhances  of  nutrition  of  the 
young  dividing  bulb  cells. 

All  forms  of  variegation  weaken  the  tissues 
involved  and  make  them  more  subject  to  insect 
and  fungous  attack  and  more  easilv  injured  by 
cold  or  hi^h  temperature.  Besides  this  the 
changes  are  in  theraseive.'i  strictly  pathological, 
and  threaten  or  cause  the  premature  death  at 
least  of  the  parts  affected. 

Albinistn.—  When  the  loss  of  the  green  coU 
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Oneous,  not  curable  &  addition  of  some  lacking 
autrient.  it  may  be  classed  with  variations. 
Other  forms  of  albinism,  yellowing  or  cnlorosis 
are  brought  about  by  lack  of  iron,  excess  of 
■ime,  carbonic  acid,  lack  of  light,  etc.,  and  will 
be  further  discussed  when  these  factors  are 
considered  in  relation  to  disease.  The  cure  and 
prevention  of  diseases  of  this  class  must  be 
based  on  secnring  and  maintaining  a  correctly 
balanced  nutrition  for  the  young  cells  —  protect- 
ing them  from  shocks,  especially  those  due  to 
temperatnre  variations.  Peach  yellows  and 
rosette,  California  vine  disease,  die  back  of  the 
orange  and  diseases  of  this  ^e  can  be  con- 
trolled only  by  rooting  out  the  maeased  individ- 
uals upon  the  afipearance  of  the  first  symptoms. 
At  the  present  time  we  know  no  cure  for  these 
particular  diseases.  In  many  respects  they 
behave  tike  variegation  or  mosaic  diseases. 

Diseases  Caused  by  the  Nok-Living 

EmtBONMENT. 

From  what  has  been  said  in  previous  para- 
graphs, it  is  evident  that  unfavorable  physical 
and  chemical  conditions  of  the  soil,  excessive 
dryness  or  moisture  of  the  soil  or  atmosphere, 
unfavorable  conditions  of  temperature,  light,  etc, 
may  cause  derangements  resulting  in  temporary 
or  chronic  disease.  Plants  which  have  become 
adapted  by  natural  or  artificial  selection  to  a 
certain  range  and  sequence  of  soil,  moisture,  < 
temperature  and  light  conditions  usually  suffer 
some  sort  of  derangement  if  exposed  to  a  set 
of  conditions  malerialh  different  in  any  par- 
ticular factor,  group  of  factors  or  in  the  rela- 
tion of  these  to  each  other.  It  is  absolutely 
necessary,  therefore,  in  studying  the  xtiology 
of  diseases  to  know  the  natural  or  constitutional 
requirements  of  the  plants  and  their  powers  of 
adaptation.  This  knowledge  can  be  obtained 
only  t^  long  and  intimate  acquaintance  with  the 
kind  of  plants  in  question  under  varying  con- 

SoiL — In  natural  conditions  it  is  a  matter 
of  general  observation  that  certain  varieties  of 
plants  thrive  best  on  particular  kinds  of  soil, 
the  same  as  in  particular  conditions  of  light, 
temperature  and  moisture.  The  storage  and 
movement  of  water  in  soils  and  its  availability 
to  plants,  the  solution  of  soil  foods,  nitrifica- 
tion, temperature  and  aeradon  depends  largely 
upon  the  structure  or  physical  composition  of 
the  soils.  Water,  food,  air  and  temperature 
are  among  the  fundamental  requirements  of 
vegetation.  It  is  the  varying  amounts  and  rela- 
tions of  these  factors  maintained  by  a  given 
soil  that  largely  determine  whether  or  not  it 
is  naturally  suited  in  a  given  region  to  a  par- 
ticular class  of  plants.  Where  all  these  con- 
ditions are  under  easy  control  the  Idnd  of  soil 
is  a  matter  of  less  importance.  The  work  of 
furnishing  and  maintaining  propef  conditions  is 
done  by  the  gardener  instead  of  by  the  soil  in 
the  latter  case.  It  is  not  profitable,  however,  to 
employ  soils  that  require  close  and  constant 
attention,  even  where  conditions  are  largely 
under  control.  If  is  the  aim  of  economic^ 
production  to  select  a  soil  for  a  given  crop  that, 
vith  a  minimum  of  labor  expended  on  the  part 
of  the  cultivator,  produces  ute  desired  results. 
It  is  evident  from  these  considerations  that  the 
conditions  of  the  soil  must  be  considered  in 
connection   with   all    of   the   other    factors  of 


no  one  of  them  ever  acts  inde- 
pendently and  alone  in  the  production  of  dis- 
ease. The  plant,  too,  has  to  be  considered.  It 
may  be  adapted  to  withstand  the  variations  that 
take  place  in  a  sandy  soil  in  a  locaUty  charac- 
terized by  particular  meteorological  conditions, 
while  it  could  not  thrive  in  a  clay  soil  in  the 
same  locality.  On  the  other  hand,  with  changed 
meteorological  conditions  the  same  plant  might 
do  best  in  the  clay  soil. 

Root  Suffocation,—  This  is  one  of  the  most 
usual  diseased  conditions  caused  by  physical 
conditions  of  the  soil  preventing  the  ready 
access  of  atmospheric  oxygen  or  the  ventilation 
of  the  soil.  A  very  fine  sand  closely  packed,  or 
a  clay  soil  with  a  crust  excludes  the  air  unless 
the  sand  is  stirred  or  the  crust  broken.  Carbon- 
dioxide  accumulates  and  the  oxygen  is  reduced. 
The  root  hairs  and  feeding  roots  die  for  lack 
of  sufficient  oxygen  for  respiration.  Growth  is 
checked  by  starvation  due  to  reduced  root  ac< 
tion.  The  tissues  become  hard  and  woody. 
The  plant  may  then  die  in  dry,  hot  weather  by 
desiccation,  or  it  may  simply  starve  to  death. 
Plants  injured  in  this  way,  even  slightly,  often 
become  the  prey  of  insects  and  fimgi,  especially 
of  those  that  attack  the  roots,  lliis  form  of 
suffocation  is  also  often  found  where  the  roots 
of  plants  have  to  grow  under  close  pavements 
or  hard  packed  ground  or  heavy  sod.  Another 
form  of  root  suffocation  results  from  poor 
drainage  or  excess  of  moisture  in  a  soil,  thus 
excludmg  the  oxygen  and  preventing  soil  venti- 
lation. The  feeding  roots  die  and  ferment,  not 
only  cutting  off  the  proper  absorption  of  soil 
food  elements  but  resulting  in  poisoning  the 
plant  by  products  of  fermentation.  The  leaves 
rapidly  turn  yellow  and  drop,  and  unless  the 
soil  is  dried  out  and  aerated  the  plant  soon  dies. 
This  latter  form  of  root  suffocation  is  very 
common  among  plants  grown  in  pots  or  tubs. 
When  the  natural  drainage  is  stopped  up  or  the 
plant  is  over-watered,  the  soil  becomes  sour. 

The  best  thing  to  do  in  such  a  case  is  to  re- 

Kt  the  plant  into  fresh  soil  containing  a  little 
le  or  wood  ashes,  first  washing  off  the  old 
soil  and  trimming  on  the  diseased  roots.  Good 
drainage  must  be  furnished  and  over-watering 
avoided.  It  must  be  clearly  understood  that  the 
roots  of  most  plants  require  an  abundant  supply 
of  oxygen,  and  that  they  will  suffocate  and  die 
if  they  do  not  get  it. 

Poisonotu  materials  in  the  soil  are  also 
often  the  cause  of  serious  root  injury.  Illu- 
minatic^  gas  leaking  from  gas  mains  or  pipes 
and  diffusing  through  the  soil  in  the  minutest 
quantity  kills  andpoisons  the  roots  of  all  kinds 
of  ve^tation.  The  only  thing  to  do  in  such 
cases  1$  to  stop  the  leak  and  air  the  soil. 

The  decomposition  of  organic  matter,  espe- 
cially manures  rich  in  nitrogen,  in  soils  not  well 
supplied  with  oxygen,  results  in  the  formation 
of  products  injurious  to  the  roots  of  plants.  In- 
jurious acids  are  often  set  free  from  their  com- 
binations in  the  soil  by  the  action  of  plant  roots, 
bacteria  and  fungi  and  by  chemical  changes 
brought  about  by  the  use  of  certain  fertilizers, 
like  the  acid  of  superphosphates.  In  all  those 
cases  a  liberal  addition  of  lime  to  the  soil  acts 
as  a  cure  to  the  injured  plant  and  corrects  the 
acid  condition. 

Alkali  Soils. —  In  some  cases,  on  the  other 
hand,  there  is  too  much  lime  or  other  alkaline 
material  such  as  carbonate  of  soda,  etc.,  in  the 
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soil.  The  root  hairs  and  feeding  rools  are  killed 
by  a  sudden  rise  of  a  soluble  alkali,  or  they 
may  die  a  slow  death  if  there  is  too  much  lime. 
It  is  a  curious  fact  that  a  liberal  addition  of 
gypsum  tends  greatly  to  reduce  the  injury  in 
both  these  cases  and  to  raise  the  limit  of  endur- 
ance  of  most  crops  of  alkali.  Where  alkalis 
cannot  be  washed  out  of  soils  through  proper 
drainage,  much  can  be  done  by  breeding  and 
selecting  varieties  of  plants  belter  adapted  to 
such  conditions.  Great  progress  has  already 
been  made  in  this  direction  with  alfalfa,  sugar 
heels,  cereals,  date  palms,  etc. 

Soil  NatrientB,^  Every  green  plant  re- 
quires for  its  healthy  development,  besides 
water,  oxygen  and  the  COi  of  the  air,  a  certain 
proportion  of  nitrogen  in  the  form  of  nitrates 
or  ammonia,  a  salt  of  potassium  and  of  phos- 
phoric acid,  available  calcium  and  magnesium 
in  about  equal  proportion,  sulphur  and  a  trace 
of  irou  and  chlorine.  If  these  are  not  available 
to  the  plant  in  the  right  form  or  ratio,  or  if 
any  of  them  is  too  greatly  in  excess  or  lacking, 
a  diseased  condition  of  the  plants  in  such  soils 
quickly  develops. 
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nucleus.     lu    ledBCtion    beli 
fbllowed  by  a  ceoatioi      ' 

BTeen  celli  by  diioraaiiL r~..  ~  — -  ^.-. — r-'" 

becomea  reddiah.  then  ydlow.  Th<n  latter  change*  take 
otace  Snt  in  Che  mattuer  leavst,  then  ia  the  TniDBer  — '- 
An  api>)iaatiDa  of  phoiphatea  or  auparphoapMite*  1] 
\a  tbeie  patholopcal  canditiona. 
iao  k  reouired  in  conaiderable  quantity 
I  of  tba  tint  ajgna  in  a  plaat  tu  a  lac 
"id  ceMation  of  erowth 
bla.     During  the  tarl] 


prm^^y  cor 

anSaUepot 
other  ainaie 
of  potuE  ati 


Lion  of  the  chlomphyn  which  Grat 


I    unwlly 


the  plant!  often  ret^n  their  normal 
iHBni  wiu*.  m  Htm'  ata^  very  little  atwch  at  autat  ia 
rnada  and  almost  no  protem  or  nitrogenous  matter-  UnlEM 
the  miialiis  element  li  lupplied  the  planu  finally  tMcome 
yellow  and  slowly  die.  Pota>Aiun>  hastens  and  perfeeta 
the  nutuiine  at  plants,  apccially  the  ripening  of  the  wood 
qJ  perennial  plants.  maJcinE  tbenj  less  liable  to  winter  injury. 


The  starch  made  by  the  ehCmplasts  is  converted  with 
difficulty  into  sugar.  This  retardation  it  probably  due  M 
'■»--  *---  ■'—»  --   — '-^ —  — -"n  the  production  ^'  "'- 
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of  rich  fundamental  importance  to  the  vegetable  cell  H  ii 
navartheleis  absolutely  requiied.  especially  during  ths  peaiods 
of  flowering  and  fniitinii.  A  very  small  amount  may  often 
BuRice  to  meet  the  requirements  of  erowlh  up  to  the  flowering 
period,  bat  at  thia  time  a  decided  Wk  of  magncaiam  lenltt 
in  the  failun  ta  aet  fruit  or  ila  fsilnre  to  matura.  With 
a  more  decided  lack  normal  vegelatinn  soon  ceases,  pioleptie 
■hoots  develop  with  ahoitened  stems,  small,  distorted, 
yellowish  leaves  crowded  together  in  lOBBttei  somewhat 
resembling  potash  itarvation  eicept  in  color. 

always  lie  ass^ialcd  in  olant  cella  except  in  some  of  the 
lower  dasHs  of  plants.     The  ratio  of  one  pi"    ' '  - 


-- — . —  c^ldlun  reanttji 

early  desth  of  the  culls. 


■o  thne  of  caletua  is  tin 
:hDU^thi>  is  quits  variabl 

a  neatly  retarded  growtb 

Both   mavUHum   and 

a  the  soil  by  combining  with  tbe  acids  set 
'  1,  fermentations  and  other  btoloaifA]   and 

■      "   "■ not  at  once  ambined 

...jld  be  injuiad  or  killed 

fiom  generfil  star^tion  H  not 

Siilitimr, —  This  element  nauaDy  absorbed  by  plant*  in 
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death  follows  unless  the  element  in  some  available  fonn 

Other  elements  and  compounds  ara  often  important  to 
plant  though  ant  nquired.  Sdica  tor  eiacnpie  is  found 
f  commoDly  deposited  in  the  cell  walk  of  plants.  e^edaUr 
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,  ., other  smaD  animati. 

Aside  from   decreased  reiiitance  to  tnch  attadc  a    . 
grows  as  well  without  silica  as  with  it. 

CMorfta, —  This  elonsnt  in  very  (mall  quantity  appears 
to  be  neceiiBiy  to  tbe  vigprDua  growth  of  plants,  especially 
duriui  the  formation  of  Rowen  and  fruit.  In  excess  it  • 
uBBBUy  injuiioua  eictpt  to  planta  sdipted  to  aoils  lidi  vt 
chlorides,  such  as  sugar  lieets.  a^iaiagus,  celery,  etc.  It  is 
an  interesting  fact  that  sugar  beeM  and  uleir  ■"  rendered 
much  mora  resistant  to  spot  dissasis  conaed  by  Cenospon 
■riien  well  iOHitied  with  lodiuin  chlorida,  than  without  it. 
why  ttiit  Is  so  has  not  bssn  dstsraunad. 

Inm, —  A  small  amount  of  thia  element  is  neceasary  to 
the  formation  of  chloruphyll.  An  insufficient  amount  or 
ina  is  indicated  very  rraimy  by  the  formation  at  chlorotic 
or  white  leaves  which  become  green  on  the  addition  to  Uie 
stil  of  a  soluble  iron  salt,  such  ai  iron  sulphate.  Often  the 
'faHuns  al  a  plant  to  obtain  iron  is  doe  to  the  ttath  of  the 

add,  eicesnve  moiilure  or  dryness,  insect  or  fungo'us  attack. 
_..      . ,. ,. indications  of  mBfittl 
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dition  can  be  cured  onty  by  removing  the  ct. 

death  of  the  roota. 

AtmoBpheric  Conditione.— The  close  co- 
ordination between  the  conditions  affecting  the 
plant  in  the  soil  and  atmosphere  is  at  once 
apparent.  In  most  of  our  ordinary  plants, 
water,  with  various  materials  in  solution,  is 
absorbed  by  the  roots  from  the  soil  and  passes 
up  through  the  stem  to  the  leaves  and  other 
parts  above  ground.  From  these  therg  is  ■ 
continual  loss  of  moisture,  regulated  in  part  by 
the  plant,  but  depending  largely  upon  whether 
or  not  conditions  of  the  atmosphere,  lif^t,  etc., 
favor  evaporation,  or  transpiration  as  it  is  more 
correctly  termed  where  living  plants  are  under 
consideration. 

Moisture  Variation,— Plants  growing  in 
soil  and  air  uniformly  moist  have  smaller  root 
systems  and  a  larger  total  leaf  surface  than 
tney  would  have  if  grown  under  constantly 
varying  conditions  of  soil  and  atmospheric 
moisture.  A  plant  reared  in  a  moist  greenhouse 
will  gradually  shed  its  older  leaves  if  the  air 
is  allowed  to  become  too  dry  or  the  plant  is 
removed  to  an  ordinary  d welling- room ._  >-"^ 
new  leaves  that  develop  under  such  circum- 
stances are  adapted  to  the  drier  air  and  are 
better  able  to  retain  the  water  furnished  by  the 
roots.  If,  however,  the  change  from  moist  to 
dry  is  too  sudden,  the  defoliation  will  be  exces- 
sive and  the  new  growth  may  develop  very 
slowly  and  be  poorly  nourished.  In  the  case 
of  house  plants  there  is  almost  a  universal 
tendency  to  over-water  the  plant  at  such  times. 
This  brings  on  suffocation  and  death  of  the 
root  hairs  and  feeding  roots,  and  ends  in  death 
of  the  plant  Instead  of  watering  under  sucn 
conditions  the  soil  should  be  allowed  to  become 
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oomparetivcly    dry   until    renewed    growth    of 
leaves  create  a  demand   for  water  from  the 

Pbntt  which  have  been  growing  for  a  cot»- 
adeiable  period  whh  a  comparatively  small 
water  sopply  develop  a  lai^  number  of  root 
hairs  and  firmer  and  smaller  leaves  adapted  to 
reduce  transpiration  to  its  lowest  terms.  If  a 
cloudy,  wet  period  suddenly  follows,  or  the 
pbnts  are  over-watered,  they  become  gorged 
with  water.  The  more  plastic  tissues  start  into 
growth,  with  the  result  that  the  leaves  often 
become  distorted,  wrinkled,  curled  or  twisted. 
If  there  is  a  continued  excess  of  moisture  many 
of  the  root  hairs  and  finer  roots  may  die,  and 
symptoms  of  root  suffocation  devdop,  the  leaves 
become   spotted  with  yellow  and  finally  drop 


I  is  a  pathological  condition  charac- 
terized by  the  formation  of  water  blisters  or 
warts  on  the  stems  or  along  the  vascular  bundles 
of  leaves  over-gorged  with  water.  This  dis- 
eased condition  often  develops  in  plants  growing 
in  moist  situations,  especially  under  conditions 
where  the  soil  is  likely  to  be  warmer  than  the 
air,  thus  favoring  absorption  of  water  by  the 
roots,  but  not  favoring  transpiration  ^rou^h 
the  leaves.  The  disease  often  develops,  also,  m 
extended     periods    of    moist,    warm,    cloudy 

Bunting  or  Scalding,— The  growth  that 
plants  make  imder  cloady,  moist  conditions  is 
often  watery  and  soft,  an  eas^  prey  for  parasitic 
ftmgi  and  lucely  to  dry  out,  wilt  and  die  easily  if 
suddenly  exposed  to  clear,  hot  weather.  Such 
'burning'  or  *KaI<Ung'  of  the  edges  and  tips  of 
leaves  is  very  common  in  the  spring,  when 
nKust,  cloady  periods  are  suddenly  followed  by 
clear,  hot  days. 

Wind  often  causes  injory  by  whipping  and 
tearing  the  leaves  or  bre^dng  limbs.  In  the 
latter  case  injuries  are  produced  which  predis- 
pose the  plant  (especially  trees  and  shrubs)  to 
attack  by  insects  or  fungi.  Wherever  possible 
all  such  injtired  parts  should  be  cut  out  to  unin- 
jured tissue  and  protected  by  antiseptic  washes 
or  grafting  wax.  Dry,  hot  winds  connng  early 
in  the  summer  often  cause  the  death  of  tender 
foliage  by  desiccation. 

Injunooa  Gasea. —  Sli^t  traces  of  illumi- 
natiag  ^s  escaping  in  tooms  or  greenhouses, 
or  the  slightest  trace  of  sulphurous  fumes  from 
burning  coal  from  furnaces  or  stoves,  is  ex- 
tremely injurious  to  vegetation.  The  presence 
of  these  gases  in  the  aunosphere  causes  the 
gradual  yellowing,  browning  and  finally  the 
death  of  leaves,  especially  the  tips  and  edges. 
Although  the  soil,  temperature  and  light  condi- 
tions may  be  Ihcmost  favorable,  the  plants 
gradually  die  where  ^ey  are  more. or  less  con- 
stantly exposed  to  a  trace  of  these  ga:ses.  _  In 
the  neijgbbcM'hood  of  factories  or  br^  cities 
v^etation  is  often  injured,  as  descnbed,  by 
these  and  other  poisonous  gases.  In  some  cases 
the  amotmt  of  poisonom  gas  thrown  into  the 
air  with  the  smoke  from  certain  factories  is  so 
grrat  that  vegetation  of  ali  kinds  is  unable  to 
Ihrive  in  the  neighborhood.  The  injury  ex- 
tends often  several  miles  from  the  factoiy  in 
the  direction  o£  the  prevailing  wind. 

Temperature. —  Man;'  preAspositions  to 
disease,  as  well  as  specific  pathological  condi- 
tioDs,  are  produced  in  plants  as  the  resuh  of  un- 
favorable temperature  conditions.     As  a  rale. 


when  growth  is  taking  place  and  the  cells  con- 
tain much  water,  vegetation  is  most  sensitive  to 
heat  and  cold.  When  growth  has  ceased  and 
the  tisses  are  mature  or  in  a  resting  or  dormant 
condition  and  contain  much  less  water,  ihey  are 
least  sensitive  to  heat  and  cold.  The  tempera- 
ture range  for  any  individual  during  growth, 
and  even  in  the  dormant  or  resting  condition, 
varies  for  different  individuals,  varieties  and 
species.  These  temperature  ranges  have  be- 
come more  or  less  fixed  within  certain  limits  for 
difierent  individuals  and  species  through  the  in- 
fluence of  the  temperature  factor  in  the  environ- 
ment under  which  the  species  or  individuals 
have  developed.  Thna,  plants  adapted  to  long 
powing  seasons  of  the  South  will  not  thrive 
m  the  shorter,  colder  season  of  the  North.  On 
the  other  hand,  many  plants  adapted  to  Northern 
conditions  do  not  Uirive  in  the  South.  When 
an  individual  or  a  species  becomes  adjusted  or 
accustomed  to  the  conditions  and  changes  of  a 
particular  environment  it  may  be  unable  wholly 
or  in  part  to  adjust  its  life  processes  to  an  un- 
usual change  in  any  factor  or  grDiq>  of  factors 
or  the  relation  of  these  to  each  other.  The 
orange,  lemon,  lime  and  numerous  other  sub- 
tropical fruits,  for  example,  do  not  have  a  well- 
defined  resting  or  dormant  period  like  the  apple, 
pear,  peach,  etc.,  in  the  North.  They  would, 
therefore,  be  quickly  killed  if  exposed  to  severe 

Certain  varieties  of  peaches  and  plums  which 
survive  Northern  winters  without  injury,  when 
planted  in  the  South  often  winter-ldlL  Ex- 
tended warm  spells  in  the  latter  part  of  winter, 
and  the  warming  effects  of  the  sun  on  the  south 
and  southwest  sides  of  the  ttiink  start  the  ac- 
tivity of  the  cambium,  which  is  subsequently 
injured  or  killed  by  freezing,  the  same  as  are 
young  buds  pushing  out  too  early  in  the  spring 
imder  the  influence  of  warm  days  and  when 
caught  b);  the  late  frosts. 

Varieties  that  start  into  growth  readily  under 
sudi  conditions  may  be  completely  winter-killed 
if  the  conditions  are  such  as  to  stimulate  a  gen- 
eral premature  activity.  If  only  the  tissues 
warmed  by  the  direct  action  of  the  sun  are  in- 
volved, patches  of  various  sizes  may  be  killed. 
Hiese  usually  start  near  the  surface  of  the 
ground  on  the  southwest  side  of  the  tree  and 
extend  np  the  trunk  to  the  limbs,  varying  in 
width  from  a  few  inches  to  the  whole  south  and 
southwest  side. 

Winter  Sua  Scald.-~This  term  is  usirally 
applied  to  cases  like  those  just  described  where 
smaller  areas  on  the  sooth  or  southwest  side  of 
trees  are  killed  during  winter  by  the  successive 
warming  and  freezing  of  the  tissues.  This  form 
of  injury  is  conunon  in  the  North  and  West. 
Considerable  protection  may  be  afforded  in  all 
sudi  cases  by  coating  the  tree  with  whitewash 
or  protecting  it  from  the  direct  action  of  the 

Winter  D^ccation. —  EvergreBi  trees  and 
shrubs  are  often  killed  or  greatly  injured  during 
periods  of  bright  warm  weather  in  the  winter 
by  rapid  evaporation  of  water  from  the  leaves 
while  the  ground  and  roots  are  frozen  and  un- 
able to  replace  what  is  lost. 

Another  form  of  winter  desiccation  is 
through  the  direct  action  of  freezing,  where,  by 
intense  cold,  the  water  is  drawn  so  complete^ 
from  the  protoplasm  into  the  cell  walls  or  in- 
tercellular spaces  in  the  formation  of  ice  ciy^ 
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Ub  that  the  cells  are  mable  to  reabsorb  water 
on  thawing.  This  effect  of  freeimg  is  similar 
in  many  respcccs  to  that  of  drouth.  Water  is 
withdrawn  from  the  protoplasm  to  a  greater 
or  less  extent,  accordii^  to  the  duration  and 
severity  of  the  cold  aad  the  retaining  power  of 
the  protoplasm.  If  the  withdrawal  has  not  been 
too  great  and  thawing  process  is  slow  so  that 
the  cells  can  gradually  reabsorb  what  was  giTen 
up  in  freezing,  the  plant  may  suffer  no  Harm. 
if  on  the  other  hand,  the  tissues  are  thawed 
rapidly,  the  air  is  driven  out  of  the  intercellular 
spaces  and  the  cells  may  die  for  want  of  oxygen 
or  the  water  may  be  lost  by  evaporation  before 
it  can  be  reabsorbed.  Frozen  plants  should, 
therefore,  be  thawed  slowly  and  protected  from 
evaporation  by  sprinkling  with  cold  water  or 
shading.  While  most  cases  of  injury  from 
freezing  are  due  to  the  conditions  just  de> 
scribed,  there  is  another  class  of  cases  where 
the  injury  is  apparently  due  to  structural  and 
cbemical  changes  in  the  protoplasm  induced  by 
the  cold. 

Cold  Rigor.— As  already  pointed  out,  the 
sensitiveness  of  protoplasm  of  various  ptents 
and  at  various  stages  of  ^owth  differs  remark- 
ably, but  in  all  cases  dunng  vegetative  activity 
there  is  a  point  either  a  little  above  or  below 
the  freezing  point  of  water  where  protoplasmic 
movement  and  growth  cease  without  the  cells 
being  necessarily  frozen  or  killed.  This  condi- 
tion is  known  as  cold  rigor  and  is  often  taken 
advantage  of  by  &irists  and  gardeners  in  hold- 
ing their  flovwrs  or  fruits  temporarily  : 


_i  raised  the  growth  cominues  normally,  but 
occasionally,  if  the  temperature  is  a  little  too 
low  and  long  continued,  the  plant  fails  to  td~ 
spond  again  to  a  higher  temperature  and  is 
found  to  be  in  a  state  of  permanent  rigor  or 
paralysis ;  though  the  plant  does  not  die,  it 
makes  Kttie  or  no  growth. 

Hechuucal  Separatios  of  Calls.—  In  many 


freering  without  injury  to  die  protoplasm,  there 
is  more  or  less  rupture  of  the  cells  from  each 
other  by  the  formation  of  ice  in  the  cell  walls 
or  intercellular  spaces.  In  some  cases  the  ^i- 
oermal  cells  are  almost  completely  separated 
from  the  rest  of  the  tissue.  In  other  coses,  as 
in  apples  and  bark  parenchyma,  the  individual 
cells  may,  in  extreme  cases,  be  sq)arated  and 
form  a  powdery  mass.  If  the  separation  is 
complete  the  cells  die  after  a  time.  In  any  case, 
even  a  partial  separation  and  breaking  of  the 
protoE^asmic  connections  between  the  cells  in- 
terferes  with  normal  development,  and  may 
cause  the  premature  death  of  the  whole  or  parts 
of  the  plant  by  interfering  with  the  movemeot 
of  food  materials,  etc. 

Froat-cracks.—  These  usually  occnr  as  the 
result  of  rapid  freezing  and  shrinking  of  the 
outer  tissues  of  trees,  especially  while  tiie  inner 
tissues  are  relatively  warm.  After  the  cold  pe- 
riod is  over  and  warmer  weather  comes  such 
cracks  close  up. 

Frost  Canker. —  This  name  is  applied  to 
wounds  that  are  prevenl^d  from  healing  through 
the  action  of  late  frost  in  killing  the  callus  rings 
as  they  develop.  The  killing  of  roots  and  the 
lifting  of  plants  from  the  soil  by  freezing  are 
tamihar  phenomena  to  all  gardeners,  but  fur- 


ther consideration  of  flns  subject  cannot  be 
undertaken  here: 

Scorching  or  BiimiiiE- —  Sometimes  in  hot, 
dry  weather  smooth-bariced  trees  and  shrubs 
may  have  portions  of  their  tissue  exposed  to 
sirong  sunhgiit  actually  killed  by  the  high  tem- 
perature. In  lig^t-colored,  sandy  soils  the  re- 
flection of  heat  from  the  sand  often  kills  the 
lower  leaves  of  low-growing  trees,  shrubs  and 
eapeciallv  of  herbaceous  plants.  The  reflection 
of  sun  neat  from  the  south  or  west  side  of 
buildings,  etc,  may  also  cause  similar  iniury. 
The  direct  injury  in  such  cases  is  often,  how- 
ever, confused  with  the  effects  of  excessive 
transpiration.  The  burning  effect  of  hot,  dry 
winds  is  largely  due  to  the  excessive  transpira- 
tion they  induce.  The  bunting  is  especially  se- 
vere when  there  is  an  insufficiency  of  soil 
moisture  as  the  result  of  drouth  or  lack  of 
proper  cultivation. 

Sadden  Variations  of  Temperature. — As 
already  indicated,  the  injury  resulting  from 
changes  of  temperature  above  the  maximum  or 
below  the  minimum  for  a  species  or  individual 
depends  in  large  measure  upon  the  rapidity  of 
the  change.  If  the  change  is  slow,  even  the 
individual  plant  may  adjust  its  vital  prtx:esses 
to  temperatures  which  would  have  resulted  in 
death  had  they  been  sudden.  Some  of  the 
algae,  for  example,  live  in  hot  springs  at  a 
temperature  of  93°  C.,  while  the  original  stock 
from  which  these  forms  were  derived  lives  in 
water  rarely  exceeding  40°  C  A  transfer  of 
individuals  from  40°  to  93°  would  result  in 
almost  instant  death,  while  by  slow,  gradual 
change  they  could  be  accustomed  to  this  ex- 
treme temperature.  For  flowering  plants 
(Phanerogams)  the  possible  maximtun  is  mudi 
lower,  50°  being  the  extreme  limit,  while  the 
average  limit  is  from  37°  to  46°. 

Sudden  variations  well  within  the  fatal  lim- 
its, however,  are  productive  of  pathological 
changes.  A  rose,  tomato,  violet  or  almost  any 
other  plant  grown  at  a  cool  temperature  (8 
to  15°  C),  all  other  conditions  remaining  the 
same  and  then  suddenly  exposed  to  24°  to  27° 
C,  will  tnm  yellowish,  become  weak  and  spin- 
dling and  very  sensitive  to  insects  and  parasitic 
diseases.  The  same  plants,  started  at  24°  to  27° 
and  growing  normally  at  that  temperature,  if 
suddenly  dropped  to  15°  or  8°  become  yellowish 
and  weak  and  very  sensitive  to  parasite  enemies. 
In  either  case  the  change  from  one  temperature 
to  the  other  could  be  made  without  serious 
injury  if  made  gradually  and  slowly.  For  a 
general  discussion  of  this  subject  with  refer- 
ences to  literature,  consult  Davenport's  'Ex- 
perimental  Morphology.' 

Resting  or  Domiant  Period, — A  resting  or 
dormant  period  is  more  or  less  well  defined  in 
many  perennial  plants.  In  norHiem  and  tem- 
perate latitudes  diis  period  coincides  with  cold 
weather  and  has  developed  in  response  to  this 
constantly  recurring  seasi^wl  change.  In  other 
cases  in  hot  climates  a  partial  rest  may  occur 
during  the  dry  season.  In  many  cases  this 
period  of  rest  has  come  to  be  a  necessity  to  the 
normal  and  healthy  development  of  the  plant. 
Detmer  and  Miitler-Thurgau  have  shown  in  the 
case  of  potato  tubers  and  many  dormant  buds 
that  in  the  fall  and  early  winter  the  tissues 
contain  only  enough  sugar  to  meet  the  demands 
of  respiration  of  the  dormant  cells,  not  enongb 
to  stimulate  growth.    Utiller-Thurgau  has  dem- 
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osstrated  that  exposure  of  tubers  dug  in  August 
to  0*  C  for  a  few  weeks  causes  an  accumula- 
tion of  sugar  sufficient  lo  start  oonnal  gennina- 
tioa  when  the  cooted  tubers  are  placed  under 
favorable  conditions.  The  cold  reduces  the 
amount  of  sugar  used  in  respiration  and  prob- 
ably also  causes  an  increase  of  diastase,  the 
tn^me  that  converts  starch  into  sugar.  The 
same  has  been  shown  to  be  true  also  in  the  case 
of  the  dormant  buds  of  many  trees  and  shrubs. 
Exposure  of  dormant  buds,  bulbs,  tubers,  etc., 
to  sulphuric  ether  for  several  days  has  a  siniilar 
effect  to  that  produced  by  exposure  to  cold.  In 
the  case  of  plants  that  have  their  dormant  or 
resting  period  in  diy  weather  there  is  an  accu- 
Diulation  and  modification  of  reserve  foods  pre- 
paratory to  the  next  season  of  growth.  Buds, 
bulbs  and  tubers  may  often  be  forced  to  grow 
before  they  have  accumulated  sufficient  reserve 
food  in  the  proper  form,  but  the  result  is  usually 
a  weak  plant  very  subject  to  disease.  A  good 
example  of  this  may  be  seen  in  the  attempt  that 
is  often  made  to  force  bulbs  that  are  immature 
and  that  have  not  had  their  normal  period  of 
rest  or  have  been  forced  the  previous  seasML 
Variegation  or  mosaic  disease  is  also  often  pro- 
duced  in  this  vray. 

Light — Practically  all  the  chlorophylla- 
ceous  plants  are  dependent  upon  sunlight  for 
normal  development  and  activity.  Every  in- 
dividual and  every  species  is  adapted  or  attuned 
to  a  particular  ran^e  of  light  intensity  and 
suffers  injury  if  the  mtensity  Decomes  loo  great 
or  too  small,  or  if  the  change  from  one  in- 
tensity to  another  is  too  sudden. 

Injury  from  Strong  Light.— Many  bac- 
teria and  fungi^  for  example,  Bacillus  anthracis 
and  Botryiis  nnerea,  grow  best  in  daritness  or 
very  weak  light,  but  are  killed  in  a  short  time 
by  exposure  to  sunlight  or  to  artificial  lij^it 
strong  in  the  blue-violet  rays.  It  is  this  por- 
tion of  the  spectrum  that  causes  the  chemical 
disorganization  of  the  protoplasm  or  rather  its 
destruction  by  oxidation  as  in  the  absence  of 
oxygen  during  exposure  no  change  takes  place. 
The  same  is  true  of  the  more  highly  developed 
chlorophyllaceous  aigs  and  shade  plants  —  too 
strong  light  not  only  destroys  the  chlorophyll 
by  oxidation  induced  by  the  blue-violet  rays, 
but  the  proioiilasm  itself  may  finally  be  thus 
idlled  or  chemical!}^  disorganized.  This  is  also 
well  shown  in  the  injurious  effect  of  the  ultra- 
violet rays  in  the  naked  electric  arc  I^ght.  A 
glass  globe  which  cuts  off  these  ts^s  prevents 
the  injury.  This  pathological  condition  m  vary- 
ing degrees  of  intensity  is  produced  not  only 
in  shade  plants  when  exposed  to  direct  sunlight, 
but  also  in  other  plants  when  grown  in  the 
shade  and  suddenly  exposed  to  strong  light.  It 
n  also  common  when  an  extended  period  of 
cloudy  or  foggy  weather  in  [he  spring  is  sud- 
denly followed  by  bright,  clear  days.  Under 
such  conditions  there  is  not  only  a  partial  de- 
Hruction  of  the  chlorophyll,  but  an  excessive 
loss  of  water  from  the  poorly  cuticularized 
leaves.  Such  leaves  are  also  unable  to  close 
their  stomata  quickly,  which  is  another  reason 
for  their  suffering  from  excessive  loss  of  water. 
The  action  of  light  in  promoting  evaporation  or 
transpiration  is  mainly  by  raising  the  tempera- 
ture of  the  tissues  above  that  of  the  surround- 
■ng  air.  When  the  air  temperature  is  very  high 
the  increased    temperature   of    the    tissues   of 
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plants  exposed  to  strong  sunlight  is  often  suffi- 
cient in  Itself  to  cause  injury  or  death. 

Injury  from  Weak  Light — While  too 
strong  liffht  cannot  be  endured  by  any  plant, 
lack  of  light  is  injurious  only  to  choiorophyl- 
laceous  plants.  When  the  light  intensity  is  re- 
duced below  the  minimum  for  any  of  these 
plants  the  synthesis  of  carbon  and  nitrogen 
compounds  is  reduced  accordingly  until  in  very 
weak  hght  or  darkness  the  plant  can  make  no 
use  whatever  of  the  carbondioxide  of  the  air. 
That  the  plant  will  starve  in  proportion  to  the 
reduction  in  photosynlhetic  activity  is  evident. 

Blectricity.— Tl^t  electrical  conditions  of 
the  earth  and  atmosphere  and  of  the  plant  have 
ail  important  relation  lo  the  physiological  con- 
dition of  the  latter  has  been  demonstrated  in 
many  cases,  hut  the  full  significance  of  this  re- 
lation is  not  yet  understood  Plants  vary  in 
sensitiveness  to  electric  currents  in  much  the 
same  way  that  they  do  to  light  or  heat.  A 
current  above  the  maximum  for  a  plant  causes 
the  disorganization  and  death  of  the  protoplasm. 
This  is  often  accompUshed  by  a  comparadvely 
weak  direct  or  alternating  current,  but  is  per- 
haps most  familiar  in  cases  of  injury  or  death 
from  currents  of  hi^h  intensity,  as  from  elec- 
tric-light wires  or  li^tning  stroke. 

Mechwiical  Ittjury. —  Finally,  among  the  . 
causes  of  disease  in  the  non-living  environ- 
ment, we  have  to  mention  mechanical  injuries, 
such  as  those  produced  by  hail,  wind,  falling 
trees,  etc.  Hail  stones  often  severely  cut  and 
tear  the  foliage  of  trees  and  berhaceous  plants 
and  may  also  produce  more  or  less  serious 
wounds  in  the  more  resistant  tissues.  Wind 
may  injure  the  foliage,  break  limbs,  etc,  as  may 
also  falling  trees.  In  all  these  cases,  except  is 
the  most  severe  forms,  the  greatest  danger 
comes  from  the  entrance  into  the  tissues  of  the 
woimded  plant  of  paiasitic  insects  and  fungi. 
Large  mechanical  wounds,  however  produced, 
should  have  antiseptic  treatment  where  practi- 
cable, espedally  in  large  and  valuable  trees. 
The  injured  parts  should  be  trimmed  lo  healthy 
tissue  in  such  a  manner  as  to  favor  rapid  for- 
nBtion  of  callus.  After  a  wash  of  some  disin- 
fectant, such  as  copper  sultrfiate  1  per  cent  solu- 
tion in  water,  the  wound  should  be  protected  by 
shellac  or  grafting  wax  or  white  lead  paint. 
Diseases  Caused  by  the  Living  Envibunueht. 

Struggle  for  Room.--  The  results  of  crowd- 
ing are  so  familiar  and  apparent  that  discus- 
sion of  the  subject  is  scarcely  required.  The 
strong  plants  occupy  the  soil  with  their  roots 
and  the  air  space  with  their  leaves  and  branches, 
crowding  out  the  more  backward  or  weaker 
individual  or  species.  Some  are  thus  starved 
to  death,  others  are  reduced  in  size  and  vigor 
according  as  they  lack  the  proper  space  in 
which  to  grow. 

Plant  Asaociationa.—  Plant  associations 
spring  up  controlled  by  certain  dominant  spedes, 
Each  individual  of  such  a  community  has  its 
influence  on  the  others.  The  shade  of  a  tree 
keeps  1)ack  some  sun-loving  species  and  makes 
it  possible  for  shade-loving  species  to  grow, 
and  so.  with  countless  inter- relation  ships,  plant 
communities  develop,  often  of  great  complexity. 
If  the  tree  or  other  dominant  factor  is  re- 
moved the  changed  conditions  are  followed  by  a 
breaking-up  and  readjustment  according  (o  the 
new  conditions.    Many  of  the  foimer  occupants 
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of  the  area  will  be  starved  or  crowded  out  In 
the  siruKgle.  Others  nay  suffer  from  excess 
of  light  or  too  hi^  temperature.  Disregard  of 
the  natural  re(]uirenients  of  plants  and  their 
inter-relations  in  communities  often  leads  to 
disastrous  results  in  clearing  or  planting  in 
landscape  gardening. 

SvmbiosiB. —  This  term  was  first  used  ty 
De  Bary  to  designate  plant  partnerships  such 
as  those  represented  by  the  co-operation  of 
fungi  and  algx  in  the  formation  of  organisms 
known  as  lichens.  The  fungous  hyphse  surround 
the  algsB  cells  and  furnish  them  with  water 
and  dissolved  salts  from  the  substratum,  and 
the  algx  in  return  supply  to  the  fun^s  hyphae 
the  required  organic  nutrient  materials.  The 
community  forms  in  itself  a  speciRc  vegetable 
organism,  though  under  favorable  conditions  of 
nutrition  both  the  fungus  and  the  alga;  form- 
ing the  lichen  may  live  independently  of  each 
Olncr.  Another  type  of  symbiotic  relationship 
is  found  in  the  so-called  Mycorhisa  or  fungus 
roots.  These  are  specially  common  on  plants 
growing  in  humus.  Two  tj^es  are  distinguished, 
one  where  the  fungus  is  in  close  external  union 
with  the  roots,  covering  them  with  its  fila- 
ments and  preventing  the  formation  of  root 
hairs,  actually  taking  their  place  hy_  supplying 
■  die  plant  not  only  with  water  and  mineral  food 
but  also  with  organic  nutriment  from  the 
humus.  These  external  associations  are  usually 
termed  ectotrophic  m>;corhiza. 

Honotropa  hypopitTB  is  a  good  example 
of  a  non-chloraphyilaceous  plant  dependent 
upon  ectotrophic  mycorhiza  for  its  food. 
Among  forest  trees  the  phenomenon  is  very 
common  especially  in  the  CupvUfera  and 
Abietiiua.  That  the  fnngus  mantle  in  these. 
cases  supplies  the  host  with  food  materials  from 
the  humus  has  been  amply  demonstrated.  Or- 
dinarily  the  host  plant  in  these  cases  fumiiea 
little  or  nothing  to  the  fungus,  which  is  able 
to  obtain  all  its  nutriment  from  the  humus. 
In  some  cases,  however,  the  mycorhiza  fungus 
has  been  observed  to  penetrate  the  root  sheath 
and  become  parasitic  It  is  a  short  step  from 
this  condition  to  the  cases  where  the  fawns 
is  normally  internal,  forming  the  so-caued 
endotrophic  mycorhiza,  as  in  many  of  dte 
Orchidea,  Ericaceit,  Epacridea,  Embetraeta 
and  representatives  of  other  groups  Uving  in 
humus  soils.  In  many  of  these  cases,  wtiile 
the  plants  are  not  in  any  way  apparently  in- 
jured by  the  fungus,  they  can  thrive  as  well 
without  as  with  it,  and  the  relation  of  the 
fungus  to  the  host  has  not  as  yet  been  fully 
investigated.  Among  the  Leguminasa^  how- 
ever, the  case  is  different.  All  legumes  tn  their 
native  soils  have  their  roots  covered  with 
•tubercles."  These  develop  as  the  result  of 
stimulation  produced  by  certain  bacteria  which 
enter  the  young  roots  throup;h  the  root  hairs 
and  grow  symbioticaily  within  the  cells.  The 
bacteria  draw  their  organic  nourishment  from 
the  stores  in  the  root  and  in  return  secure 
nitrogen  directly  from  the  atmosphere  which 
afterward  becomes  available  to  the  legume. 
Legumes  with  these  tubercle  bacteria  can  thrive 
in  a  soil  absolutely  devoid  of  nitrogen,  whereas, 
without  the  bacteria,  they  could  not  live  at  all 
in  such  a  soil.  The  failure  of  legumes  to  tihrive 
in  certain  soils  is  often  due  to  the  absence  of 
these  tubercle  organisms.  On  the  other  hand, 
the  tubercle  organism  often  degenerates  into 


a  mere  parasite.  Similar  organinns  are  also 
found  in  symbiotic  relation  in  the  alder  and  in 
several  other  groups  of  plants. 

Vegetable  Psnutea The  true  vegetable 

parasites  (obligate  parasites)  are  those  whidi 
cannot,  in  anjr  [rfiase  of  existence  or  stage  of 
develofmient,  live  independent  of  the  host  plant. 
There  are  many  true  parasites  both  among  the 
higher  and  lower  orders  of  plant  life.  Many 
organisms,  however,  are  parasitic  daring  certain 
stages  of  their  development  and  saprophytic  in 
other  stages;  where  the  parasitic  nature  is  pre- 
dominant they  are  called  hemi-parasites ;  if  the 
saprophytic  phase  predominates  they  are  dasii- 
fied  as  hemisaprophytes.  All  of  these  dasses 
are  responsible  for  the  production  of  diseases  of 
various  types.  The  tme  saprojAytea,  which  live 
endrely  on  dead  organic  matter,  are  seldom  the 
cause  of  diseases.  The  disease  of  plants  due 
to  vegetable  and  animal  parasites  constitute  by 
far  the  larger  nnmber  of  diseases  and  are  those 
of  greatest  economic  importance.  In  some  cases, 
as  previously  suggested,  it  is  difficult  ia  detei^ 
mine  whether  we  are  dealing  with  a  harmless 
symbiotic  relationship  or  one  where  the  host 
is  more  or  less  injured.  In  this  doubtful  cate- 
gory, for  example,  are  to  be  placed  the  mistle- 
toes (Z.driiHf'iiii;^^).  These  plants  possess  leaves 
containing  chlort^yll  and  are  related  to  thdr 
host  the  same  as  a  scion  to  a  stock.  The  true 
mistletoe  of  Europe  (fircitm  album)  and  its 
relatives  in  America  (Phoradendron  fiavttcens) 
are  parasitic  on  a  great  variehr  of  deciduous 
trees  and  sometimes  do  considerable  damage. 
Here  also  must  he  placed  ^hose  endotrophic 
mvcorhiza  of  many  plants  growing  in  humus 
where  neither  benefit  nor  injury  has  been  shown 
as  a  result  of  the  presence  of  the  fungus  in 
the  roots.  Among  the  phanerogams,  however, 
there  are  many  true  parasites,  for  example,  the 
OrobtMckocecg,  which  are  devoid  of  chlorophyll 
and  derive  all  thdr  nourishment  from  the  roots 
of  the  host  Jilanls  to  which  they  are  attached. 
These  parasites  often  do  considerable  damage 
to  tobacco,  hemp.  lucerne,  clover  and  other 
crops.  The  Dodders  (Ciucufa)  are  also  true 
phanerogamic  parasites,  deriving  all  their 
nourishment  from,  their  host  plants,  which  they 
overrun  and  penetrate  with  their  sucker  roots 
(haustoria).  The  most  dangerous  and  prolific 
disease-producers,  however,  are  the  pathogenic 
funm  and  bacteria. 

Pathogenic  Fimgi.— The  consideration  of 
diseases  caused  by  pathogenic  fungi  is  usually 


___  which  the  diseases  are  discussed. 

While  this  practice  is  undoubtedly;  the  best 
one  to  follow  in  a  systematic  treatise,  it  is  prob- 
ably the  cause  of  the  erroneous  impression 
sometimes  encountered  that  the  fungus  is  the 
disease.  The  disease  is  the  functional  or  cell 
derangement  of  the  plant  or  part  of  the  plant. 
lite  same  functional  or  cell  derangement  and, 
therefore,  strictly  the  same  disease,  may  in  some 
cases  be  produced  by  a  great  variety  of  totally 
unrelated  causes.  More  attention  should  be 
given  in  plant  pathology  to  the  study  of  the 
disease  Itself ;  though  not  less  attention  should 
be  paid  to  the  determination  and  study  of  the 
cause.  This  latter  course  is  especially  neces- 
sai^  in  the  case  of  the  pathogenic  fungi,  bac- 
tena  or  insects.  A  complete  and 
knowledge  of  the  life  history  and  n 
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J   of  pathogenic  organisms   furnishes 

the  best  foundation  on  which  to  base  the  pro- 
cedure for  preventing  or  controlling  the  dis- 
eases causeci  by  them.  As  already  suggested, 
there  is  every  possible  gradation  among  the 
pathogenic  fungi,  between  the  strict  saprophyte 
(such  as  sooty  molds),  canuiig  disease  only 
by  diance  assodation,  and  the  strict  parasite 
(such  as  rusts  and  smuts),  unable  to  exist  in- 
dei>endent]y  of  their  living  hosts. 

Among  the  diseases  caused  by  strict  sapro- 
phjnes  may  be  tnentioned  the  starved  and  dilo- 
rotic  condition  of  many  leaves  and  fruits  due  to 
the  presence  of  sooh'  molds  on  their  surface. 
These  black,  mold-tike  fnngi  grow  in  sugary 
excretions,  especially  the  *honey  dew*  eicreled 
by  insects,  airfiides,  scales,  leafboppers,  etc. 
This  blade  growth,  where  it  covers  the  surface 
of  leaves,  occasionally  cuts  oS  so  much  light 
that  the  chloroplasts  lose  their  green  color,  and 
the  formation  of  starch  and  sugar  is  so  greatly 
reduced  as  to  cause  partial  starvation  and  gen- 
eral retardation  of  growth  of  the  wbol«  ylant. 
This  is  intensified  by  the  injui?  i»oduced  and 
the  food  removed  by  the  insects. 

Many  of  the  saprophytic  yeast  fungi,  molds 
and  bacteria  cause  fermentive  decomposition  in 
the  weakened  and  dead  cells  of  the  wounded 
tissues,  especially  thoEc  rich  in  sugar  or  other 
recerve  materials.  Toxic  products  are  thus 
produced  which  weaken  or  kill  all  the  cells  ab- 
sorbing  them.  Such  fermentations  are  espe- 
cially common  following  mechanical  injury  to 
ripening  fmita  and  to  the  sapwood  of  trees,  in 
the  latter  case  particularly  folUiwing  the  woHc 
of  borers.  Faugi  of  tbts  class  grade  imper' 
ceptibly  into  the  nemisaprophytes  or  facultative 
parasites  which  start  their  vegetative  develop- 
ment in  dead  or  weakened  tissues  Kkc  the  heart- 
wood  of  a  tree  or  the  dead  tissue  of  a  wound, 
and  then  gradually  spread  into  the  UviDg:  tissues, 
killing  them.  The  best  examples  of  this  class 
are  the  wood-destroying  Polytorta  (bracket 
fungi),  Agarieinem  (XoaA  stools),  and  related 
fungi.  \\%en  these  get  into  the  heart-wood 
through  a  wound,  or  into  an  area  of  dead  cam- 
bium bark  or  sapwood.  they  first  kill  the  dead 
area  with  their  mycelium  and  gradually  spread 
into  surrounding  living  tissue,  in  some  cases 
by  secondary  action  throuKh  decomposition 
products,  or  W  cutting  off  the  water  or  food 
supply  from  the  living  tissues,  or  by  primary 
action,  where  the  mycelium  spreads  from  its 
sa|)r<»)hylic  vantage  ground  directly  into  the 
neighboHng  living  tissue. 

In  order  to  prevent  wound  infection  of 
woody  plants  it  is  necessary  either  to  keep  the 
surface  of  the  woand  dry,  preventing  the  ex- 
udation of  sap  and  the  entrance  of  water  by 
searing  with  a  hot  iron,  or  by  treating  the  in- 
jured surface  with  an  antiseptic  or  protective 
mating,  paint  or  wash,  such  as  cx>al  tar,  white 
lead,  copper  sulphate,  etc 

Besides  the  hemi  saprophytic  wood-destroy- 
ing fungi  which  gain  entrance  through  wounds 
and  are  not  able  otherwise  to  infect  a  sound 
plant  there  are  others  of  the  same  class,  such 
M_Agaricus  melleus,  whose  mycelial  strands  or 
rhizomorphs  are  able  to  work  meir  way  through 
the  sound  bark  of  numerous  conifers,  under- 
neath  the  bark  and  in  the  wood  of  which  the 
(nngus  produces  dense  white,  felt-like  mycelial 
membranes.  These  kill  the  bark  and  wood  and 
Stimulate  an  excessive  flow  of  resin  into  the 


injured  parts,  finally  resulting  in  the  death  of 
the  tree.  This  same  fungus  also  attacks  decid- 
uous broad-leaved  trees,  but  here  it  is  more 
particularly  a  wound  parasite. 


their  existence  as  saprophytes,  are  also  able 
under  favorable  conditions  to  infect  the  living 
tissues  of  plants  and  destroy  them.  It  is  a  short 
ste^  from  these  fungi  to  those  of  a  slightly  more 
decided  parasitic  nature,  the  hemiparasitrs,  or- 
ganisms which  cannot  in  nature  complete  their 
hfe  history  as  saprophytes.  The  UsiHaginea 
(smuts)  are  among  the  most  familiar  examples 
of  this  class.  These  grade  imperceptibly  into  the 
strict  parasites  such  as  the  Uredineit  (rusts), 
which  cannot  live  at  all  as  saprophytes. 

Among  the  strict  parasites  there  is  often  a 
high  degree  of  specialization,  a  given  species 
of  fungus  being  restricted  in  many  cases  to  a 
particular  genus  or  even  species  of  plant.  In 
some  of  the  rusts  there  is  a  peculiar  phenom- 
enon of  this  nature  known  as  heteroedsm. 
Many  species  of  rusts  go  through  their  whole 
life  history  producing  all  their  various  forms 
of  spores  on  the  same  host.  In  other  cases, 
however,  spermatia  and  xcidiospores  are  pro- 
duced on  one  host  and  the  u  redo  spores  and 
teleutospores  of  the  same  fungus  are  produced 
on  an  entirely  unrelated  host. 

Injury  Caused  by  Parasitic  FungL —  It  is 
extremely  difHcuIt  to  classify  the  various  re- 
actions of  plants  to  parasitic  attack.  Every 
case  has  to  be  considered  in  a  large  measure 
individually.  There  are,  however,  certain  gen- 
eral types  of  reaction  and  injury  that  may  be 
noted.  There  are  many  parasitic  fungi,  for  ex- 
ample, that  attack  the  Icdves  of  plants;  some 
of  these,  like  the  powdery  mildews,  grow  only 
on  the  surface  of  Uie  leaves  and  youneer  stems, 
forming  powdery,  whitish  spots  or  coatings  and 
drawing  nourishment  from  the  surface  cells  by 
sCDding  down  into  them  short,  root-like  growths, 
haustoria.  When  these  surface  parasites  attack 
the  young  growing  leaves,  stems  or  fruits,  the 
areas  occupied  by  the  fungus  are  greatly  re- 
tarded in  development,  often  causing  more  or 
less  distortion  of  the  leaves,  and  in  severe  cases 
often  killing  them  and  causing  early  defoliation. 
The  flowers  and  fruit  may  thus  also  be  de- 
stroyed. The  proper  ripening  and  maturation 
of  tbq  wood  of  perennials  is  often  so  much  re- 
tarded by  these  direct  and  indirect  effects  diat 
it  winter-kills.  When  these  fungi,  however, 
attack  only  a  few  leaves  on  a  plant,  or  where 
they  attack  the  leaves  after  they  are  full  grown, 
the  injury  is  comparatively  slight  Prompt  burn- 
ing of  the  fallen  leaves  in  autumn  is  one  of  the 
best  preventive  measures.  Sulphuring,  so  widely 
practised  in  the  case  of  vine  mildew,  helps  to 
rid  plants  of  the  fungus,  and  spraying  with 
Bordeaux  mixture  is  a  good  preventive  as  well 


Besides  these  external  parasites  there  are  a 
large  number  which  penetrate  and  vegetate  di- 
rectly in  the  cells  or  in  the  intercellular  spaces 
of  the  host  Some  of  these  after  a  time  kill  the 
tissues  in  which  they  arc  growing,  producing 
a  dead  area.  If  these  dead  areas  are  in  the 
leaves  and  are  numerous  or  large,  the  value  and 
working  power  of  the  leaf  may  he  seriously 
impaired  or  destroyed  altopeiher.  The  destruc- 
tion of  the  first  crop  of  leaves  often  results 
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n  the  attack  of  leaf-spot  funfn  early  in  the 
mer,  and  the  plants  are  oblieed  to  put  out 
a  second  crop  of  foliage.  This  must  be  done 
at  the  expense  of  reserve  food  stores.  In  such 
crops  as  sugit  beet,  Irish  potato,  etc^  this  use 
of  reserve  food  becomes  evident  in  the 
reduction  of  yield  of  tubers  and  sugar.  In  crops 
hke  beets  and  potatoes,  where  there  is  a  con- 
Hnual  successioii  of  new  growth,  a  second  attack 
is  not  so  serious  as  in  the  case  of  trees  and 
shrubs  where  two  successive  defoliations  either 
kill  the  plant  outright  or  so  weaken  it  that  it 
winter-kills  or  dies  of  starvation.  The  weaken- 
ing effects  of  premature  defoliation  are  often 
not  fully  realized.  Where  one  premature  de- 
foliation has  occurred  from  any  cause,  great 
effort  should  be  made  to  protect  the  second 
crop  of  leaves  and  to  stimulate  the  plant  with 
nitrogenous  fertilizers.  If  the  plant  is  a 
perennial,  some  protection,  if  possible,  ^ould 
be  furnished  during  winter,  as  the  wood  is 
likely  to  be  poorly  npened.  Practically  all  the 
leaf-spoi  diseases  are  easily  controlled  by  spray- 
ing the  foliagE  with  Bordeaux  mixture  or  other 
good  fun^cide.  Immediate  removal.  If  possible, 
and  burning  of  the  diseased  leaves  also  serve 
to  hold  these  diseases  in  check. 

If  prompt  action  of  this  kind  Is  taken  when 
the  trouble  first  appears  it  ma^  often  be  checked 
without  other  treatmenL  It  is  safest  however, 
to  spray  the  plants  with  a  fungicide,  whenever 
practicable. 

Many  fungi  which  may  start  by  attacking  the 
leaves  are  not  limited  to  them,  but  spread  to 
or  even  directly  attack  the  stems.  The  Perono- 
sporea,  or  downy  mildews,  are  good  examples 
of  this  class.  Plants  which  have  developed  in 
moist,  cloudy  weather  are  particularly  sensitive, 
and  tne  parasite  starting  in  leaves  or  stems  may 
in  a  few  days  invade  all  the  tissues  of  the  plant, 
causing  a  rapid  soft  rot  The  well-known  "po- 
'-' '  ■  often  causing  the  complete  destructtoH 


_  .nilarlv  affected  by  fungi  of  this  group.  Like 
the  teal-spot  fungi,  these  are  easily  prevented 
from  gaining  entrance  to  the  tissues  of  plants 
hy_  keeping  them  well  sprayed  with  Bordeaux 
mixture  or  other  good  fungicide. 

The  root  rot  and  damp-off  fungi  —  Rkizoc- 
tonia,  Oeonium,  Agaricus  melleut,  B  airy  lis, 
Pythium,  Fuiarium,  etc.,  usually  attack  the  plant 
through  the  roots  or  base  of  the  stem,  and  cause 
a  more  or  less  rapid  decay  of  the  invaded 
tissues,  followed  by  the  starvation  and  death  of 
the   whole  plant. 

The  cultivation  of  resistant  individuals  or 
the  use  of  uninfected  or  sterilized  soil  and  at- 
tention to  general  cultural  conditions,  especially 
rotation  of  crops,  drainage  and  aeration  of  soil, 
are  the  best  preventive  measures  for  diseases  of 
this  type. 

In  other  cases  stems  and  leaves  may  be  in- 
vaded by  fungi  (rusts  or  smuts),  but  rotting  or 
sudden  death  of  the  tissues  docs  not  occur. 
The  plants  may,  however,  be  so  reduced  in  vigor 
that  ihey  fail  to  mature.  The  cereal  rusts,  for 
example,  often  greatly  reduce  the  yield  of  grain. 
In  case  of  the  smuts  the  grain  is  replaced  by 
the  spores  of  the  fungiis.  nut  (he  plant  is  ap- 
parently not  otherwise  injured. 

Hypertrophy.— In  some  cases  the  tissues 
attacked  by  fungi  are  stimulated  to  excessive 


growth.    Finger  and  toe  disease  of  turnip  roots 


Exoascus,  the  large  galls  on  VacctHium  and 
Rhododendron  caused  by  Exobasidtum,  the 
large  swellings  produced  on  conifers  by  Peri- 
dermium,  etc.,  are  good  examples. 

PKtho^enic  Bacteria.—  The  casual  relation 
of  bactena  to  numerous  animal  diseases  has 
been  the  subject  of  much  careful  study,  but 
until  recently  there  were  only  a  very  few  plant 
diseases  known  to  be  caused  by  these  organisms. 

Among  the  best  known  examples  may  be 
mentioned  the  "fire  blight*  of  pomaccous  trees, 
especially  pear  and  ap|de.  The  tops  of  the  trees 
are  killed  back  as  if  burned  by  Hre.  The  bacil- 
lus causing  the  trouble  is  carried  from  tree  to 
tree  by  bees  and  other  insects.  The  principal 
infection  is  through  the  nectaries  of  the  flowers, 
and  possibly,  also,  through  the  glands  or  water 
pores  of  the  young  leaves.  The  twigs  are  usu- 
ally killed  back  for  a  few  feet,  then  as  the  wood 
begins  to  mature  the  bacteria  usually  die,  except 
where  they  have  invaded  a  large  limb  or  the 
body  of  the  tree.  To  prevent  the  disease  being 
carried  over  from  season  to  season  it  is  neces- 
sary only  10  find  and  remove  all  these  latter 
sources  of  infection. 

A  bacterial  disease  of  the  English  walnut  on 
the  Pacific  Coast  is  a  serious  menace  to  the  cul- 
ture of  these  trees.  A  bacterial  gall  or  tumor 
of  olive  trees  is  serious  in  Europe,  and  has  a^ 
peared  in  some  of  the  olive  graves  of  California. 
Among  the  bacterial  diseases  of  vegetables  may 
be  mentioned  the  bacterial  rot  of  the  tomato, 
egg  plant  and  Irish  potato,  carried  by  biting 
insects,  the  brown  rot  of  cabbages,  and  a  bac- 
terial disease  of  sweet  corn  enteri^'v  the  tissues 
tbrttugh  water  pores  in  the  edges  of  the  leaves. 
Numerous  other  plant  diseases  have  been  shown 
to  be  due  to  bacteria,  and  the  number  will  prob- 
ably be  greatly  increased  as  the  field  is  more 
carefully  worked. 

DixMBCB  Canaed  hj  Animals. —  Next  to 
diseases  of  vegetable  origin,  those  caused  by 
animals,  especially  insects,  are  the  most  numer- 
ous and  destructive.  Many  fungUB  and  bac- 
terial diseases  are  carried  from  plant  to  plant 
by  insects;  for  example,  pear  blight  by  bees, 
potato  rot  by  potato  beetles,  ferment  and  wooid- 
rot  fun^  by  boring  beetles,  etc  In  the  case  of 
pear  blight  the  bees,  though  they  are  carriers 
of  the  disease,  are  beneficial  to  the  trees  in 
aiding  pollination.  In  other  cases  the  injury 
caused  by  the  insects  may  in  itself  be  serious. 
The  biting  insects  may  in  some  cases  cause  more 
or  less  complete  defoliation,  or  the  sucking  in- 
sects and  mites  may  so  reduce  the  stores  of 
plant  food  as  to  seriously  interfere  with  growth. 
Among  the  best  known  and  most  injunous  of 
these  are  the  scale  insects,  mealy  bugs,  plant 
lice  {Aphidrr),  leaf  hoppers,  and  the  'plant 
bugs*  iCapsida).  All  of  these  feed  on  the  sap 
of  the  plant  by  sucking  it  out  of  the  tissues, 
but  causing  little  or  no  mechanical  injury  to 
the  cells.  In  many  cases  there  is  simply  a 
general  or  local  retardation  of  growth  due  to 
the  removal  of  sugars  and  proteids;  in  other 
cases  irritations  are  set  u^,  iM>ssibly  by  some 
material  injected  into  the  tissues  by  the  insect, 
resulting  in  gall-like  swellings  or  various  hyper- 
trophieJ  developments  of  the  parts  attacxed, 
for  example.  Phylloxera  on  the  leaves  and  roots 
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of  grape;  woolly  apirfe  louse  (Sckieoneura)  on 
roots  of  apple;  Colopka,  cockscomb  gall  on  elm, 
etc.  In  other  cases  ihe  growth  of  die  tissue  is 
checked,  as  where  tissues  are  attacked  by  scale 
insects  such  as  San  Jos£  sc«le,  and  by  many  of 
the  plant  lice  and  leaf  hoppers.  In  other  cases 
growth  is  neither  checked  nor  accelerated,  but 
definite  spots  are  produced  which  continue  to 
enlarge,  resembling-  a  fungus  or  bacterial  infec- 
tion  {Stigmonose)   or  puncture  diseases,  etc. 

Borers  may  more  or  less  completely  ring 
a  tree,  cutting  ofE  the  connection  between  root 
and  leaves  and  thus  resulting,  in  many  cases,  in 
death.  Hypertrophy  of  tissues  is  also  often  the 
result  of  insect  attack.  Many  insect  larvae  de- 
veloping from  egg!  laid  in  young  tissues  cause, 
by  the  irritations  ihey  set  up,  growths  known  as 
l^ls.  Nematode  norms  attacking  the  roots  of 
plants  also  cause  gall-like  Bwclliiigs. 

As  in  the  case  of  the  fungi,  the  complete  life 
history  and  habits  of  any  particular  injurious 
insect  must,  as  a  rule,  be  determined  before 
the  greatest  success  in  controlling  it  can  be 
attained.  Many  insects  have  their  natural  ene- 
mies, which,  if  favored,  may  hold  a  serious  pest 
in  check.  The  development  of  natural  resist- 
ance in  plants  by  selection  is  also  an  important 
means  of  prevenliag  injury  in  certain  cases. 
And  finally,  the  use  of  insecticides  must  be 
resorted  to,  as  arsenic,  etc.,  for  biting  and  eating 
insects,  and  contact  poisons  for  sucBng  insects. 
Albert  F.  Woods, 
Preiidenl  Maryland  Stale  College. 

PLANTS,  EmbT7oloc7  of.  See  Eubry- 
OLOGY  or  Plants. 


PLANTS,  Food  of.  Two  classes  of  definr- 
tions  have  been  applied  to  this  term.  TTioSe 
formulated  by  agriculturists  include  all  such 
substances  as  plants  can  assimilate  from  soil 
or  air,  anything  adapted  to  form  tissues  and 
sustain  the  growth,  functions  and  reproduction 
of  plants,  such  as  natural  materials,  manures 
or  fertilizers.  Botanists,  on  the  other  band, 
exclude  all  these  materials  and  limit  their  defi- 
nitions to  those  substances  elaborated  or  manu- 
factured by  and  within  the  plant  organism  it- 
self for  building  cellular  or  other  tissue  or  cell 
contents.  What  the  former  considers  as  plant 
foods  the  latter  calls  plant  food  materials.  Of 
the  two  definitions  tbe  first  given  is  the  most 
widely  accepted  because  the  most  rational  and 
satisfactory.  From  the  agricultural  standpoint 
the  definition  is  generally  extended  to  include 
those  substances  which  supply  perhaps  onljr 
one  element  of  their  composition  but  which  is 
essential  to  some  function  of  the  plants.  Some 
of  the  elements  secured  are  built  into  the  cell 
tissue:  others  ire  contained  in  the  protoplasm 
or  other  materials  with  which  the  cells  are 
filled.  When  plant  foods  are  readily  taken  up 
by  plants  thc^  are  termed  available  foods; 
when  not  easily  assimilated  unavailable  foods. 
The  latter  must  pass  throng  changes  of  vari- 
ous kinds  before  they  can  become  available. 
Without  exception,  however,  hroth  available  and 
unavailable  foods  when  secured  by  the  plant 
from  the  soil  must  be  in  a  form  soluble  in 

In  order  to  attain  normal  devdopment  every 


plant  requires  10  or  more  substances  which  arc 
called  essential  elements  because  the  lack  of 
any  one  will  interfere  with  growth  and  develop- 
ment and  in  time  prove  fatal.  These  elements 
are  carbon,  hydrogen,  oxygen,  nltro^n,  sul- 
phur, phosphorus,  potassium,  calcium,  ;ron  and 
magnesium.  The  first  four  of  these  and  some- 
times the  fifth  and  sixth  are  called  'organogens* 
because  they  are  considered  as  charas (eristic 
of  oceanic  compounds.  Besides  the  10  elements 
mentioned  most  plants  also  contain  silicon, 
sodium  and  chlorine,  but  these  have  not  been 
proved  essential;  usually  plants  seem  to  grow 
more  normally  with  than  without  them. 

The  physiological  functions  of  these  various 
foods  have  been  largely  determined  b^  experi- 
ments but  in  some  cases  much  remains  to  be 
discovered.  A  knowledge  of  these  functions 
is  of  profound  importance  in  crop  production, 
especially  since  manuring,  fertilizing,  tillage 
and  many  other  farm  practices  may  be  more 
intelligently  carried  on  when  they  are  tmder- 
stood.     Briefly  the  principal  roles  are  as  fol- 

Carbon  enters  through  the  leaves  where  hy 
means  of  photosynthesis  (q.v.)  it  comtnnes  with 
water  to  form  the  foundation  compounds  of 
which  starches,  sugars,  cell  tissue  and  other 
carbon-^containing  organic  substances  are  the 
final  or  resultant  products.  Thus  carbon  be- 
comes the  most  important  organic  element,  not 
only  within  the  plant,  but  in  nature,  because 
at]  its  naturally  occurring  or^nic  compounds, 
whether  in  plants,  or  as  assimilated  by  animals, 
or  deposited  as  coal,  oil  or  gas,  trace  back  to 
it  via  nature's  chemical  laboratories  in  the 
leaves  and  other  green  parts  of  plants. 

Oxygen  ranks  next  to  carbon  as  a  constitu- 
ent of  the  dry  matter  since  it  is  in  almost  all 
plant  compounds.  It  is  also  essential  to  respira- 
tion (q.v,),  to  oxidation  of  materials  and  thus 
to  the  development  of  energy  in  the  growing 
plant  When  combined  with  hydrogen  in  the 
form  of  water  it  is  both  the  main  solvent  and 
the  transporting  vehicle  for  crude  and  elabo- 
rated plant  foods  dissolved  in  the  "sap."  Water 
also  performs  several  Other  functions  in  plants; 
for  instance,  maintaining  turgor,  reducing  tem> 
pemture  through  evaporation,   etc 

Hydrogen  enters  into  every  organic  com- 
pound excepting  neutral  oxalates  in  plants,  yet 
because  of  its  extreme  lightness  plants  contain 
only  about  6.5  per  cent  of  it 

Phosphorus  is  largely  used  by  plants  to 
make  proteins,  cell  nuclei,  to  stimulate  growth 
of  seedlings,  increase  root  crowih,  divide  cells, 
ripen  the  seed  and  to  reduce  the  content  of 
nitrogen  in  cereal  seeds.  When  plenty  of  it 
is  in  the  soil,  especially  during  a  dry  season, 
plant  roots  are  able  to  penetrate  deeper  than 
they  could  otherwise  and  thus  lap  surer  sources 
□f  water.  When  applied  as  fertilizer  in  the 
drills  of  com  and  other  crops  it  stimulates  the 
crop,  as  in  tbe  practise  of  the  New  England 
Indians  who  deposited  a  dead  fish  in  each  hill 

Potassium  is  necessary  to  the  manufacture 
of  the  carbo-hydrates  in  plants,  for  the  hydrol- 
ysis of  starch,  the  production  of  cell  tissue  (o 
help  give  rigidity  to  stems,  to  help  resist  fun- 
gous diseases,  strengthen  leaf  derelopmenl,  in- 
crease yields  of  potatoes,  sugar  beets  and  other 
crops  rich  in  starches  or  sugars,  to  neutraliie 
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Nitrogen  is  essential  to  the  production  of 
proteins,  the  (onnaiion  ot  protoplasm,  chloro- 
phyll (gq.v.)  and  many  other  compounds.  It 
stimulates  plant  tissue,  especially  of  leaves  which 
it  makes  large  and  dark  green,  as  every  market 
gardener  can  testify  from  his  experience  in 
using  it  upon  cabbage,  spinach,  lettuce  and 
other  pot  herb  crops.  Over-stimulation  with 
it  delays  seed  maturity,  tends  to  make  plants 
weaker  stemmed  and  tender  to  frost  and  to  dis- 
ease, thus  acting  opposite  to  phosphorus  and 
potassium. 

Sulphur  helps  to  make  most  proteins  and 
many  flavoring  oils  such  as  in  onion,  cabbage 
and  mustard. 

Calcium,  like  potassium,  helps  dissolve  and 
transport  starch,  develops  strong  cell  walls  and 
root  hairs,  precipitates  oxalic  add  wluch  is 
formed  b^  plant  activity  and  unless  ctystallixed 
would  poison  the  planL 

Magnesium  aids  the  formatioD  of  chloro- 
phyl,  of  proteins,  the  assimilation  of  phos- 
phorus and  the  develoiwnent  of  seedfi  presum- 
ably as  a  carrier  of  phostdlonis  in  the  plant. 

Phosphorus  and  nitrogen  migrate  to  the 
seeds  during  the  ripening  process  so  that  there 
are  o^ten  two  or  more  times  as  much  of  these 
in  the  seeds  at  that  time  as  in  other  parts  of 
the  planL  Potassium  and  calcium  remain  in 
the  stems  then  to  aid  in  assimilation  —  two  or 
three  times  as  much  of  the  former  and  almost 
eight  of  the  latter  as  in  the  seeds.  Sulphur  and 
magnesium  are  more  uniformly  distributed. 
Iron  is  largely  in  the  green  coloring  matter. 

About  75  per  cent  of  the  live  weight  of 
plants  consists  of  water.  The  balance  is  termed 
*dry  matter*  which  is  either  taken  up  or  manu- 
factured by  the  planL  It  consists  mainly  of 
organic  material  in  about  the  following  propor- 
tions: Carbon,  11  per  cent;  oxygen,  10  per  cent; 
hydrogen,  2  per  cent.  The  balance  includes 
the  nitrogen,  part  in  organic  form  and  part  in 
the  "ash,"  or  residue  left  after  burning.  All 
of  these  ash  elements  are  necessary  in  the  for- 
mation though  not  part  of  the  fundamental 
plant  substance. 

Foods  reach  the  interior  of  plants  in  two 
ways,  through  the  air  and  through  the  soil ; 
practically  all  the  carbon  and  much  of  the  oxy- 
gen in  the  former  and  part  of  each  combined 
with  certain  ash  elements  in  the  latter  by  which 
way  also  the  other  elements  enter  in  the  form 
of  various  compounds  sudi  as  phosphates,  ni- 
trates, sulphates,  carbonates,  etc.,  alwaysin  solu- 
tion. When  taken  up  by  the  roots  soil  water 
becomes  sap  which  passes  from  cell  to  cell  till 
it  reaches  various  kinds  of  conduits  whkh  direct 
it  to  the  leaves  and  other  parts  of  the  plants, 
where   needed. 

The  absorbing  parts  of  the  roots  have  a 
selective  action  which  allows  helpful  substan- 
ces to  enter  but  to  a  greater  or  less  degree 
prevents  the  entrance  of  phosphites,  nitrites  and 
sulphites,  etc,  which  are  not  plant  foods  but 
plant  poisons  and  so  would  prove  harmful. 
This  selective  action  is  still  more  refined,  for 


e  up  little 

or  no  phosphates,  though  the  case  may  be 
reversed  or  both  be  equally  absorbed  at  another 
time.    Again  the  protoplasnuc  layer  of  the  roots 


may  appropriate  the  nitrate  from  nitrate  of 
soda  or  some  other  salt  by  chemico-pbysio logical 
processes  but  leave  the  undesired  sodium  in 
the  soil.  Consult  Duzgar,  'Plant  Physiology' 
(New  York  1911);  Stoddart,  *ChemistiT  of 
Agriculture*  (Philadelphia  and  New  York 
1915). 

M.  G.  Kaiks. 
PLANTS,  PoMiL    See  Paleobotany. 


PLANTS,  Lore  of.  Quite  apart  from  all 
the  fancies  connected  with  flower  language  and 
symbolism  (see  Flowess,  Symbolieu  of),  there 
is  an  abundant  stock  of  traditionary  lore  associ- 
ated with  all  kinds  of  trees,  plants  and  flowers. 
The  study  of  this  throws  much  li^t  on  many 
piuzling  survivals  in  folk-lore,  and  some  writetv 
— ;  shown  its  importance  for  part  of  the  prob- 


plant  or  tree,  for  whidi  the  individual 
shows  his  reverence  by  refusing  to  gather  or 
destroy  them.  The  worship  of  trees  is  widely 
prevalent  among  savages  everywhere,  and  there 
IS  ample  evidence  that  it  was  an  important'  ele- 
ment in  the  religion  of  all  the  families  of  the 
Aryan  stock.  Gnmm  thinks  the  oldest  sanctua- 
ries of  the  Germans  were  natural  woods,  and 
hints  at  a  historical  connection  between  the  an- 
cient sacred  inviolate  wood  and  the  later  royal 

The  oak-worship  of  the  ancient  Druids,  the 
sacred  fig-tree  of  Romulus  in  the  centre  of 
Rome,  the  Ficui  religiosa  of  India,  and  the 
sacred  g[roves  of  the  Semitic  and  pre-Semitic 
races  still  surviving  at  Carthage  a  century  after 
Augustin<^  are  ready  examples  of  tree-worship 
from  sumciently  wide  centres  of  civilization. 
The  primitive  mind  of  the  savage  readily  con- 
ceives of  a  tree  as  animated  by  a  conscious  soni 
cognate  with  his  own,  and  he  may  regard  the 
tree  either  as  its  permanent  outward  organism 
or  merely  as  its  characteristic  dwelling-place. 
Hence  trees  have  their  place  in  fetishism,  idol- 
atry, and  the  upward  development  of  religion. 
Buddhists  do  not  include  trees  among  sentient 
beings  possessing  mind,  but  recognize  the  exist- 
ence of  the  genius  of  the  tree,  and  Buddha 
himself  was  regarded  as  such  no  less  Aan  43 
times  during  his  transmigrations.  The  rever- 
ence paid  to  the  famous  bo-lree  shows  how 
fundamental  a  fact  is  tree-worship,  which  un- 
doubtedly formed  a  large  part  of  the  old  Hindu 
religion  amalgamated  by  the  new  ^losophical 
faidi. 

Bui  the  sacred  tree  and  grove  are  likewise 
to  be  found  within  the  range  of  Semitic  and 
Aryan  influences.  From  all  sides  appears  evi- 
dence at  once  of  the  great  antiquity  and  uni- 
formity of  the  worship  of  trees,  whether  for  the 
services  thev  render  to  man,  for  their  venerable 
antiqui^,  tneir  form,  for  particular  qualities 
ascribed  to  them  as  containing  the  seeds  of  fire, 
for  their  situation,  as  on  sombre  and  lonely 
mountain  tops,  or  for  their  association  with 
certain  phenomena,  as  plagues  and  pestilences, 
or  certam  events  in  the  history  of  the  home- 
stead. In  the  growth,  life,  decay  and  death 
of  the  plant  the  primitive  man  easily  sees  an 
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analoKnc  to  his  own  life-history,  and  herein 
we  may  find  the  philosophy  of  uie  widespread 
rustic  rites  associated  with  marriage  and  with 
the  birth  of  children.  The  custom  of  scatter- 
ing flowers  and  the  fruits  of  the  6eld  over  the 
footsteps  of  a  newly  married  pair  conveys  an 
obvious  reference  to  the  belief  in  the  repro- 
diu;tive  powers  of  vegetation.  Primitive  ideas 
of  the  lertiliziDg  and  fruit-bearing  powers  of 
nature  led  to  the  belief  that  each  tree  or  nlant 
possesses  spiritual  as  well  as  physical  life,  being 
tenanted  either  by  semi-divine  spirits  or  by  the 
^osls  of  the  dead,  and  a  natural  generaliza- 
tion of  this  notion  made  plants  and  trees  col- 
lectively the  abode  of  particular  inhabitants  — 
an  example  of  animism  developing  into  poly- 

A  forest-god  has  been  deduced  from  a  mere 
tree-soul,  both  alike  re^rded  as  powerful  to 
produce  rain  or  sunshine,  to  cause  fruits  to 
spring  and  cattle  easily  to  bring  forth  their 
young.  A  still  higher  generalization  gave  a 
oelief  in  a  genius  of  plant-life  or  forest-life, 
or,  higher  still,  a  genius  of  growth  or  fcrtili^ 
in  general.  This  universal  genius  of  growth 
was  symboliied  by  a  bush  or  tree,  brought  in 
triumph  from  the  forest,  gaily  deckea,  and 
sotemnly  planted  near  the  homestead  or  in  the 
village.  In  many  cases  the  tree-spirit  was  re- 
^rded  as  detached  from  the  tree  and  clothed 
in  human  form  as  a  man  or  girl  decked  with 
flowers  —  the  May-king,  Queen  of  the  May,  the 
Old  Woman  or  Corn-mother  of  German  har- 
vest-fields, the  Jack-in-the-Green  of  young  Lon- 
don sweeps,  and  the  like.  The  existence  of 
those  corn  spirits  which  especially  haunted  and 
protected  the  waving  corn  is  dimly  recognised 
in  characteristic  ceremonies  of  an  bjiglish  har- 
vest-home, and  in  the  French  and  German  ob- 
servance of  the  Harvest  May,  in  which  a  branch 
or  tree  decked  with  ears  of  corn  is  carried 
home  in  the  last  wagon  from  the  harvest-field 
and  hung  on  the  roof  of  the  farmhouse  till  the 
next  year. 

Sympathetic  affinities  between  plant  and  ani- 
mal Ufc  strongly  impress  the  primitive  imagina- 
tion and  play  an  important  part  in  many  cos- 
mogonies, as  in  the  Iranian  account  of  how  the 
first  human  pair  grew  up  as  a  single  tree, 
the  fingers  or  twigs  of  each  one  folded  over  the 
other's  ears,  till  the  lime  came  when  they  were 
separated,  and  endowed  with  distinct  human 
souls.  Other  mythical  cosmogonic  trees  are  the 
heavenly  tig'tree  of  the  Vedas,  and  the  ash- 
tree  Yggdrasil  of  Norse  mythology.  The  belief 
that  a  child's  rickets  can  be  cured  by  passing 
him  through  a  deft  ash-tree  till  lately  lingered 
in  corners  of  England,  and  stories  of  trees 

f lying  forth  human  groans  and  exuding  human 
lood  are  common  in  folk-talcs  everywhere. 
Families,  as  well  as  individuals,  have  tutelary  or 
guardian  trees. 

Even  the  Christmas-tree,  which  originally 
made  its  wmy  into  England  and  France  princi- 
pally through  the  influence  of  Prince  Albert  and 
the  Duchess  Helen  of  Orleans,  is  really  a  sur- 
vival of  an  ancient  German  custom  of  heathen 
origin.  Many  plants  have  received  a  kind  of 
religious  consecration  from  the  name  of  some 
saint  whose  festival  fell  on  the  day  on  which 
they  were  gathered.  Christianity,  like  Buddhism, 
early  showed  a  marvelous  adaptability  in  the 
way  in  which  it  adopted  popular  rites  of  an 


earlier  religion  and  reba^tiied  them  as  its  own. 
Many  remnants  of  primitive  snperstitions  sur- 
vive in  the  focal  English  names  of  plants  and 
flowers,  chiefly  in  connection  with  the  fairies, 
the  devil,  the  Virgin  and  the  Cross,  and  we 
have  a  great  wealth  of  association  from  one 
cause  or  other  between  saints  and  flowers,  as 
Saint  Agnes  with  the  Christmas  rose.  Saint 
Joseph  of  Arimathea  with  the  Giastonbun' 
thorn,  Saint  Patrick  with  the  shamrock,  the 
Virgin  with  the  white  lily,  just  as  Thor  had  its 
oak-tree,  Venus  her  myrtle,  the  Indians  the 
lotus,  and  the  Druids  the  mistletoe.  Again,  his- 
torical personages  and  families  are  frequently 
associated  with  particular  flowers  —  it  is  enough 
merely  to  name  the  orange  lily,  the  red  and 
white  roses,  the  fleur-de-lis,  the  planta  genista, 
and  the  violet.  Family  and  clan  crests  fre- 
quently take  this  form,  as  the  flr,  holly,  jumper; 
also  national  badges,  as  the  rose,  thistle,  sham- 
rock. 

More  curious  and  interesting,  though  ob- 
scure, are  the  notions  of  magical  properties 
connected  as  persistently  with  some  plants  as 
medicinal  properties  are  with  others.  Most 
prominent  in  European  folk-lore  are  the  elder, 
the  thorn,  and  the  rowan  or  mountain  ash;  but 
strange  properties  arc  still  ascribed  to  the  rose- 
mary, vervain,  Saint-John's-wort,  mandrake, 
asphodel,  and  to  fern-seed;  and  many  flowers 
lend  themselves  through  some  obscure  inherent 
fitness  to  special  methods  of  divination.  The 
doctrine  of  signatures,  so  imponanf  in  the 
history  of  medicine,  ojiens  up  a  special  chapter 
of  sympathetic  magic,  involving  the  belief  ihftt 
plants  bore  by  nature  marks  indicating  plainly 
tor  what  diseases  they  were  medicinally  useful. 
The  trees  of  Paradise,  of  Chaldaean  and  other 
cosmogonies,  the  oracular  oaks  of  Dodona,  those 
trees  of  healing  spiritually  allegorized  in  the 
ApocaI>yse,  the  trees  of  Liberty  and  tlie  French 
Revolntion,  and  the  trees  rouno  which  an  Indian 
bride  and  bridegroom  walk  hand  in  hand  point 
as  unmistakably  to  a  real  sympathetic  aftinitr 
between  the  human  and  the  vegetable  world  as 
did  the  Dryads,  Fauns  and  Satyrs  of  the  an- 
cient Hellenic  mytholi^y,  with  their  analogues 
the  elves  and  fairies  of  Uie  woods,  the  transfor- 
mation-myths, the  Orpheus  whose  lyre  laid  its 
charm  on  beasts  and  trees  alike,  or  the  Pan  at 
the  report  of  whose  death  all  nature  mourned 
aloud.  Consult  Dyer,  "Folk-lore  of  Plants'; 
Frazer,  'Golden  Bough.* 

PLANTS,  Malformations  in.  Malforma- 
tions in  plants  arc  more  or  less  conspicuous 
growths  or  deformities  which  do  not  occur  in 
the  normal  life  history  of  the  plant  but  are 
caused  b^  various  agencies  such  as  insects  and 
other  animals,  fungi  and  other  plants,  and  some- 
times by  merely;  mechanical  accidents,  and  some- 
times by  agencies  which  are  entirely  unknown. 

Most  of  the  conspicuous  malformation* 
caused  by  insects  and  by  other  plants  are  called 
galls  (Fig,  1).  The  gall-flies  (CyniiMdEe>,  the 
gali-nats  (Cecidomyiidae),  mites,  caterpillars  and 
the  larvK  of  the  beetles  are  the  most  frequent 
causes  of  galls ;  but  many  are  caused  Iqr  fungi. 
In  most  cases  the  depositing  of  an  egg  by  an 
insect  is  the  stimulus  which  initiates  the  forma- 
tion of  abnormal  tissues  and  outgrowths;  but 
in  many  cases,  the  principal  stimulus  comes 
later,  in  the  development  of  the  larva  from  the 
egg.    The  nature  of  the  stimulus  still  needs 
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investigation,  but  it  has  some  of  the  character- 
istics of  fertilization;  at  least,  there  is  a  stimu- 
lus to  growth  and  development.  Whether  there 
is  any  transmission  of  hereditary  characters  or 
not  is  f,  question;  but  it  is  an  undeniable  fact 
that  certain  insects  produce  certain  galls  with 
such  distinct  characters  that  analytical  keys  can 
be  constructed  for  the  identification  of  ^Is. 


duced  in  plants  which  are  normally  smooth,  but 
it  is  claimed  fhe  structures  called  forth  by  the 
stimulus  may  resemble  those  of  closely  related 

Entire  leaves  are  often  greatly  reduced  and 
distorted,  their  margins  may  be  folded  in  and 
adjoining  surfaces  may  grow  together.  Flower 
clusters  are  often  modified  and  young  vegeta- 
tive shoots  may  be  greatly  reduced,  so  that  the 
leaves  become  crowded  and  make  the  shoot 
look  like  a  cone,  as  ofter  seen  in  the  willows. 
In  some  Composites,  like  the  sunflower,  the  in- 
distorted  vegetative  develop- 


Galls  occur  in  every  great  group  of  plants, 
even  in  the  ilgx  and  fungi ;  they  are  not  nu- 
merous in  the  Bryophytes,  the  liverworts  being 
particularly  free ;  in  the  Pteridophytes  they  are 
more  numerous.  In  ihe  Gymnosperms,  there 
are  many  galls,  some  of  them,  like  the  "Witches 
Broom*   and  'Cedar  Apples,'   being  very  con- 

Sicuous.'  In  the  Angiosperms,  especially  in  the 
colyls,  galls  reach  iheir  maximum  in  display, 
distribution  and  variety.  No  less  than  901  dif- 
ferent kinds  of  galls  are  found  in  the  Fagacese, 
the  family  which  includes  the  beech,  chestnut 
and  oak,  the  latter  having  more  kinds  of  galls 
than  any  other  plant.  The  Composite  (Sun- 
flower Family)  corae  next  with  664,  followed 
by  the  Salicacex  (Willows  and  Poplars)  with 
573,  the  Rosacea  (Rose  family)  with  500,  the 
Leguminosse  (Peas,  Beans,  etc.)  with  481,  the 
Cruciferx  (Mustard,  Radish,  Turnips,  etc) 
'  with  256,  (he  Labiatx  (Mint  family)  with  217 
and  various   others   ranging  down   to  a  single 

fall.  Among  the  Monocotyls,  the  Gramineae 
Grasses)  lead  with  193,  no  other  family  hav- 
ing even  as  many  as  50.  Many  families,  both 
in  Dicotyls  and  Monocotyls,  are  entirely  free 
from  galls. 


Large  swellings  are  often  caused  in  the 
stems  of  herbaceous  plants,  the  galls  on  stems 
of  golden  rod  being  familiar  examples.  The 
more  or  less  spherical  galls  on  rosebushes  and 
on  leaves  and  twigs  of  oaks  are  often  highly 
colored.  The  large  spherical  gall,  often  an 
inch  in  diameter,  found  on  oak  leaves  and  twigs, 
is  a  good  example  of  a  very  complicated  gall 
(Fig.  1).  At  maturity,  it  is  dry,  papery  and 
hollow,  with  slender  strands  suspending;  a  hard 
portion  within  which  is  the  insect 

Many  malformations  caused  by  plants  come 
within  the  category  of  galls.  Some  of  these 
take  the  form  of  conspicuous  irregular  distor- 
tions; while  others  are  scarcely  noticeable  blis- 
ters or  spots  on  leaves  or  stems,  or  may  be 
merely  internal  malformations,  not  visible  from 
the  outside.  Perhaps  the  most  familiar  gall  of 
the  irregular  distortion  t™e  is  the  com  smut, 
caused  by  the  fungus,  Ustilago  Maydis.  On  the 
young  ear  of  corn  this  gall  becomes  as  large 
3£  one's  list,  and  on  the  tassel  the  distorted 
portions  may  be  as  large  as  hickory  nuts  or 
walnuts.  Similar  galls,  not  so  large,  but  caused 
by  related  fungi,  are  very  numerous.  The  smut 
on  wheat  and  oats  and  other  cereals  are  only 
too  well  known  examples.    (Figs.  3  and  4). 


infection,  producing  distortions  without  adding 
to  ihe  number  of  cells;  or  the  infection  may 
stimulate  cell  division  and  growth,  building  up 
extensive  ncw_  tissues  with  characteristic  forms. 
In  plants  which  are  normally  hairy,  the  hairs 
may  he  enlarged  and  modified  in  shape,  but  the 
infection  often  results  in  the  formation  of  hairs 
on  plants  which  are  normally  smooth,  as  in 
case  of  the  common  basswood.  The  leaves  are 
quite  smooth,  but  when  infected,  ihe  epidermal 
cells  grow  out  into  long  hairs  (Fig.  2).  In  [bis 
connection  il  is  of  great  interest  to  note  that 
not  only  may  structures,  like  the  hairs,  be  pro- 


family  is  a  large  gall  caused  by  Plasmod%ophor_ 
hTossiciE,  one  of  the  Myxomycetes  (Fig.  S). 
The  knotty  swellings  prevent  the  normal  func- 
tioning of  the  root  and  thus  slop  the  growth 
of  the  head  and  finallj;  kill  the  plant.  The 
spores  of  the  fungtis  will  live  in  the  soil  for 


>dbyGooglc 


PLANTS,  HALPORHATIONS  IN 


•01 


The  ■Black  Knot*  caused  by  the  fungus, 
PlOTvrightia  morbosa,  is  very  destructive  to 
cherry  and  plum  trees.  The  infected  twigs  be- 
come swolfen,  often  to  several  times  their 
normal  diameter,  and  the  disease  becomes  so 
deep  seated  that  the  branches  are  killed.     In 
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1906,  "Black  Knot*  had  become  so  destniclive 
to  cherry  trees  in  North  Carolina,  that  cherry- 
growing  was  practically  abandoned  in  that  State, 
and  at  one  time  this  disease  almost  put  an  end 
to  the  cherry  industry  in  Maine.  Infected 
twigs  should  be  pruned  off  in  the  atitumn  or 
earfy  winter  and  destroyed. 

The  'Cedar  Apples*  of  the  Red  Cedar, 
Juniperui  virfftniana,  are  intereslinR  galls 
caused  by  the  fungus,  Gymnosporangiutn.  The 
cedar  twigs  are  infected  in  the  autumn  and  the 
celatinous,  yellowish  galls  appear  in  the  spring. 
They  consist  of  great  masses  of  teleutospores 


PiO.  S. —  The  "  Chib  Root  ■"  Ban  on  roots  of  a  lumip. 

which  promplly  germinate  putting  out  a  abort 
lube  consisting  of  four  cells,  each  of  which 
produces  a  spore.  These  spores  germinate  on 
young  quinces,  June  berries,  6awlhoms  and 
apples,  or  on  the  young  twigs  of  these  trees, 
causing  destructive  malformations.  Since  the 
fungus  cannot  complete  its  peculiar  life  history 


without  the  cedar  apple  stage,  the  disease  can 
be  eradicated  by  destroying  the  juniners  in  the 

vicinity  of  the  orchards. 

The  "White  Rust"  caused  by  the  fungus. 
Albugo  Candida,  is  rather  cornmon  on  the 
'Shepherd's  Purse,'  Capsella,  and  upon  various 
oliier  members  of  the  Mustard  family.  On  the 
stems,  leaves  and  flowers  of  Capsella,  it  forms 
blister-like  white  galls,  which  rupture  the 
ejMdermis  and  scatter  die  asexual  spores,  it 
also  develops  a  sexual  stage,  usually  on  the 
upper  part  of  the  stem  or  on  the  flowers,  caus- 
ing considerable  distortion  but  not  rupturing 
the  tissues  or  causing  any  change  in  color.  On 
the  other  hosts,  the  sexual  stage  may  cause  % 
^stinct   change  in   color. 

One  of  the  most  familiar  galls  is  seen  in  the 
■root  tubercles"  of  the  Leguminosa;  (Pea 
family)  caused  by  bacteria  {Rhi^obium  radtci- 
eola).  These  swellings,  or  tubercles,  enaile  the 
plant  to  make  use  of  free  nitrogen  in  the  soil. 
Clover  is  abundantly  supplied  with  these  root 
tubercles  which  not  only  add  to  the  vigor  of 
the  clover,  but  improve  the  soil. 

A  peculiar  gall  caused  by  "Bacleriofds*  as- 
sociated with  a  blue  green  alga  (Anabaena),  is 
found  on  the  rootlets  of  the  cycads.  The  in- 
fection causes  the  rootlets  to  swell  to  several 
times  thdr  normal  size  and  rfianges  the  direc- 
tion of  their  growth,  so  that  instead  of  grow- 
ing down,  they  grow  straight  up  and  emerge 
above  the  surface  in  profusely  branching  coral- 
One  of  the  most  remarkable  anti  most 
thoroughly  investijfated  of  all  galls  is  the 
"Crown  Gall,'  which  has  been  called  a  plant 
cancer  and  is  caused  by  Bacleriutn  lumifaciens. 
It  is  very  destructive  to  the  apple,  peach,  plum, 
cherry,  apricot,  blackdierry,  erape,  potato,  tomato, 
tobacco,  turnip  and  many  other  crops.  It  is 
particularly  disastrous  to  young  plants  in  the 
nursery.  The  bacteria  have  been  isolated  in 
many^  cases  and  from  pure  cultures  obtained 
in  this  way  many  sDecies  have  been  inoculated 
and  the  characteristic  galls  have  been  induced, 
so  that  the  relation  between  the  rbacteria  and  the 
galls  has  been  established.  The  development 
of  the  disease  closely  parallels  the  progress  of 
cancer  in  man  and  animals.  In  both  cases, 
there  is  some  stimulus  to  internal  cell  division. 
In  case  of  the  "Crown  Gall,"  that  stimulus  is  a 
definite  organism,  but  in  man  no  definite  organ- 
ism has  yet  been,  discovered.  The  results  of 
investigations  upon  the  crown  mil  make  it 
seem  probable  that  some  organism  may  yet  be 
found  to  be  the  cause  of  human  cancer. 

Some  malformations  caused  by  large  plants 
have  been  classed  as  galis.  As  the  mistletoe 
grows  into  the  branch  of  its  host,  the  host  is 
stimulated  and  grows  up  around  the  base  of  the 
parasite.  When  the  parasite  dies  and  falls  off, 
the  outgrowths  of  the  host,  with  the  character- 
istic markings  left  by  the  parasite,  are  called 
'Wooden  Roses.' 

There  are  many  malformations  in  plants  not 
caused  by  either  insects,  fungi  or  otner  plants 
One  of  the  commonest  of  these  malformations 
is  known  as  fasciation.  A  familiar  example  is 
often  found  in  the  dandelion,  where  the  flower 
scape,  instead  of  presenting  its  usual  tubular 
shape,  becomes  broad  and  riU>on-like.  Mai^ 
plants  show  deformities  of  this  sort  Various 
malformations  are  found  in  flowers,  the  most 


.Goot^lc 


PLANTS,  HBDICIHAL 


conmran  beiag  those  in  whicli  one  floral  organ 
takes  the  form  of  another  or  in  which  a  flonJ 
organ  takes  the  form  of  a  leaf.  In  the  doubling 
of  roses  and  many  other  flowers,  the  stamens 
become  petals,  or  rather  the  embryonic  growths 
which  normally  would  have  developed  into 
Elaniens,  develop  into  petals.  Similarly,  we  some- 
tiroes  find  leaves  where  we  should  expect  to 
find  carpels,  which  form  the  ovary.  Any  of 
the  floral  parts,  sepals,  petals,  stamens  and 
carpels  may  be  replaced  by  leaves,  and  this  fact 
is  cited  as  proof  that  they  were  all  leaves 
orifpnally  and  that  they  have  been  modified  to 
their  present  form  from  which  they  occasionally 
revert  to  the  ancestral  leafy  condition. 

The  leaves  of  ferns,  especially  in  green- 
liouses,  often  become  greatly  modified-  Plants 
of  the  "Boston  Fern'  type  often  have  leaflets 
which  branch  repeatedly  at  the  tips,  so  that  the 
^anC  bears  little  resemblance  to  the  type. 
Pteris  crelica,  which  normally  has  entire 
leaflets,  has  given  rise  lo  varieties  with  leaflets 
profusely  branrfied. 

The  navel  orange  is  a  very  valuable  nml- 
fonnation  due  to  an  excessive  enlargement  of 
the  axis  just  below  the  portion  which  consti- 
tutes the  fruit  in  seedy  oranges.  The  "Navel* 
of  the  navel  orange  represents  the  whole  orange 
of  the  normal  type. 

Most  of  the  hterature  on  malformations  is 
found  in  works  deahng  with  galls  and  with 
various  plant  diseases. 
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PLANTS,  Medicinal,  plants  of  which  some 
part  is  used  in  medicine  or  from  which  some 
preparation  is  extracted  for  similar  purpose.  To 
persons  unacquainted  with  the  nature  of  the 
various  wild  plants  which  surround  them  in 
farm  and  outdoor  life,  it  comes  as  a  great  sur- 
prise to  find  that  the  world's  supply  of  crude, 
botanical  (vraetable)  drugs  are  for  the  most 
part  procured  from  the  leaves,  bark,  seed, 
flowers,  rhbome,  etc..  of  these  very  plants, 
many  of  which  are  regarded  as  noxious  weeds. 
The  most  valuable  drug-plants  which  grow  in 
America,  from  the  point  of  view  of  the  grower, 
are  ginseng  and  golden  seal  (qq.v.).  but  there 
are  all  told  more  than  1,000  different  plants 
which  are  indigenous  or  naturalized  in  the 
United  States  alone.  Some  of  riiese  are  very 
valuable  and  have,  since  their  medicinal  prop- 
erties were  discovered,  come  into  use  in  all 
parts  of  the  world,  others  now  collected  in  the 
United  States  have  heen  brought  here,  and 
much,  like  the  English  sparrow,  become  in  their 
propagation  a  nuisance  and  a  pest  <o  the  farmer. 
The  InnitalioDs  of  the  present  article  preclude 


anv  extended  discussion  of  the  metbods  and 
fiaoits  of  growth  of  the  several  plants,  the 
methods  of  planting,  cultivating,  curing, 
preparation  or  extraction  of  the  drugs,  prices, 
etc  This  information  will  he  found,  in  the 
case  of  the  more  important  plants,  in  the  arti- 
cles on  these  plants,  v.g.,  (^nseng.  It  is  in- 
tended here  merely  to  set  forth  briefly  those 
plants  having  a  medicinal  value,  indicating  the 
part  or  parts  so  used,  and  the  general  uses  of 
eacfa.  As  in  the  case  of  many  native  medicinal 
plants  the  early  settlers  in  America  learned  of 
the  virtues  of  Golden  Seal  (Hydrastis  canaden- 
sis) through  the  Indians,  wno  used  the  root  as 
a  medicine  at>d  the  yellow  juice  as  a  stain  for 
their  faces  and  a  dye  for  ihcir  clothkig. 
(joldcn  Seal  is  also  known  by  different  names 
in  different  localities,  most  of  them  bearing  some 
reference  to  the  characteristic  yellow  color  of 
the  root,  such  as  yellow  root,  yellow  puccoon, 
orange  root,  yellow  paint,  yellow  Indian  paint, 
golden  root,  Indian  dye,  curcuma,  wild 
curcuma,  wild  tumeric,  Indian  tumeric, 
jaundice  root  and  yellow  eye.  eyebalm,  eye  root 
and  ground  raspberry.  The  rhizome  or  root- 
stock  and  rootlets  are  the  parts  used  in  medicine. 
When  dry  the  root  measures  from  one  to  two 
inches  in  length  and  from  one-eighth  to  one-third 
of  an  inch  in  diameter.  The  Indians  regarded 
Golden  Seal  as  a  specific  for  sore  and  inflamed 
eyes  and  it  was  a  very  popular  remedy  with 
pioneers  of  Ohio  and  Kentucky  for  this  affec- 
tion,  as  also  for  sore  mouth,  the  root  being 
chewed  for  the  relief  of  the  last-named  trouble. 
The  juice  is  also  used  as  a  diuretic  stimulant  and 
escharodc,  the  powder  for  blistering  and  the 
infusion  for  the  dropsy.  It  is  useful  in  digestive 
disorders  and  in  certain  catarrhal  affections  of 
the  mucous  membranes.  In  1860  the  root  was 
officially  listed  in  the  United  Slates  Phar- 
macopceia.  The  plant  is  native  from  southern 
New  York  to  Minnesota  and  south  to  Georgia 
and  Missouri.  It  is  estimated  that  the  annual 
consumption  of  Ciolden  Seal  root  is  from  200,- 
000  to  300,000  pounds  annually,  about  one-tenth 
of  which  is  exported.  Consult  Bulletin  edited 
by  Alice  Henkel  and  published  by  the  Bureau 
of  Plant  Industry  of  the  United  States  D^rt- 
ment  of  Agriculture. 

Black  Cohosh  (Cimicifyga  racemosai),  also 
known  locally  as  black  snakeroot,  bugbane,  bug- 
wort,  rattlesnake  root,  rattleroot.  raltletop,  rich- 
weed  and  squawroot.  It  i^rows  in  the  shaded 
woodlands  from  Maine  to  Wisconsin  and  south 
to  Geor^a  and  west  to  Missouri.  The  Indians 
long  regarded  the  root  as  a  valuable  medicinal 

Slant,  not  only  for  the  treatment  of  snake  bites, 
ut  it  was  also  a  very  popular  remedy  among 
their  women,  and  it  is  to-day  esteemed  as  an 
alterative,  emmenagogue  and  sedative.  It  is 
officially  listed  in  the  United  Sutes  Pbanna- 

Blue  Cohosh  (Caulophyllum  thalietroides) , 
also  known  locally  as  papoose  root,  blueberry 
root,  blue  ginseng,  yellow  ginseng.  The  dried 
root  is  the  part  used  in  medicine  as  a  demulcent, 
antispasmodic,  emmenagogue  and  diuretic. 
Snakeroot    (Asaritm  _  canadensis),    also    called 


broad  leaved  asarabacca,  colic  root  etc.  The 
root  is  used  as  an  aromatic,  diaphoretic  and 
carminative.  Serpentaria,  also  known  locally  as 
snakeweed,   pelican-flower,     sangrel,     san^ce- 
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root,  etc,  STOWS  in  rich  woods  freio  Connecti- 
cut to  Michigan  and  certain  varieties  occur  in 
the  southwestern  Slates.  The  roots  are  used 
for  thdr  stimulant,  tonic  and  di^horetic  prop- 
erties. It  is  officially  listed  in  the  United 
States  Pbarmacopda.  May-apple  (Podophyl- 
ban  feltaimm),  also  iocsUlj'  named  mandraKe, 
wild  lemon,  gronnd-lcinon,  bog-apple,  raccoon- 
bcTfy,  duck's  foot,  tuibrella-idant,  vejretable 
calomel,  etc  It  grows  all  over  the  eastern  half 
of  North  America.  The  root  is  used  as  an  ac- 
tive cathartic  and  is  official  in  the  United  States 
Pharmacopeia.  Pdnweed  (Phytolacca  dtcatir- 
dra),  also  conunonfy  called  poke,  pigeon-berry, 
garget,  scoke,  pocan,  coakum,  iidcberiy,  Amer- 
ican ni^tsbade,  cancer- jalapi  redweeo,  etc,  is 
foiind  in  ikh  soils  along  fence  rows  and  on 
unimproved  land  from  Maine  to  Minnesota  and 
south  to  Texas.  The  root  is  used  (or  its  alter- 
ative properties  in  treating  various  diseases  of 
die  slan  and  blood,  and  in  certain  cases  in  re- 
lieving pain  and  allying  ioflammation.  It  also 
acts  upon  tlie  bowels  and  causes  vomiting.  The 
matured  berries  arc  also  used  in  niedtcine. 
Seneca  snakeroot  (Polygala  sentga)  or  moun- 
tain flax,  the  root,  once  used  by  the  Indians  as  a 
cure  for  snakebite,  is  now  employed  as  an  ex- 
pectorant, emetic  and  diuretic  Lady's  Slipper 
(Cyripedwwt    htrsutum    Mill), 


as  a  nerve  tonic  and  an  antispasmodic  also  for 
the  same  purposes  as  valerian.  Bctbroot  iTrit- 
Uum  erectuM  L.),  birthroot.  bathwoft  red  wake- 
robin,  bumblebM-root,  dishcloth,  Indian  sham- 
rock, wood-lily,  etc  Root  used  in  medicine  as 
an  astringent,  tonic,  alterative  and  expectorant 
Culver's  Root  (Leptattdra  virgmica)  or  black> 
root  speedwell,  tall  veronica,  wholywort ;  root- 
slock  and  roots  used  as  an  alterative,  cathartic 
and  in  disorders  of  the  liver.  Stone  root  {Col- 
UtKonia  canadtruit),  or  koobroot,  borsebaltn, 
richwecd,  ox-balm,  citronella;  root  used  for  its 
tonic,  astringent,  diuretic  and  diaphoretic  prop- 
erties. Leaves  are  also  used  as  an  application 
to  bruises.  Crawley-Root  (Corallorhixa  odon^ 
torhiia)  or  coral  root,  dragon's  claw,  chicken 
toe,  fever  root;  root  used  to  promote  perora- 
tion and  also  as  a  sedative  and  in  fever.  Male 
fern  (AiPidium)  or  sweet  brake,  basket-fern, 
etc ;  root  used  as  a  remedy  for  worms.  Care 
must  be  taken  to  avoid  overdoses  which  are 
highjy  dangerous.  Goldthread  (Coptit  trifolia) 
or  caokerroot,  mouthroot.  etc ;  root  used  as  a 
remetb  for  ulcerated  and  sore  mouth;  also  as 
a  wasn  or  ^arg^  for  similar  affections  and  as 
a  bitter  tonic  Twinleaf  (Jtgtnonia  diphyUa) 
or  rheumatism  root,  hebnet  pod,  ground-squirrel 
pea,  etc. ;  rootstock  used  as  a  diuretic,  alterative, 
antispasmodic,  and  a  stimulating  diaphoretic. 
I-arge  doses  are  emetic.  Canada  moonseed 
(Menispermum  canadense),  or  yellow  sarsapa- 
rilla,  vine-maple  etc ;  both  roots  and  rootstock 
are  used  in  medicine  as  a  tonic  alterative,  and 
diuretic  Wild  turnip  {Arum  triphyllum),  or 
wild  pepper,  devil's  ear,  slarchwort,  priest's 
[ontle,  etc.;  the  partially  dried  corn  is  used  as 
a  stimulant,  diaphoretic,  expectorant  and  irri- 
tant. Black  Indian  hemp  iApocyawn  canna- 
frinwm),  bowman's  root,  wild  cotton,  etc.;  root 
has  emetic  cathartic,  diaphoretic,  expectorant 
and  diuretic  properties,  and  is  much  used  in  drop- 
sical affections.  _  Chamielirium  or  Helonias  (C. 
luleum),  or  imicorn  root,  drooping  starwort, 


devil's  Ut,  etc. ;  of  especial  use  in  derangements 

of  women.  Wild  Yam  (Dioseorea  villosa),  or 
colic  root,  devil's  bones;  root  is  said  to  possess 
expectorant  properties  and  to  promote  ;perspira- 
■  viding  emetic    It  is 


fottidum),  or  polecatweed,  col- 
lard,  stinking  poke,  etc;  rootstock  is  used  in 
affections  of  the  respiratory  organs,  in  nervous 
disorders,  rheumatism  and  dropsical  complaints. 
American  Hellebore  (.Veratmm  viride),  or 
bear-corn,  bug-bane,  earth-gall,  itchweed,  etc. ; 
it  is  an  acrid  narcotic  poison,  and  has  emetic, 
diaphoretic  and  sedative  properties.  Other 
medidnal  plants  with  their  specific  uses  in 
medicine  are:  Water-eryngo  (diuretic,  expecto- 
rant) ;  yellow  jasmine  or  jessamine  (powerful 
effect  on  nervous  system)  ;  sweet  flag  (aromatic 
Stimulant  and  tonic  in  feeble  digestion ;  dried 
root  chewed  for  dyspepsia);  blue  flag  (altera- 
tive, diuretic  and  purgative);  cranes-bill  (tonic 
and  astringent)  ;  dandelion  (tonic  in  diseases 
of  the  liver  and  in  d^pepsia)  ;  soapwort  (tonic, 
allerative,  diaphoretic) ;  burdock  (alterative  in 
blood  and  skin  diseases)  ;  yellow  dock  (purifier 
of  blood  and  in  the  treatment  of  skin  diseases)  ; 
stillingia,  or  queen's  root,  nettle-potato,  etc. 
(alterative)  .*  ^nerican  Colombo,  or  yellow  gen- 
tian, ground  century,  etc  (simple  tonic,  emetic 
and  cathartic) ;  couch-grass,  quitch-grass^  etc. 
(fluid  extract  used  in  affections  of  the  kidney 
and  bladder) ;  echinacea,  or  conefiower,  nigger- 
head  (alterative  and  to  promote  perspiration) ; 
aletris,  or  stargrass,  starwort,  aloe-root,  hudc- 
wort,  etc  (of  value  in  digestive  affections) ; 
wild  indigo,  or  yellow  broom,  shoofly,  etc 
(emetic  and  cathartic  in  large  doses;  stimulant, 
astringent  and  antiseptic;  and  as  a  local  appHca- 
tion  to  sores,  ulcers,  etc.);  pleurisy-root  (used 
in  disordered  digeslion  and  in  affections  of  the 
lun^s  to  promote  expectoration  and  induce 
easier  breathing)  ;  blood  root,  coon  root,  yellow 
pticcoon,  letterwort,  tumeric,  etc  (tonic  alter- 
ative, emetic  and  stimulant)  ;  pinkroot,  or  star- 
bloom,  wormweed  (principal  use  is  as  an  an- 
thelminbc) ;  Indian  physic  or  false  ipecac 
(emetic) ;  wild  sarsaparilla,  shotbush,  wild 
hcorice  (alterative,  stimulant  and  diaphoretic) ; 
comfre^,  or  bruisewort.  gumplant,  sUp^ry-root 
(used  in  coughs  and  diarrheal  complaints;  ac- 
tion is  sli^tty  astringent  and  demulcent)  ;  ele- 


ratory  organs,  in  digestive  and  liver  disorders, 
catarrhal  disdiarges  and  skin  diseases) ;  queen 
of  the  meadow,  or  bonesetj  motherwort,  quill- 
wort,  etc  (astringent  and  diuretic)  ;  hydrangea, 
or  seven-t^rks  (as  a  diuretic  and  in  calculous 
complaints^  ;  Oregon  grap^  or  holly-leaf  bar- 
berry (tonic  and  nlood  purifier,  berries  in  pre- 
serves and  cooling  drinks'),  (ginseng  (roots  ex- 
ported to  China,  where  they  are  reported  to  be 
used  as  an  almost  universal  remedy.  Odd- 
shaped  roots  are  said  to  be  espedally  prized  as 
talismans.  Many  other  plants  are  used  in  lim- 
ited quantities,  among  which  may  be  noted  birch 
bark,  blackberry,  catnip,  diicory,  com  ergot  or 
smut,  geranium,  hemlock,  huckleberry,  penny- 
royal, peppermint,  sheep  laurel,  tag  alder,  water 
pepper,  winlergreen,  witchhazel.  etc, 
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(2d  ed,.  rev.  and  enlarged,  Philadelphia  19lg). 
PLANTS,  Migration  of.  Plants  need  a 
constant  change  of  situation  because  they  may 
exhaust  the  amount  of  the  special  food  of  eacn 
species  in  the  soil;  or  impart  to  that  soil  injuri- 
ous elements;  or  for  the  sake  of  increased 
vigor.  They  accomplish  the  needed  change  by 
many  methods.  Very  low  forms,  such  as  the 
molds,  spread  by  a  creeping  action;  some  biRher 
plants  are  torn  up  by  the  roots  and  rolled  long 
distances,  to  survive  and  renew  their  fixture 
and  growth  when  favorable  conditions  arc 
reached.  Those  that  have  "runners,*  like  the 
strawberry,  reach  out,  take  root  at  a  distance 
and  so  advance  by  long  steps,  a9  it  were;  wUle 
the  grasses,  ferns  and  others  make  similar 
progress  by  means  of  underground  root-stems. 
Dissemination  is  accomplished  more  generally, 
however,  by  means  of  fruit  (seeds).  In  many 
cases  the  seed-pods  are  so  strained  by  ripening 
that  at  last  they  burst,  burling  the  seeds  to  a 
considerable  distance,  or  the  pods  open  and  the 
seeds  are  tossed  out  by  some  agitation  of  the 
plant,  usually  with  elastic  force.  No  sort  of 
this  machinery,  however,  advances  the  plant- 
species  more  than  a  few  feet;  and  far  more 
effective  is  dispersal  by  wind  and  water.  To 
this  end  seeds  of  a  large  variety  of  trees  and 
heths  are  provided  with  wings,  like  those  of 
the  maple  and  tulip-tree,  or  with  long  feathery 
attachments,  like  cotton  and  dandelion,  whidi 
serve  as  parachutes  to  sustain  them  in  the  air 
while  wafted  away  to  new  habitats.  These 
windblown  seeds  are  always  minute  and  oily, 
the  latter  feature  giving  them  the  necessary 
lightness  of  weight.  Floating  Is  a  means  of 
dispersal  important  not  only  to  aquatic  plants, 
but  to  others.  Many  river  and  pond- plants 
move  bodily  and  are  carried  here  and  there  by 
currents ;  and  floods  often  transport  living  land- 
plants  to  new  regions.  Some  send  abroad  re- 
generative parts,  as  buds;  or,  in  more  cases, 
seeds  in  capsules  or  little  bladders,  or  air-tight 
pods.  The  wide  tKstribution  of  the  cocoanut 
palms  throughout  the  tropics  is  due  to  the 
ability  of  the  tight  mit  to  float  long  distances. 
Mangrove  seeds  are  especially  fitted  to  do  so; 
and  that  a  great  many  other  land-growing  trees 
and  plants  can  make  long  voyages,  as  seeds,  is 
shown  by  the  vegetation  cloihmg  remote  islands 
and  the  way  in  which  island  floras  are  related 
to  prevailing  oceanic  currents.  That  animals 
assist  plants  to  migrate  is  well  known.  Many 
seeds  are  provided  with  hooks  thai  catch  in 
hair  and  wool  and  are  carried  onward  by  pass- 
ing animals.  Birds  and  mammals  eat  fruit  and 
drop  the  uninjured  seeds  perhaps  miles  away. 
The  planting  of  nuls  by  S(]Uirrds,  jays  and  so 
forth,  is  useful  in  this  direction.  Fmally,  man 
has  been  distributing  plants  by  his  operations 
ever  since  he  began  to  move  about,  by  the  use  of 
fruit  and  seeds  for  food,  by  passing  them  on 


for  new  orchards  and  grainfields  from  country 
to  country;  and  also  by  the  accidental  carriage 
of  them  in  his  ships  and  otherwise.  Every 
country  now  has  many  introduced  species.  See 
Plant  Geography. 

PLANTS,  Morphological  Brolation  of. 
The  distinction  of  all  Uving  things  into  plants 
and  animals  seems  on  first  thought  to  be  ao 
easy  one  to  make.  Animals  walk  or  fly  or 
swim,  have  mouths  by  which  they  eat  food  and 
stomachs  in  which  to  digest  it;  th^  have  eyd 
widi  which  to  seev  ears  Id  hear,  etc ;  wliile 
plants  are  firmly  fixed  by  their  roots,  have  no 
power  of  motion,  take  their  food  from  the  air 
and  dissolved  in  water  from  the  smI  and  have 
in  the  common  view  no  power  of  perce^don  of 
hght,  sound,  etc  The  foregoing  distinctions 
are  true  if  we  confine  our  attention  solely  to 
the  higher  groups  of  plants  and  animals.  But 
when  we  follow  downward  from  the  more  com- 
plex to  the  simpler  plants  aod  animals  we  find 
that  we  are  converging  more  and  more  until 
we  reach  some  groups  of  organisms  which  have 
been  claimed  by  both  botanists  and  Eootogiats. 
It  is  impossible  to  deny  that  some  of  these  have 
almost  equal  right  in  either  kingdom,  so  that 
any  line  that  may  be  drawn  to  separate  animals 
and  plants  must  be  arUtrary.  On  the  other 
hand  many  forms  that  were  once  considered 
to  be  plants  are  certainly  ai^imals,  e.g.,  sponges, 
corals  (Bryoxoanj),  while  such  a  group  as  tbe 
slime  molds  (MyxomyceUa  or  Myeetosoti), 
still  regarded  as  belonging  to  the  plants  by  most 
botanists,  in  reality  seems  to  show  phylogenetic 
kinship  only  with  the  animals  and  so  ought 
to  be  placed  there.  There  still  remain,  how- 
ever, certain  groups  which  cannot  be  looked 
upon  as  other  than  transitions  from  animals 
to  plants  or  plants  to  animals.  It  is  for  these 
transitional  groups  that  it  is  especially  difficult 
or  absolutely  impossible  to  draw  a  natural  line 
of  separation  between  the  two  kingdoms.  The 
organisms  in  question  include  the  Flagellata 
(in  tbe  wider  sense  of  the  term)  and  the  re- 
lated Voivocales  (often  included  in  the  Flagel- 
ata)  and  the  Peridinialej  (or  Dinofiagelata). 
These  are  in  part  colorless  organisms,  but  many 
of  them  are  green  and  contain  chlorophyll  by 
means  of  which  they  manufacture  food  in  the 
same  manner  as  undoubted  plants.  They  are, 
however,  motile  during  thdr  chief  vegetative 
period,  non-motile  and  encysted  only  during 
rest  periods.  In  the  latter  stages  they  are  very 
similar  to  the  ordinary  vegetative  stage  of  many 
undoubted  plants  belonging  to  the  order  Chlo- 
rococcales,  in  which  dunng  reproduction  motile, 
naked  cells  are  formed  that  are  scarcely  dis- 
tinguishable from  the  vegetative  stages  of  the 
organisms  under  question.  Any  line  drawn 
will  be  arbitrary:  perhaps  the  most  logical  pro- 
cednre.  (hen,  is  to  consider  as  animals  those 
forms  in  which  the  motile,  usually  naked  stage 
is  predominant,  with  the  non-motile,  encysted 
stage  serving  merely  to  tide  the  organisms  over 
until  favorable  conditions  again  occur,  while 
those  forms  are  to  be  called  plants  in  which  the 
ordinary  vegetative  stage  is  non-motile  and 
only  the  reproductive  stages  motile.  The  fore- 
going distinctions  must,  of  course,  be  under- 
stood to  apply  only  to  those  debatable  groups 
which  have  most  of  their  other  characters  in 
common.  The  sponges  are  motile  onl^  during 
their   reproductive  stages,  but  in  their  other 
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characters  they  are  animal  so  that  this  nile 
would  not  apply,  while  the  motile  diatoms  like 
Navicula  are  so  plantlike  in  other  features  that 
they  would  also  not  be  affected. 

With  the  forgoing  in  view  we  may  consider 
the  stages  o£  evolution  in  plants.  In  so  doing 
it  must  be  remembered  that  the  £rst  plants 
came  into  existence  eons  ago  and  that  it  is 
impossible  to  be  certain  just  what  they  looked 
like  or  what  was  the  early  course  of  their  evo- 
lution. Judging  by  the  simplest  plants  now 
known  these  first  plants  must  have  been  naked, 
without  any  hard  parts  to  be  preserved  as  fos- 
sils. Hence  the  earlier  rocks  carry  very  few 
remains  that  can  be  with  certainty^  ascriSed  to 
the  simpler  plants,  it  being  only  in  the  most 
recent  rocks  that  some  of  the  softer  aquatic 
forms  are  recognizable,  although  it  seems  cer- 
tain that  for  ages  the  only  plants  in  existence 
were  water  plants.  Accordingly  we  must  have 
recourse  to  the  now  existing  forms  of  these 
simpler  plants,  making  the  perhaps  not  unwar- 
ranted assumption  that  ihcy  represent,  as  it 
were,  stragglers  along  the  line  of  evolutionary 
advance  whose  progress  has  been  slow,  so  that 
although   they  are  descendants  of  those  primi- 


has  been  done  in  the  study  of  the  ancestiy  of 
die  horse  and  other  animals  which  having  hard 
dceletons  have  left  permanent  records  in  the 

The  simplest  plants  now  known  are  some  of 
flie  bacteria  and  the  one-celled  blue-^reen  algae 
(Chroococciu,  etc).  There  is  no  serious  doubt 
(hat  the  bacteria  and  the  blue-greea  algx  are 
closely  related;  which  are  the  oldest,  however, 
is  a  question  that  offers  many  difficulties  and 
that  seems  beyond  our  present  powers  of  solu- 
doiL  Most  bacteria  are  unable  to  grow  with- 
out the  presence  of  some  organic  matter  while 
the  chlorophyll-containing  alg<e  are  independent 
in  that  they  can  manufacture  their  own  organic 
matter  from  inorganic  substances.  Thus  a 
friori  they  would  seem  to  be  more  primitive. 
Vet,  on  the  other  hand,  there  are  a  few  bac- 
teria which  if  supplied  with  ammonia  or  nitrites 
are  able  to  make  use  of  COi  without  the  need 
of  light  or  of  chlorophyll  and  thus  build  up 
their  necessary  organic  compounds.  It  is  here 
assumed,  however,  that  the  bacteria  are  not 
primitive  but  derived  from  the  blue-green 
algz. 

These  most  primitive  plants  that  we  know, 
e.g.,  Chroocoectu,  consist  of  minute  balls  of 
protoplasm  colored  bluish  green  and  enclosed 
in  a  thin  wall  made  up  in  part  of  chitin.  The 
central,  uncolored  part  of  the  protoplasm  prob- 
ably functions  as  a  nucleus  or  directive  centre 
for  the  plant  but  is  not  set  off  distinctly  from 
the  rest  of  the  cell  as  is  the  case  in  the  higher 
plants.  Neither  is  the  coloring  matter  located 
in  definite  organs  of  the  cell,  the  ehloroplasts, 
tut  merely  scattered  throughout  the  outer  part 
of  the  protoplasm.  Reproduction,  also,  is  sim- 
ple, consisting  of  the  division  of  the  cell  into 
two  cells  which  soon  separate.  The  next  step 
in  evolution  seems  to  have  been  that  of  the  ad- 
herence of  these  cells  for  some  time  after  divi- 
^on,  rcsnlting  in  the   formation  of  irregular 


colonies.  As  the  successive  directions  of  divi- 
sion became  more  and  more  fixed  these  colonies 
came  to  have  more  and  more  definite  shape, 
square  plates,  cubes,  hollow  s;)heres,  etc.,  the 
furthest  advance  seemingly  having  occurred  in 
the  formation  of  filamentous  colonies.  In  these 
the  successive  planes  of  division  are  all  in  the 
same  direction.  In  OsciHaloria  and  its  near 
relatives  the  cells  of  the  filament  are  all  alike, 
but  in  the  somewhat  higher  forms  such  as 
Nostoc,  certain  cells  are  enlarged  (heterocyst5_) . 
A  furtner  type  of  cell  differentiation  is  seen  in 
Rrvularia  and  its  relatives  in  which  the  basal 
cell  is  a  heterocyst  and  attached  to  some  object, 
the  next  cells  being  large,  those  further  out 
gradually  diminishing  in  size  until  the  ultimate 
cells  are  very  long  and  slender  or  even  pointed. 
The  bacteria  are  considered  as  an  offshoot 
from  plants  related  to  Osciliatoria  (e.g.  Phormi- 
dium),  the  chief  difference  between  such  blue- 
□d  the  higher  bacteria  such  as 


The  mode  of  growth  and  of  reproduction 

are  the  same.  From  Beggiatoa  the  gradation  is 
gradual  throughout  the  filamentous  bacteria  and 
down  to  the  one-celled  forms  tliat  constitute  the 
commonest  forms  of  bacteria.  Yet  it  is  not  cer- 
tain that  this  line  is  continuous,  for  flagella, 
which  are  apparently  lacking  in  the  blue-green 
algse  and  Beggiatoa  are  present  in  many  of 
the  one-celled  bacteria.  Possibly  this  indicates 
an  origin  of  the  latter  independent  of  that  of  the 
filamentous  bacteria. 

All  of  the  foregoing  forms  are  placed  In  the 
Phylum  Myxophycete.  There  remains  a  small 
group  of  plants  placed  by  some  botanists  in 
this  and  by  others  in  other  phyla  that  arepos- 
sibly  a  transition  to  the  next  phylum.  These 
plants  (Gtaucocystis,  for  example)  are  blue-' 
green,  like  the  others,  and  multiply  by  division 
of  the  cells,  but  differ  in  the  possession  of  a 
definite  nucleus  cut  off  from  the  remainder  of 
the  cell  by  a  nuclear  membrane,  and  in  the  re- 
striction of  the  coloring  matter  to  definite  or- 
gans, the  ehloroplasts. 

In  the  next  phylum,  Chloropf.yceje,  the 
coloring  matter  is  bright  green,  instead  of 
bine-green,  and  is  mostly,  if  not  always,  con- 
fined to  definite  ehloroplasts,  usually  large  and 
few  in  number  in  the  celL  The  nucleus,  more- 
over, j)ossess  a  definite  membrane  and  is  well 
organized.  The  cell  wall  is  composed  of  cellu- 
lose or  carbohydrates  of  kindred  nature.  Mul- 
tiplication by  simple  division  of  the  cell  is  not 
the  sole  method  of  reproduction  except  in  a 
few  forms,  such  as  Protococcus.  On  the  con- 
trary we  find  that  two  great  advances  have 
taken  place  in  (he  reproductive  methods  in  thb 
phylum.  The  first  is  the  production  of  zoo- 
spores. The  contents  of  a  vegetative  cell,  or, 
in  a  few  of  the  more  specialized  forms,  of  a 
special  cell,  divide  up  within  the  wall  into  a 
number  of  naked  cells  provided  with  long  fla- 
gella, or  swimming  organs,  by  meaD6  of  which 
after  emerging  from  an  opening  in  (he  cell  wall 
the  zoospores  (as  these  naked  swimming  cells 
are  called)  swim  around.  After  a  while  they 
settle  down,  form  a  cell  wall  and  start  the  new 
plant.  The  second  great  advance  is  the  intro- 
duction of  sexual  reproduction.  This  seems  to 
have  been  at  first  a  modification  of  the  fore- 
going melhod,  for  in  some  of  the  more  primi- 
tive forms  of  Ibis  phylum,  e.g.,  Ulolkwi,  Ctt- 
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tain  swimining  cells  act  merely  as  zoospores 
under  some  externa]  conditions  while  under 
other  condidgns  the  naked  cells  fuse  by  pairs, 
not  merely  the  cylo^iasm  but  also  the  two 
nuclei  undergoii^  fusion.  In  the  more  hi^ly 
developed  members  of  this  phylum  we  find  the 
two  functions  entirely  separated  so  that  the 
cells  that  function  sexually  are  entirely  distinct 
from  those  that  act  as  zoospores  for  the  asex- 
ual reproduction  of  the  plant  In  this  first 
appearance  of  sexuality  it  is  noteworthy  that 
sexual  reproduction  occurs  in  plants  (and  the 
same  is  true  for  animals)  before  there  is  any 
distinction  of  sex. 

In  this  phylum  as  in  the  Phylum  Myxo- 
pkycett  we  find  two  tendencies  exhibiting  them- 
selves in  the  vegetative  structure,  vii.,  me  for- 
mation of  plants  consisting  of  single  cells  or 
regular  or  irregular  colomes  of  cells  (Class 
Protococcoidea)  and  that  of  plants  consisting 
of  simple  or  branched  filaments  or  rarely  sheets 
or  tubes  (Class  Cotifervoidea).  In  the  more 
highly  developed  members  of  toe  latter  class 


the  filaments  are  very  few  celled  or  even  more 
often  reduced  to  single  celb.  The  ^toms 
(Gass  Bocillarioideir)  with  their  silidfied  walls 
and  their  brown -colored  chloroplasts  appear  to 
be  related  to  the  desmids,  to  the  filamentous 
forms  of  which  they  show  the  nearest  resem- 
blance, especially  if  the  filamentous  diatoms  are 
selected  in  makmg  the  comparison.  In  parallel 
development  we  find  the  gradual  shortening  of 
the  cells  of  the  filament  in  each  order  and  the 
eventual  breaking  up  of  the  filaments  into  one- 
celled  forms,  exactly  as  happened  in  the 
desmids. 

Again  going  back  to  the  simpler  filamentous 
Chlorophycea  we  find  another  group  (phylum 
Siphoaopkycett')  arising.  The  evolutionaiV  tend- 
ency in  this  case  has  been  along  the  Une  of 
ccenocyte  development  the  rather  short,  uninu- 
cleate cells  of  ihe  Chtorophyceie  giving  way  to 
longer,  multinucleate  canocytes  with  septa  at 
occasional  intervals  {CladcP^ora)  and  finally 
to  tubular  ccenocytes  almost  completely  lackjng 
walls.    In  the  simpler  forms  the  asexual 


jal  cells  that  are  all  alike  these  plants  produce 
two  kinds  of  gametes,  smaller,  very  actively 
lotile  sperms,  usually  arising  in  large  numbers. 


is  the  beginning  of 
The  further  development  along  this  line  of 
evolution  led  to  the  complete  loss  of  motility 
by  these  eggs  and  their  retention,  for  further 
protection,  within  the  walls  of  the  mother  cell 
(the  oo^one)  where  the  sperm  seeks  them  out 
and  ferblizes  them,  entering  through  some  sort 
of  an  opening  in  liie  cell  wall.  The  height  of 
evolution  in  this  direction  in  tWs  phylum  is 
reached  in  Coltochtete,  in  which  the  fertilized 
egg  becomes  surrounded  by  an  investing  layer 
of  protective  filaments  which  makes  its  safety 
doubly  sure. 

Closely  allied  to  the  one-celled  green  slimes 
(Class  Protococcoideec')  are  those  organisms 
mentioned  before,  whose  assignment  to  the  ani- 
mal kingdom  or  vegetable  kingdom  is  a  matter 
of  rather  arbitrary  dioice.  A  form  like  CMamy- 
domonas  is  to  all  intents  and  purposes  a  per- 
manently motile  zoopore  which  loses  its  fla- 
gella  and  becomes  invested  with  a  firm  cell  wall 
only  to  enable  it  to  survive  unfavorable  con- 
ditions. In  mode  of  reproduction  and  in  struc- 
ture it  clearly  approaches  on  the  one  hand 
such  an  undoubted  plant  as  Chloracoccum  and 
on  the  other  certain  of  the  Flagellata  whose 
kinship  (o  the  rest  of  the  animal  kingdom  is 
incontestible. 

From  the  simpler,  filamentous  Chlorophycea 
appear  to  have  arisen  the  conjugate  al^ 
phylum  (.Zygophycea),  whose  more  primitive 
forms  are  filaments  made  up  of  uninucleate 
cells  with  green  chloroplasts.  The  power  of 
producing  motile  zoospores  has  become  lost 
and  sexual  reproduction  takes  place  by  the 
union  of  the  non-fiagellate  protoplasmic  con- 
tents of  adjacent  cells,  usually  of  neighboring 
filaments,  rarely  within  the  same  filament.  By 
a  further  differentiation  of  the  cells  and  oi^n-. 
ization  of  the  ceil  wall  into  two  distinct  pieces 
we  find  the  desmids  (Order  Desmidiales) 
arising.  In  this  order  the  filamentous  condition 
of  the  more  primitive  forms  soon  becomes  lost 
as  the  filaments  become  more  and  more  con- 
stricted at  the  joints,  until  in  the  highest  genera 


sembles  very  closely  that  of  the  simpler  Chior 
phycea,  but,  as  in  that  phylum,  the  higher 
groups  show,  first  inequality  of  gametes,  both 
retaining  motility,  and  finally  the  complete  loss 
of  motility  on  the  part  of  the  female  gamete 
which  is  retained  within  its  mother  cell  wall,  as 
in  Vaucheria.  From  plants  clearly  very  close  to 
this  last  have  arisen  a  large  number  of  genera 
and  species  of  chlorophyll -less  forms  compris- 
ing the  class  Phycomyceten.  Vegeta  lively 
these  resemble  Vaucheria  and  its  nearest  rela- 
tives in  consisting  of  branching,  non-septate, 
tubular  ccenocytes,  the  chief  point  of  difference 
being  the  lack  of  chlorophyll.  This  necessi- 
tates a  different  mode  of  life,  either  saprophy- 
tic, i.e.,  feeding  on  dead  organic  matter,  or 
parasitic  upon  animals  or  more  often  plants. 
As  to  asexual  reproduction  that,  in  the  lower 
PhycomyceteiB  is  by  means  of  zoospores  while 
sexual  reproduction  is  by  means  of  motile 
sperms  wnich  seek  out  the  non-motile  e^ 
within  its  oogone.  In  most  members  of  this 
class,  however,  evolution  has  gone  a  step  fur- 
ther and  made  fertihzation  less  a  matter  of 
chance  by  developing  a  tube  which  leads  from 
die  antherid  into  the  oogone,  so  that  there  is 
no  opportunity  for  the  sperm  or  al  least  its 
nucleus  to  fail  to  reach  Ihe  e^g.  These  color- 
less plants  are  aquatic,  like  their  green  ancestral 
forms,  in  the  more  primitive  groups  (Sapro' 
legniales),  but  in  the  downy  mildews  (Pero- 
nosporalei)  we  find  that  they  have  emerged 
and  become  parasitic  in  higher  plants.  Irv- 
ing ceased  to  be  aquatic  they  did  not  at  once 
cease  to  produce  zoospores  in  the  course  of 
their  life  cycles.  However,  the  zoosporan^a 
became  reduced  in  size  and  instead  of  setting 
the  zoospores  free  while  still  attached  to  the 
plant,  the  zoosporangia  themselves  are  set  free 
to  be  scattered  by  the  wind,  producing  the 
zoospores  only  when  they  fall  into  a  drop  of 
water.  In  two  genera  of  (he  group  there  is 
one  step  further  that  has  been  taken  in  that 
the  zoosporangia  fail  to  produce  zoospores  at 
all  and  germinate  directly. 

In  the  black  molds  Qducoralei)  the  evolu- 
tion proceeded  differently.  Evidently  this  group 
also  arose  from  the  aquatic  SaprolegniaUs.  but 
as  the  fun^  emerged  from  the  water  and  be- 
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ome  terrestrial  the  loosporangia  became  larger 
instead  of  smaller  and  did  not  set  their  con- 
tents free  as  naked  loospores  but  permitted 
these  to  became  encysted  before  tbey  were  set 
free  to  be  scattered  by  the  wind.  In  this  group 
a  few  genern  ^ow  a  rapid  reduction  of  size 
of  these  lai^  sporan^a  until  some  forms  : 


iributed  body  or  conidium. 

The  Chlorophycea  appear  to  have  been  a 
very  prolific  group  for  the  production  of  other 
phyla.  So  in  still  another  direction  we  find 
arising  the  brown  algae  {Pkyhim  Phaophycete), 
whose  primitive  filamentous  forms  reproduce 
asexuaify  by  loospores  and  soeually  by  the 
union  of  equal  motile  gametes.  In  this  phylum 
the   vegetative    structure    has    undergone    the 

Seatest  evolutionary  advance  among  all  the 
wer  plants.  Prom  simple  filaments  of  cells 
Id  the  massive  kelps  or  complicated  rockweeds 
or  sargassums  there  is  almost  an  unbroken 
series.  Except  for  some  of  the  largest  trees 
the  bigeest  plants  in  the  world  are  the  giant 
kelps  (Nereocytlis)  of  the  north  Pacific  Ocean, 
some  of  which  attain  a  length  of  several  hun~ 
dred  feet  with  stems  several  inches  in  thickness. 
Along  with  this  external  differentiation  we  find 
tissue  differentiations  to  a  higher  degree  than 
in  any  other  plants  outside  of  the  so-called 
"vascular"  plants,  which  arc  very  much  further 
developed  evolutional ty.  On  the  other  hand  the 
reproductive  processes  are  but  little  modified. 
Asexual  reproduction  tnr  means  of  zoospores 
persists  In  most  of  the  forms,  although  lacking 
in  some  of  the  higher  members  of  the  phyltmi. 
Sexual  reproduction  consists  of  the  union  of 
equal  motile  gametes  in  the  lower  forms,  of 
unequal  motile  gametes  in  thos«  a  little  fur- 
ther advanced,  and  in  the  union  of  motile 
sperms  of  small  site  with  larg^  non-motile 
eggs  in  the  highest  fonns.  In  all  cases  the 
union  occurs  outside  of  the  parent  plant  and 
tbe  product  of  the  union  is  a  simple  cell  which 
by  its  division  produces  the  new  plant 

The  great  phylum  of  the  red  seaweeds 
(Rhodotikyeea)  probably  also  had  its  roots  in 
ttie  Chlorophjceis,  but  so  many  intermediate 
forms  have  been  lost  that  it  is  difficult  to  imag' 
ine  just  how  to  ptctune  the  steps  along  which 
the  evohitian  pr^n'cascd.  The  simplest  red 
seaweeds  consist  of  tmbranched  or  branched 
filaments  of  uninucleate  cells,  with  thdr  chloro- 
plasts  stained  red  or  violeL    Uotile  reproduc- 


Asexual  reproduction  consists  of 
the  production  of  non-dliate  cells,  either  singly 
or  in  fours  (monospores  and  tetraspores,  re- 
spectively}, these  escaping  from  their  walls  as 
naiad  protoplasts  which  arc  carried  about  by 
the  water  currents.  Sexually,  an  egg,  enclosed 
in  an  oogone,  is  fertilized  by  a  nakeo-non-motile 
spemi  which  is  carried  by  the  currents  and 
which  clings  to  a  projection  of  the  oogone,  the 
irichogyne.  The  sperm  nucleus  enters  this  pro- 
jection and  passes  downward  to  the  egg  nucleus 
with  which  it  unites.  Now,  unlike  the  forms 
hitherto  under  discussion,  the  fertilized  egg 
undergoes  rapid  nuclear,  division  and  ultimately 
branches  out  into  several  or  many  filaments 
which  terminate  in  the  ultimate  reproductive 
ceUs,  the  carpospores.  Thus  one  sexual  union 
results  in  the  production  of  numerous  repro- 


ductive cells  instead  of  one.  In  the  lugher  red 
seaweeds  the  carpospores  give  rise  to  plants 
which  produce  only  the  asexual  tetraspores, 
while  the  plants  arising  from  these  tetraspores 
are,  in  turn,  the  sexual  plants,  thus  introducing 
a  new  feature,  the  'Alternation  of  Generations" 
(q.v.).  It  is  worthy  of  note  that  this  feature 
appears  Co  have  arisen  at  various  points  in  the 
vegetable  kingdom  independently.  Aside  from 
this  complexity  of  reproductive  processes  the 
red  seaweeds  show  all  gradations  within  the 
group  from  simple  filaments  to  very  complex, 
massive  bodies.  Like  the  brown  seaweeds  they 
are  prevailingly  marine. 

The  red  seaweeds  are  of  interest,  because 
from  them  seems  lo  have  arisen  the  great  group 
of  the  higher  fungi  ijhylum  {Carpomyceuo) 
just  as  the  lower  fungi  iPkycomycfleiE)  arose 
within  another  phylum  (the  Siphonopkycea). 
The  fungi  in  question  are  filamentous  and 
largely  terrestrial,  often  parasitic  upon  plants 
or  even  animals.  They  lack  chlorophyll,  but 
in  many  ways  show  structural  characters  found 
also  in  the  Rhodophyceir.  Asexual  reproduc- 
tion is  by  the  production  of  non-motile  conidia. 
The  more  pnmitive  forms  have  a  form  of 
sexual  reproduction  that  resembles  greatly  the . 
process  in  the  red  seaweeds,  viz,,  the  union  of  a 
non-motile,  water-borne  sperm  with  an  exten- 
sion of  the  oogone,  the  result  of  the  union  being 
the  development  of  an  extensive  mass  of 
threads  which  terminate  in  the  reproductive 
cells.  These  terminal  reproductive  cells  are 
different  in  the  three  great  classes  of  this 
phylum,  bein^  an  ascus,  containing  usually 
ci^t  spores,  in  the  AtcomyceUa,  a  basidtum, 
produdng  externally  usnatly  four  spores,  in  the 
Bandiomycettie,  and  a  tehospore,  producing  a 
usually  four-celled  promycehum,  which  gives 
rise  to  four  spores,  in  the  Teliosporea.  In 
this  phylum  we  find  Chat  the  sexual  process  has 
imdergone  several  modifications  as  we  pass 
from  the  more  primitive  to  the  more  hi^ly- 
devcloped  groups.  Thus  the  formation  of  sep- 
arate sperm  cells  is  omitted  and  the  antherid 
and  oogone  (or  its  extension,  the  trichogyne) 
come  in  immediate  contact.  Finally  antneric^ 
seem  to  be  wholly  omitted,  the  sexual  process 
in  such  plants  consisting  in  the  union  of  what 
were  potentiall:^  egg  nuclei  or  their  derivatives. 
In  many  fungi  even  the  oogones  fail  to  be 
produced,  the  nuclei  (hat  eventually  unite  being 
apparently  of  vegetative  origin.  Throughout 
the  phylum  the  vegetative  structure  maintains 
its  simplicity,  consisting  essentially  of  a  more 
or  less  loose  wefc  of  branching,  septate  threads. 
It  is  the  reproductive  structures  that  show  the 
greatest  differentiation.  Thus,  one  finds  in  this 
group  such  varied  structures  as  the  cup-like 
apochecia  of  the  cup  fungi,  the  glc^ose,  sub- 
terranean fruit  of  Che  inlRe,  the  umbrella-  ' 
formed  mushroom,  the  bracket-like  pore  fun- 
gus, etc. 

One  of  the  most  significant  steps  in  the  evo- 
lution of  plants  resulted  in  the  development  of 
the  liverworts  and  mosses  phylum  (Bryophyta'). 
This  is  the  first  group  of  chlorophyll-bearing 
plants  to  become  terrestrial,  although  even  in 
the  first  phylum  (the  Myxophycete)  a  few 
fofms  crept  out  on  land  to  inhahit  damp  places. 
The  plant  body  is  mostly  more  compact  than 
in  the  more  or  less  filamentous  Chlorophyceir, 
which  were  probably  the  ancestors  of  this 
group.      They    are    attached    to    the    soil    by 
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rhizoids  which  serve  not  only  to  hold  the  plant 
in  place  but  also  to  absorb  water  and  pass  it 
on  to  the  plant.  Their  aquatic  ancestry  is  still 
shown  by  ihe  production  of  motile  sperms 
which  are  dependent  upon  the  presence  of 
water  at  the  proper  time  to  enable  them  to 
swim  to  the  egg.  Another  forward  step  is 
seen  in  the  fact  that  the  eggs  are  surrounded 
before  fertilization  by  a  protective  layer  of 
cells,  formine:  a  flask- shaped  structure,  the 
archegone.  Unlike  the  lower  Chkirophycea, 
the  fertilized  egg  in  this  phylum  does  not  be- 
come a  thick- walled  oospore  but  divides  rapidly, 
forming  a  complex  structure,  rooted  in  the 
parent  plant  from  which  it  draws  a  large  part 
of  its  food,  that  produces  internally  the  ultimate 
reproductive  spores.  The  plant  body  likewise 
shows  evolulionary  development  from  a  Rat 
thallus  in  the  lower  liverworts,  becoming  lobed 
in  those  higher  in  the  scale,  and  finally  leachiog 
the  leafy-stemmed  mosses. 

In  the  next  step,  which  probably  took  place 
rather  rapidly,  the  relative  importance  of  the 
sexual  stage  (gamelophyle)  and  ot  the  Spore- 
bearing  stage  (sporophyte)  has  been  reversed. 
As  in  the  Bryofkyta,  the  sporophyte  starts  as  a 
£in^le  fertilizea  egg  cell  within  an  archegone. 
This  egg  divides  repeatedly  to  form  a  many- 
celled  structure  which  is  at  first  enclosed  wittun 
and  dependent  upon  the  gametophyte.  Soon, 
however,  it  acquires  its  own  roots  and  leaves 
and  quickly  becomes  entirety  independent  of 
the  gametophyte,  which  dies,  leaving  the  sporo- 
I^yte  as  the  long-lived  stage.  This  is  the  step 
of  evolution  that  has  been  reached  by  three 
phyla,  Pteridophyta,  Caiamo phyla  and  Lepi- 
do phyla.  These  differ  markedly  from  one 
another  in  the  structure  of  the  stem,  leaves  and 
Spore-bearing  organs,  but  the  fundamental  life 
history  is  the  same,  at  least  in  the  lower  repre- 
sentatives of  each  group.  By  an  apparently 
Earallel  development  each  of  the  three  groups 
as  taken  a  further  but  similar  step,  in  that  the 
spores  produced  are  of  two  kinds,  which  pro- 
<tuce  respectively  male  or  female  gametophytes. 
Tliese  sexual  plants  are  much  smaller  m  size 
and  depend  for  their  food  largely  upon  the 
food  stored  up  in  the  spores  ibemselves,  instead 
of  manufacturing  it  in  large  amoimts,  as  in 
the  mosses  and  liverworts  or  the  lower  mem- 
bers of  these  same  phyla.  This  line  of  evolu- 
tion is  carried  one  step  further  in  the  phylnm 
Cycadophyia  (sago  palms  and  their  relatives), 
where  the  spores  thai  produce  the  female  sexual 
plants  are  permanently  retained  within  the 
parent  plant,  undergoing  their  development 
there,  including  the  formation  of  egg,  fertiliza- 
tion of  the  latter  and  the  beginning  of  the 
development  of  the  new  sporophyte  generation. 
liie  resulting  structure,  consistitig  of  the  spore- 
containing  organ  (the  sporangium),  contaming 
the  remains  of  the  female  gametophyte,  which 
in  its  turn  contains  the  new  sporophi^e  gener- 
ation, is  what  is  called  a  seed.  In  this  phylum 
the  aquatic  ancestry  is  still  revealed  in  the  pro- 
duction by  the  much  reduced  male  gametophyte 
of  motile  sperms  which  accomplish  the  fertili- 
zation of  the  eggs. 

The  last  developed  phyla  in  the  vegetable 
kingdom  retain  the  chief  characters  of  the  last- 
mentioned  phylum.  In  ihem,  hnwcver.  the 
sperms  are  no  longer  provided  with  cilia  or 
flagella  by  means  of  which  they  swim  a  short 


distance  from  the  rtiptured  tip  of  the  male 
gametophyte  to  the  archegones  containins  the 
eggs.  The  male  gametophytes  themselves  grow 
as  long  tubes  down  through  the  intervening 
tissues  and  spaces  directly  to  the  egg,  only 
there  rupturing  to  permit  the  sperm  to  accom- 
plish its  function.  In  one  of  these  phy^ 
(Sirabilophyia,  the  conifers)  the  reproducuve 
structures  are  chiefly  arranged  in  cones  with 
the  seeds  produced  on  iheir  open  surfaces.  The 
highest  cfevelopment  is  foimd  in  the  other 
phylum  {Anthophyla^  the  lowering  plants), 
where  the  seeds  are  enlosed  within  specif  struc- 
tures, the  pistils,  thus  attaining  a  maximiuu  of 
protection.  Vegetaiively  it  is  noteworthy  that 
the  sporophyte,  wluch  from  the  Pteridophyta 
(ferns)  onward  is  the  long-lived  structure,  be- 
comes more  and  more  complex  in  its  external 
and  internal  structure,  thus  reaching  its  cul- 
mination in  the  Anthophyta,  whose  tissues  as 
well  as  general  structure  are  differentiated  fur- 
ther than  in  any  other  group  of  plants.  Within 
this  group  the  plants  vary  from  the  minute 
duckweeds,  only  a  few  millimeters  in  dimen- 
sions, to  the  tall  eucalyptus  trees,  towering  400 
feet  into  the  air,  from  annuals  u)at  live  but  a 
few  short  weeks  and  then  lie  dormant  as  seeds 
until  favorable  conditions  again  appear,  to  trees 
that  may  live  for  many  centuries,  from  sub- 
merged aquatic  inhabitants  of  rapidly-flowing 
streams  to  the  Spiny,  leafless  cacti  of  the  des- 
erts. And  yet  tnroiigfaout  this  group  the  one 
structure,  the  flower,  holds  them  all  together 
in  a  common  bond  of  kinship,  and  throu^^  this 
structure  we  can  trace  backward  the  steps  of 
evolution  until  we  again  find  the  minute  micro- 
scopic sexless  plants  that  seem  to  represent 
most  nearly  the  first  plants  that  arose,  eons 
ago,  in  the  water  or  mud  of  the  primeval  sea. 

Ernst  A.  Bessey, 
Professor   of   Botany,   Michigan   Agricultural 
College. 

PLANTS,  OnuuneotsL  The  climate  and 
soil   of   North  America  vary  so   tremendously 

that  only  by  a  close  study  of  local  florists'  cata- 
logues, and  the  reports  of  State  experiment 
stations,  can  the  ornamental  plants  suitable  for 
any  given  locality  be  detennlned.  A  hint  of 
the  trees,  shrubs,  climbers,  aquatics  and  lesser 
herbaceous  plants,  of  the  perennial  type,  most 
frequently  set  out,  is  given  below. 

Rapidly-growing  trees,  particularly  for  tree- 
less regions,  are  the  cotlonwoods  (Pofittlnsy 
common  along  mid-weitem  water  courses;  the 
silver  maple  (^Acer)  and  the  white  willow 
(Salix)  for  moist  soils ;  white  and  Scotch  pines 
(Pinus)  tor  sandy  ones:  white  and  Norway 
spruces  (Pieea)  ;  green  ashes  (Fraxiniu)  ;  osage 
orange  (Toxylon) ;  European  larch  (Larix); 
black  locust  (Robinia)  ;  hardv  catalpa  {Catalpa) 
and  Russian  mulberry  (Munij)  are  recom- 
mended for  planting,  serving  as  windbreaks, 
as  shade  trees  and  as  material  for  fence  posts 
and  fuel. 

For  street  planting  in  city  and  village,  cer- 
tain trees  have  been  found  more  or  less  resist- 
ant to  the  deleterious  effects  of  urban  existence. 
The  most  important  of  these  are  the  plane-tree 
of  Europe  {Piatanus)  readily  identified  in 
winter  by  its  long-hanging  balls  of  trull;  the 
trim  maples  (.Acer)  ihe  leaves  of  some  species 
turning  to  gorgeous  color  in  fall;  graceful  elms 
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(UImiu)  ftrcbing  over  roadwaTS,  wherever  they 
can  be  protected  from  noxious  insects;  the 
iree-of-Heaven  iAihtitkui') ,  evil' smelling  when 
in  htaom,  but  gay  later  with  huge  bunches  of 
pinkish  fruits,  half-hidden  in  the  compound 
Foliage  of  this  most  enduring  of  atl  these  trees. 
Rather  less  common  are  the  Japanese  Qingko, 
a  conifer  which  sheds  its  fan-shaped  foliage 
in  winter;  ashes  (Fraxinus)  untroubled  by  in- 
sects :  st^pely  lindens  ( Tilia),  fragrant  in 
bloom  and  humming  with  nectar-seeking  bees, 
and  occasionally  other  trees  Hke  slowly-growing 
oaks  (Quercui)  and  Liriodendrons.  Lombardy 
poplars  (.PopMltts)  and  bald  cypress  (Taxo- 
diwm)  are  planted  for  formal  gardens;  tall, 
slender  and  conical  they  al^o  make  Kood  de- 
ciduous screens.  Coniferous  evergreens  are 
planted  moreover  for  screens  as 'well  as  for 
windbreaks  and  ornament,  especially  the  spruces 
(Picea);  pines  (Pinus)  ;  firs  (Abies),  and 
hemlocks  (Tiuga).  Sombre,  thick- foli  aged 
cedars  (Juniberus),  Chamacy-paris,  and  arbor- 
vita  (Thuya),  lend  themselves  to  architectural 
effects,  being  symmetrical  of  growth ;  they  are 
frequently  set. and  trimmed  for  hedges,  taking 


(mm)  is  also  used  much  for  quickly-growing 
hedges;  also  barberries  (Berberis)  brilliant  in 
autumn  with  arching  sprays  loaded  with  oval 
scarlet  berries ;  the  even  more  interesting  holly 
(//<r)  ;  thorns  (Craittgtts'} ,  handsome  both  in 
Sower  and  fruit ;  the  glossy  osage  orange 
(Toxylon),  and  honey-locust  (Gleditsia'),  the 
latter  being  sufficiently  armed  with  spines 


On  lawns  and  in  gardens  are  planted  beeches 
(Fagus)  some  varieties  having  purple  leaves; 
the  "silver- vested  birch'    (Betula)    most  inter- 


Other  "weeping"  forms  of  different 
trees;  sumachs  {Rhus)  holding  up  their  pjTa- 
tnids  of  scarlet  velvety  fruit  all  winter;  moun- 
tain a^  iSorbus),  the  rowans  of  Scotland, 
attractive  to  all  birds  when  adorned  with  its 
bunches  of  red  berries,  and  repellant  to  witches 
if  such  be  about ;  honey-locust  (Gleditsia) 
prodigal  of  thorns,  and  of  heavy  pods  filled 
with  sweet  pulp  hanging  amid  the  delicate  com- 
pound foliaf^e  of  the  flattened  top.  These  are 
more  conspicuous  for  foliage  and  form  than 
for  their  flowers,  but  there  are  a  number  of 
available  flowering  trees.  That  locust  (Robinia 
pigudaeacia)  called  "acacia*  in  Europe,  covers 
itself  with  masses  of  white  fragrant  pea-blos- 
soms as  the  compound  leaves  appear,  yielding 
much  honey  to  bees;  even  earlier  bloom  the 
purple  flowers  of  the  Japanese  Paulowina,  on 
naked  stems,  tike  those  of  the  Sophora,  from 
ibe  same  country,  which  blooms  much  later, 
but  is  scarcely  hardy  north  of  New  York ;  and 
those  of  the  gay  redbud  (Cercis).  as  well  as 
the  white  tassels  of  the  shadbush  (Amelanehifr) 
and  the  great  snowy  bracts  of  dogwood  (Cor- 
*t).    Japan  sends  some  of  the  most  exqttisite 


and  the  silver  bell  tree  (HaUsia)  are  native 
white  flowering  trees  of  much  value  for  small 
places.  Indian  bean  trees  (Catatfia)  although 
of  Southern  origin  are  frequently  seen  in  North- 
ern parks,  where  Iheir  great  panicles  of  white, 
streaked,  velvety  flowers  are  set  oft  by  the  huge 
heart-shaped  leaves.  The  catalpa  is  apt  to  be 
irregular,  even  sprawling  in  habit,  but  the  fa- 
miliar horse-chestnut  (A:,seti!iis)  and  its  Amer- 
ican relatives  the  buckeyes,  are  singularly  sym- 
metrical in  growth,  and  the  former  has  strik- 
ing  flower- spires   of   white. 

In  wanner  climes  we  find  live  oaks  (Quer- 
cus)  dripping  with  Spanish  moss;  palms  — 
Washington,  Royal,  Phtcnix  and  Monterey,  and 
near  the  coast  palmetlocs  and  eocoanuts;  Aus- 
tralian eucalyptus,  tall  with  strangely-set  foli- 
age and  tasseled  flowers ;  handsome  liquid- 
anibar  with  star-shaped  leaves  that  turn  to  red 
and  purple  in  the  fall ;  the  pleasant-fruited 
pecan  (Hicoria)  ;  mulberries  (Moms)  whose 
soft  fruit  is  so  attractive  to  birds  that  the 
tree  is  sometimes  planted  to  allure  them  from 
more  valuable  fruits,  and  luscious  figs  (Ficus). 
The  Pride-of-China  tree  (Melia)  is  another 
favorite  food-tree  of  birds  who  are  said  to  oc- 
casionally intoxicate  themselves  with  its  rather 
poisonous  translucent  berries.  Pepper  trees 
(Schinut)  and  the  madrona  (Arbutus)  laden 
with  scarlet  berries,  are  also  frequented  bv 
birds.  The  crape  myrtle  (Lageritrtemia) 
with  crinkled  petals  of  rose  and  white,  the  blaz- 
ing royal  poinciana  (Poinciana)  ;  the  handsome 
golden- flowered  Cassia  fistula;  the  whole  tribe 
of  wattles  (Acacia)  including  the  fragrant- 
flowered  cassie  (A.  famesiana) ;  the  fern- 
leaved  silk-oak  (Grevillea)  and  the  weird  she- 
oak  (Casuarina)  are  well-known  exotics  fre- 
quently planted.  Among  the  natives  are  the 
blue-flowered  California  lilac  (Ceanothus),  the 
magnificent  magnolias  and  the  loblolly  bay 
(Gordonia) . 

The  South,  again,  can  have  a  wonderful 
collection  of  flowering  shrubs,  both  native  and 
foreign,  some  of  which  are  cultivated  in  the 
window  gardens  and  greenhouses  of  the  North. 
Such  are  the  oleander  (Nerium)  bearing  great 
sprays  of  pink  or  while  or  cream  flowers; 
Chinese  Hibiscus,  or  shoe-black  plant,  tossing 
its  gay  flowers  with  long  projecting  column  out 
of  every  shrubbery;  the  pomegranate  (Punica), 
its  flowers  of  pure  vermilion  followed  by  heavy 
fruit  that  pulls  down  the  slender  branches ; 
golden  Allamandas,  half-climbing  in  habit,  azure 
phlox-like  Plumbago;  stiff  waxen  Ixoras  of 
many  hues,  the  scentless  Camellias,  and  all  those 
shrubs  of  difllerent  families  called  jessamine, 
scented  and  white  and  waxen  of  petals.  One 
is  the  Cape  jessamine  better  known  at  the 
North  as  Gardenia;  another  is  the  crape  jessa- 
mine ( Tabemitmontatia)  the  rose-bay  of 
India;  still  another  is  the  Confederate  jasmine 
(Trachylospertnum)  with  delightful  flowers  like 
ttny  children's  windmills.  Among  native  shrubs 
are  the  Sttiartia  with  large  white  flowers ;  the 
lovely  Matilija  poppy  (Romneya)  ;  Bauhinias, 
with  orchid-like  flowers,  gorgeous  Lantanas ; 
the  sea-side  mahoe  (Paritium),  with  effective 
yellow  flowers  like  hollyhocks;  Daturas  with 
huge  white  nodding  trumpets  and  many  others. 

The  calico  bash  (Manxanita)  thickly  be- 
decked with  fragrant  white  bells  (Arctostaphy- 
los)  also  noted  for  the  rich  color  of  bark  and 
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twigs;  tbc  extraordinary  tree-yuccas  (Yucca) ; 
Californian  holly  (HeleroMtUs),  whose  cardi- 
nal-berried sprays  are  used  for  Christmas  deco- 
ration; that  barberry  iBerberis),  with  holly'like 
foliage,  called  most  frequently  Mahonia;  the 
eoldcn-flowered  Fremontia ;  the  tree-mallow 
XLavatera) ;  the  tasseled  Garrya;  and  the  fra- 
grant California  laurel  ( Umbellularia)  are 
often  seen  in  Western  and  Pacific  Coast 
plantations. 

There  is,  however,  no  lack  of  flowering  or 
fruiting  shrubs  for  Uie  more  severe  climates, 
and  a  certain  amount  of  garden-color  may  be 
procured  for  even  the  dreary  winter  season, 
by  planting  broad-leaved  evergreens,  such  as 
the  siiff  formal  box  iBuxus);  hollies  (Ilex) ; 
mountain  laurel  (Kalmia)  and  Rhododendron, 
the  last  two  being  even  more  desirous  when  in 
bloom.  Dwarf  conifers  also,  as  the  spreading 
Canadian  yews  (Taxut),  junipers  (Juniperus) 
and  low  pmes  (Pmiir)  form  masses  of  gratefijl 
green  in  the  foreground  of  shrubberies.  Cer- 
tain corneb  (Cornus),  which  bear  cymes  of 
Eretty  flowers  in  summer,  followed  by  white  or 
lue  fruit,  are  remarkable  for  their  brightly 
colored  twigs  in  winter ;  likewise  willows 
(Salix),  bri^tening  toward  spring,  and  Ker- 
ria,  are  useful  for  their  tinted  bark. 

All  those  shrubs  which  bear  winter  berries 
are  also  important  for  color ;  they  include 
sumach  (Rhtts)  ;  burning-bush  (Euonymus) 
and  its  allies;  barberries  (Berberis) ;  wild 
roses  (Rosa)  ;  and  deciduous  hollies,  especially 
that  known  as  black  alder;  wax-myrtles  and 
bayberries  (Myrica),  most  of  which  also  aiTord 
a  winter  fare  for  hard-weather  birds.  Others 
diat  are  tempting  to  the  avian  palate,  but  which 
mature  earlier  are  the  spice-bush  (.Bengoiit)  ; 
choke-cherries  (Prunui)  ;  red-  and  black- 
fruited  elderberries  (Sambueui)  ;  oleaster 
(Eleagntu) ;  service-berries  (Amtlanchier) ; 
buckthorn  {Rhamnns) ;  sea-buekthom  (Hippb- 
phte) ;  buffalo  berries  (Shspkerdia)  and  the 
white  fruited  snowberiy  (Symphoricarpoi). 

Among  the  flowering  shrubs  one  can  have 
blossoms  tn  early  spring  on  fragrant  tnezereon 
and  Daphne  (Daphne) ;  on  the  sweet-scented 
Asiatic  bush  honey-sucldes  (Lomcera)  ;  on  the 
drooping  golden  bell  (Forsythia),  and  the  scent- 
less yeUow  jasmine  (Jasminwn  nudijiorum) . 
These  are  swiftly  followed  by  pink  and  flaming 
azaleas;  by  the  chocolate-colored,  spicily- 
fragrant  "Sweetshruy ;  by  Golden-flowered 
Kerria;  by  lilacs  (Syringa)  in  all  shades  of 
purple  and  white;  by  flowering  almonds  (Pru- 
nu/)  and  graceful  snowy  Deulzias ;  Kalmias  and 
Rhododendrons  come  in  June  and  July  with  a 
gorgeous  company  of  Spirxas,  some  with  hemi- 
spherical heads  of  white,  some  shooting  up  into 
spires  of  pink  tiny  blossoms.  Huge  snowballs 
(VibuTtntm)  follow,  the  old-fashioned  guelder- 
roses  and  the  equally  well-known  Rose-of- 
Sharon  (Hibiscus),  tree-like  covered  with 
flowers  like  hollyhocks,  pink  or  white.  Single 
wild  roses  (Rosa)  as  the  pink  prairie-rose,  the 
eglantine  with  lemon-scented  foliage,  and  the 
robust  Japanese  rosc.^  are  suitable  for  hedge- 
rows, in  company  with  heavily  scented  mock- 
oranges  (PkiUidelphus)  ;  pepper-bush  (Clethra) 
and  late  white  Azaleas;  and  with  the  scentless 
hut  lloriferous  raspberries  (Rubus)  ;  garlanded 
pink  Weigelas  (Diervilla) ;  the  blue-spired 
Buddleia,  delightful  to  butterflies;  the  smoke- 


like puffs  of  Rhus  Cotinus  and  the  heai?  heads 
of  Hydrangeas  of  ever-changing  tints. 

The  seashore  claims  its  own  peculiar  shrubby 


berry  (Myri(a),  dense  clusters  of  hi^-w>tci 
shrub,  (Iva),  fleshy-leaved  like  its  neighbor, 
the  Bacchans,  which  in  autumn  is  smothered 
in  white  down  of  its  fruits;  and  where  the 
climate  permits,  wattles  (Acacia)  that  are  ex- 
cellent sand-binders.  Beach-plums  wreathed 
with  white  bloom  in  early  spring,  hung  with  blue 
fruit  in  fall,  and  the  creeping  matted  bear- 
berry,  thickly  studded  with  scarlet  berries,  will 
thrive  in  sandy  wastes. 

Vines  carefullv  trained  over  trellis  or  wall 
or  tree  are  valuable  for  ornamental  as  well  as 
for  the  more  prosaic  purpose  of  screens.  Since 
their  methods  of  ascension  are  (liferent  these 
must  be  taken  into  consideration.  Virginia 
creeper  and  its  familiar  relative,  the  Boston 
ivy  (Atnpelopsis)  raise  themselves  by  sucker- 
like discs  at  the  end  of  tendrils,  and  are  es- 
pecially suited  for  creeping  nu  walls,  rocks  and 
tree-trunks.  European  ivy  (Hedera)  and  the 
American  creepers  (Tecoma)  which  ascend  by 
thrusting  out  aerial  rootlets,  are  equally  adapt- 
able for  this  use.    Other  common  vines  climb 


wires,  or  weaving  into  the  meshes  of  a  trellis. 
Wistarias  are  familiar  examples  of  this  sort, 
often  becoming  iu  age  self -supporting,  drop- 
ping their  heavy  purple  and  wfait«  racemes  from 
tree- like  trunk  and  branches.  Bittersweet 
(_Solatuim),  covered  with  purple  star-flowers 
in  summer  and  with  yellow  and  scarlet  berries 
in  fall ;  honeysuckles  (Lonicera)  prodigal  of 
scented  yellow  or  pink  or  white  blossom*  or  im- 
scented  red  ones;  Clematis,  bearing  either  large 
formal  flowers  of  white  or  purple,  or  smaJI 
clusters  of  small  white  ones  of  the  ^pe  known 
as  traveler's  joy,  succeeded  by  gray  fluffy  seed- 
balls  of  feathery- tailed  fruit;  fragrant  cinna- 
mon vine  (Dioscorea) ;  matnmony  vine 
(Lycmm)  throwing  out  long  wands  freighted 
with  scarlet  berries;  Akebia  qtiinala,  delicate  in 
foliage  and  gay  in  fruit;  far-scrambling  wild 
cucumber  (EchiHocystis) ;  and  humble  gourds 
of  all  shapes  with  the  hop  (HmkuIus),  laden 
with  pale  friut,  form  verdurous  screens. 

Our  wild  bittersweet,  or  wax-work  (Celas- 
tritt  scandent)  goigeous  with  scarlet  and  ^Id 
far  into  winter;  the  delicate  mountain- fringe 
(Adiumia)  with  its  fem-likc  foliage  and  pidc. 
saccate  blossoms  and  the  ground-nut  (Apios) 
wreathed  with  violet-scented  balls  of  old-rose 
tinted  blossoms,  are  perhaps  best  left  to  garland 
fence  and  hedgerow.  Climbing  roses,  such  as 
the  Baltimore  Belle,  the  ubiquitous  ramblers  and 
various  hardy  hybrids  are  useful  for  trellis 
and  garden  arches,  one  of  the  best  being  the 
native  prairie- rose  (Rosa  setigera)  and  its 
varieties.  The  South,  however,  can  ^ow  a 
number  of  climbing  roses  like  the  deliciously 
fragrant  yellow  Marechat  Niel,  the  Gtoire  de 
Dijon  and  the  wonderful  single  white  Cherokee 
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as  well  its  the  troiiical  Solanunu  with  large  blue 

Climbing  aUo  in  those  favored  lands  are 
the  incomparably  blue  Qitoris  tematea,  purple 
and  brick' red  Bougainvillsas,  smothered  by 
their  papuy  triple  bracts;  the  rayly-colorcd 
dimbitig  U&  iGloriota  superba),  ^ell'pidc 
rosa-de-montana  {Antigonon)  Bin  gin  k  its 
branched  coral-like  «prays  ia  wld  profusion; 
Gerodendront  with  scarlet  corollas  peeping  out 
of  white  bag-like  calyxes;  Thunbergias,  some 
small,  white  or  yellow  with  purple  eye,  some 
huKe  of  teaf,  fringed  with  ion^  racemes  of 
pgautic  velvety  flowers  of  white  or  puri>Ie. 
They  have,  too,  quaintly-flowered  Aristolocnue, 
grotesquely  shaped,  stnkingly  reticulated  with 
pale  veins  on  a  purplish  or  brownie  velvety 
ground. 

Convolvuluses  are  rampant  in  tropical  climes, 
and  ^eat  moonflowers,  and  the  satii^  chalices 
of  pink  and  white  and  blue  are  common  there, 
as  well  as  the  charming  c^rcss-vines 
(jpomaa)  with  delicately  cut  foliage,  which 
are  grown  at  the  North  as  annuals. 

If  the  size  of  the  place  prohibits  the  use  of 
many  trees  or  even  of  shrubs,  there  are  still  a 
number  of  perennial  plants  that  are  large  and 
conspicuous  enough  to  be  truly  decorative. 
Pxonies  form  an  important  group  of  ex- 
tremely hardy  herbaceous  plants,  being  fotmd  ia 
many  single  and  double  varieties  and  as  many 
hues,  often  rose-scented,  moreover.  Irises  are 
a  close  second,  having  a  bewildering  number  of 
species,  types  and  colors,  a  constant  succession 
of  vanelies  being  obtainable  from  early  spring 
to  midsummer.  Lilies  (Lilium'),  too,  include 
many  species  of  many  colors,  but  always  decora- 
tive and  graceful,  very  often  fragrant  Daylilies 
(Hetnerocallis;  Punkia)  are  also  very  decora- 
tive and  fonn  huge  clumps,  the  orange  and  yel- 
low varieties  liking  moisture  and  full  sunshine, 
while  the  wiiite  and  blue  kinds  prefer  shade: 
this  preference  is  shared  by  fragrant  liltes-of- 
the  valley  (Convallaria)  which  carpet  wide 
ground- space,  and  by  everp-een,  trailing  peri- 
winkles {Vinca)  starred  with  purple  blossoms 
in  early  spring.  Some  of  the  members  of  that 
large  group.  Campanula,  both  blue  and  white, 
also  like  shady  places,  and  one  species,  the  blue- 
bells of  Scotland  is  never  so  nappy  as  when 
perdied  on  rocky  slopes  or  cliffs.  It  is  one  of 
the  best  plants  for  a  simple  rockery,  faring 
the  damp  stony  location  with  dandng;  col- 
umbines iAmilemas).  Rosetted  Saxifrages  and 
Sedums,  trailing  Phloxes,  sweetscented  Daphne, 
and  the  scrambling  rose  (Rosa  vnchurtana) 
are  all  fit  subfecis  for  the  sunnier  aspects  of  a 
rockery,  or  for  hot  hanks. 

Aconites  with  cowl-like  flowers  of  rich  pur- 
ple or  yellow,  Virginia  bluebells  (Meriensia)  ; 
tail  white  Phloxes,  and  fragrant  sweet  rocket 
{Hesperia') ;  scarlet  and  violet  bee-balms 
IMonarda)  ;  and  the  stately  foxgloves  {Digi- 
taSis)  are  striking  border  plants  for  more  or 
less  shady  places.  In  the  full  sun  we  may  find 
the  annual  bundle  but  glowing  sunHower 
(Heliattllnu)  splendid  screening  plants;  ainre 
larkspurs   (Delphinium),  ever  a  lure  for  hum- 


green  throughout  the  winter,  and  the  picturesque 
hol^hocki  {Altkaa).  Hardy  old  fashioned 
pompon  Chnrsanthemums  bloom  corgeonsly  far 
into  f^  uniUBturbed  1^  frosts,  the  stiff  pwerr 


flowers  of  immortelles,  the  satin  discs  of  honesty 
(LvMOria),  and  the  vermilion,  inflated  calyxes 
of  the  Chinese  lantem  plant  (Pkysaiis),  lend 
their  cheer  to  the  late  garden,  followed  by  the 
stiff  waxy  blossoms    ot    the    Christmas    rose 

Southern  climates  permit  of  die  culture  of 
green-white  Encfaaris;  Pancratiums  and  Cri- 
nums  of  varied  hues;  of  viciously-armed  Cacti 
and  the  stiff  Aloes,  Agaves  ana  Yuccas,  ex- 
tremely decorative  wttn  their  formal  tufted 
growth  and  pyramidal  bloom.  There  hothouse 
plants  of  the  North,  Heliotropes,  Fuchsias. 
Begoraas  and  Geraniums,  become  bushes,  ana 
the  tea-rose  blooms  perpetually,  Thev  have 
also  the  ^udy  dwarf  Poinciana  and  the  even 
more  hnlliant  Poinsettias  and  AcaM)b9s 
(Arundo).  Shrubby  lantanas  dioke  roadsides, 
and  Bamboos  and  giant  reeds  form  thickets. 

Swanmr  lands  and  Quiet  pools,  natural  or 
artificial,  filled  with  tepid  water  and  with  gold- 
fish for  the  reduction  of  mosqiutoes,  can  be 
turned  into  most  decorative  features,  as  hog- 
or  aquatic-gardens.  In  the  moist  soil  of  (be 
t>og>gardcns  can  be  planted  a  variety  of  native 
plants  such  as  the  purple  ironweed  (Kemonia)  ; 
the  old-rose  ingantic  Joe-Pye-weed,  and  its 
smaller  congener,  the  massive-4)eaded,  white 
boneset  (Eufatorittm) ;  the  vivid  cardinal 
flower  (Lobetta)  and  its  Wue  relative:  the  pale 
turtle-head  (Chelone)  topheavy  with  its  long 
continuii^  masses  of  oddty-infiabed  blossoms; 
yellow  and  magenta  Lysimaduas;  goldenrods 
(SoUdago) ;  Asters  and  some  of  tite  more  con- 
stncuous  orchids.  The  flaunting  rose-mallow 
(Hibiscus),  and  marshmallow  {Althsa)  may 
also  be  su^csted.  The  most  splendid  aquatic 
plants  are  in  the  penus  Nelumbiiun,  or  lotus,  our 
— ■'■■-,  species  being  pale  yellow  and  the  Orien- 


hiKe  umbrella- like  1< 


s  waterlilies 


(Nympk<ed)  some  hardy,  and  others  tender,  i.. 
flie  North,  float  on  the  surface  of  the  pond, 
with  the  humble  spatter-dock  and  die  purple 
water-hyadnth  (Eichomia)  which  is  become 
such  a  pest  in  Southern  water-ways,  and  gay 
water-poppies    (Limnocharis). 

Tall  blue  spikes  of  pickerel-weed  (PoHte- 
deria)  and  the  white  fugitive  flowers  of  the 
arrow-head  {Sagiitaria)  and  tufts  of  umbrella 
plant  and  andent  papyrus  {Cypenti)  rise  above 
the  water.  Consult  Bailey,  L.  H.,  'Cyclopedia 
of  American  Horticulture'  (New  York  1904); 
'How  to  Make  a  Flower  Garden'  (New  York 
1903). 

Helen   Ingersolu 

PLANTS,  Phydologr  of.  Since  the  plant 
is  the  ultimate  source  of  all  of  the  world's  food, 
the  study  of  the  processes  by  whidi  these  sub- 
stances which  serve  for  food  for  man  and 
beast  are  built  up  from  the  elements  is  exceed- 
ingly interesting  and  highly  important.  That  is 
Plant  Phy;siokigy.  It  is  important  because  of 
its  value  in  increasing  food  production.  But 
apart  from  the  utiU^r  of  die  study  there  is  also 
an  xsthetic  value.    There  is  keen  ideasure  i 


□dentally  supply  food  for  the  world. 

As  will  be  seen  from  a  brief  listory  of  the 

development  of  the  subject  the  scope  has  been 

extended  gradually  with  increase  of^knowledge, 

and  the  particular  aim  in  the  stucty  of  the  Eui>- 
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ject  changes  with  different  times  and  condi- 
tions. The  aim  of  the  first  plant  physiologist, 
Stephen  Haks.  is  j^ven  in  the  preface  to  his 
book  'Vegetable  Siaticks'  (1726):  "Since  we 
areassured  that  the  all  wiseCreator  has  observed 
the  most  exact  proportion  of  number,  weight 
and  measure  in  the  make  of  all  ehings;  the 
most  likely  way  therefore  to  get  any  insight 
into  the  nature  of  these  parts  of  the  creation 
which  come  within  our  cAservation  must  in  all 
reason  be  to  number,  weigh  and  measure.^ 
Most  of  the  eitly  observers  in  plant  pfaysiolog}r 
were  interested  in  recent  discoveries  in  animal 
physiology  and  were  curious  to  see  if  plants 
behaved  similarly.  Hales  coinpares  the  "quan- 
tities of  moisture  perspired"  by  plants  and  trees 
with  the  amount  perspired  by  a  man;  the  per- 
spiration of  a  160-pound  man  is  to  the  perspira- 
tion (transpiration)  of  a  sunRower  plant  as 
141  to  100.  Also  after  he  had  determined  the 
force  of  blood  in  the  arteries  of  dogs,  he 
measured  the  pressure  of  the  sap  in  grape  vines. 
A^ia,  Hales  found  that  there  is  no  drcuktion 
of  sap  in  plants  similar  to  the  circulation  of 
blood  in  animals,  but  that  there  is  free  move- 
ment of  the  sap  upward  and  laterally.  These 
few  examples  serve  to  show  the  general  attitude 
of  the  first  experimenters  in  plant  physioloi^. 


rejenti  the  number  of  days  during  whicb  the  growth  wm 
taldiig  plan. 

In  1779  Ingen  Housz,  a  phyacian,  discovered 

that  all  plants  give  out  carbon  dioxide  and  ab- 
sorb oxygen  as  animals  do  in  resuiration,  and 
in  addition  to  this  that  the  green  leaves  absorb 
carbon  dioxide  and  give  off  oxygen.  This 
process  is  peculiar  to  plants  and  is  the  source 
of  the  carbon  used  in  the  manufacture  of 
sugars,  starches  and  other  carbon  compounds 
in  the  plant. 

Aibout  1800  Theodore  de  Saussure  made 
quantitative  analyses  of  the  ash  of  many  plants. 
By  growinK  plants  in  watery  solutions  of  the 
mineral  siAslances  found  in  the  ash,  he  proved 
that  some  of  these  are  necessary  for  growth. 
He  also  showed  that  nitrogen,  one  of  the  neces- 
sary elements,  is  obtained  by  plants  from  the 
soil  and  not  in  gaseous  form  from  the  air  as 
had  been  thought.  Boussingault  in  1840  tnade 
an  extensive  series  of  experiments  based  on 
those  of  de  Saussure  and  proved  that  the 
mineral  substances  necessary  for  plant  growth 
are  nitrogen,  phosphorus,  sulphur,_  potassium, 
magnesium,  calcium  and  iron  besides  carbon 
which  is  obtained  from  the  carbon  dioxide  of 
the  air.  .  , 

Although    the    foregomg    important    facta 


about  the  physiology  of  plants  were  discovered 
before  1850  they  were  not  widely  known.  About 
that  time  Sachs,  the  first  great  teacher  of  plant 
physiology,  collected  all  the  isolated  data,  or- 
ganized them  and  published  them  in  his  lec- 
tures on  Plant  Physiology.  This  was  the  real 
beginning  of  plant  physiology  as  a  science. 

During  the  next  SO  years  plant  physiol- 
ogists were  chiefly  interested  in  quantitative 
measurements  of  the  different  life  processes. 
New  apparatus  was  developed  to  make  these 
measurements  more  exact.  One  of  these  was 
the  self-recording  apparatus  for  measuring  the 
rate  of  growtt  first  used  by  Sachs.  The  rate 
of  growth  per  nour  of  roots  and  stems  was  de- 
termined for  many  plants.  The  rate  of  absorp- 
tion of  water  by  roots,  the  rate  of  flow  of  sap 
through  trees  and  the  amount  of  water  loss  per 
hour  per  square  metre  of  leaf  surface  —  all 
were  determined  for  various  plants.  Sachs 
demonstrated  the  formation  of  starch  in  green 
leaves  in  the  light  and  its  disappearance  in 
darkness,  simply  by  putting  ihe  leaves  in  iodine 
solution.  If  starch  is  present  they  become  blue, 
if  not  they  stain  yellow.  Measurements  were 
made  of  the  amount  of  starch  formed  per  hour 
per  square  metre  of  leaf  surface. 

An  important  piece  of  work  of  this  period 
is  that  of  Pfetfer  (1877).  In  an  attempt  to 
find  what  pAiysical  forces  are  available  to  do 
work  in  the  plant,  he  measured  the  pressure 
which  sugar  solutions  exert  when  separated 
from  water  by  a  membrane.  This  is  (he  condi- 
tion in  root  hairs:  the  cell  sap  (sugar  solution) 
is  separated  from  the  water  of  the  soil  by  a 
membrane.  Pfeffer  found  that  the  Pressure  is 
proportional  to  the  concentration  of  the  solu- 
tion. The  pressure  in  plant  cells  varies  from 
four  to  50  atmospheres. 

A  phase  of  physiology  which  received  much 
attention  during  this  period  is  that  of  plant 
movements.  From  early  times  peo^e  had  been 
interested  in  these  movements.  The  turning 
of  stems  toward  the  light,  the  drooping  of  the 
leaves  of  the  sensitive  plant  on  contact,  the 
movements  of  tendrils  and  twining  plants  —  all 
these  attracted  the  attention  of  the  observer. 
There  were  attempted  explanations  of  die 
medianical  force  involved  in  the  curvai 
Ray  in  1693  thought  that  afl  curvatures 
due  to  differences  in  temperature  on  ^e 
sides,—  that     the     warmer     side     grows 


that  the  upward  growth  of  stems  and  the  down- 
ward growth  of  roots  is  due  to  the  influence  of 
gravity.  He  grew  gcrmiuating  seeds  on  a 
centrifuge,  which  was  revolved  rapidly,  thus 
substituting  centrifugal  force  for  the  force  of 
gravity.  The  roots  grew  in  the  direction  of 
the  centrifugal  force,  the  stems  in  the  oppo^te 
direction.  Now  followed  a  period  when  "vital 
forci^  was  offered  as  an  explanation  of  plant 
movements,  or  indeed  of  any  plant  behavior 
which  was  not  understood.  Sachs  scorned  the 
vital  force  conception  and  initiated  experiments 
to  discover  the  physical  or  mechanical  basis  for 
plant  movements.  Unfortunately  before  any 
real  progress  had  been  made,  the  "stimulus* 
conception  was  offered  as  sufficient  explanation. 
Light  acts  as  a  stimulus,  therefore  stems  turn 
toward  it.  Gravity  acts  as  a  stiaudus,  therefore 
roots  grow  downward.    A  vast  atmaber  ol  use* 
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I  PolaoD    iTy    (TMieodeoi 
Z  Paiion  Hemlock     (Cooit 

3  Viter  Hemlock  (Cicuti 

of  ai^dle-shipH]  lool 
flDweii,  jind  fruit 

4  Pokewced  iPhirtaUcci  ai 
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Broid-l«l  Laurel  (Kalinu  lilifolia):  a,  floiretidc 
iptay;  b,  T«tic«l  >ectian  of  flower  showing  pscu- 
luratUchinenl  of  slamena  (enlarged);  c,  liuiting 


8  Jlmaon-weed    (Datura    stramonium);  a,   to9 

9  WooUir  Leo-weed  (AsRsgalus  malUsaimas) 
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less  experimenta  on  movement  were  nude  duT' 
ing  tliis  period.    Since  1900  plant  Dbyaologists 

are  seeking  to  find,  not  necessarily  the  cokm 
of  movements,  but  those  chemical  and  physical 
changes  within  the  OTRian  which  precede  and 
accompany  the  movements.  An  imoonant  dis- 
covery is  that  of  L^^eschkin  (1910).  He 
found  that  the  cells  in  the  upper  side  of  the 
Ewelliiig  at  (he  base  of  bean  leaves  are  more 
sensitive  to  light  and  darkness  than  those  in 
the  lower  side.  In  the  light  the  cell  membrants 
in  the  upper  half  become  more  permeable,  there- 
fore the  cells  lo^e  some  of  their  sugar,  and  be- 
come fiaccid*  the  upper  side  becomes  concave 
and  the  leaf  rises.  In  darkness  the  opposite 
process  takes  place;  cell  membranes  become  less 
permeable,  therefore  the  cells  retain  their  sugar 
and  absorb  more  water;  this  caiuies  the  cells  to 
swdl;  the  upper  side  becomes  convei  and  the 
leaf  droops. 

From  1900  up  to  the  present  there  has  been 
a  rapid  increase  in  knowledge  of  the  chemistry 
of  plant  life,— of  the  chemical  constitution  of 
the  sugars,  proteins  and  many  other  substances 
which  are  found  in  plants ;  also,  and  this  is 
much  more  imporlaiM,  an  increasing  knowledge 
of  the  chemical  and  [rfiysical  processes  whii^ 
are  going  on  in  the  living  plant  In  his  work 
tfie  plant  physiologist  now  makes  use  of  all 
the  methods  and  apparatus  available  from  the 


and  the  facts  discovered  by  the  plant  pnvsiol- 
ogist  are  made  use  of  in  agticultural  and  Horti- 
cultural practice. 

The  progress  in  the  attitude  of  plant  physiol- 
ogists with  increasing  knowledge  may  be  illus- 
trated by  the  questions  which  they  have  sought 
to  answer  concerning  a  single  plant  organ  — 
die  green  leaf.  Before  1850:  What  is  the  func- 
tion of  the  leaf  7  What  the  function  of  th« 
green  color  P 

From  1850  to  1900:  What  is  the  amount  of 
work  done  by  the  leaf?  The  amount  of  starch 
formed  per  hour?  The  amotmt  of  water  lost 
per  square  metre  of  surface?  The  amount  of 
carbon  dioxide  absorbed  and  oxygen  given  off 
in  the  light?  The  amount  of  oxygen  absorbed 
and  cartmn  dioxide  givenoff  during  respiration? 

Frtira  1900  to  1918:  What  are  the  physical 
and  chemical  processes  by  vrfiich  sugar  is  made 
in  green  leaves?  What  conditions  of  soil  and 
what  proportion  of  mineral  substances  are 
necessary  for  the  production  of  the  greatest 
amount  of  sugar  in  leaves?  What  is  the  ratio 
between  the  sugars  and  mineral  substances,  es- 
pecially nitrates,  in  the  plant  which  cause  fruit- 
fulness? 

Bibliography.— Books  which  the  layman 
will  find  interesting:  Ganong,  W,  P.,  'The  Liv- 
ing Plant*  (1913) ;  Sachs,  'Lectures  on  the 
Physiology  of  Plants'  {Oxford  1887) :  Timir- 
jazcv,  'Life  of  the  Plant'  (1912).  Technical 
books:  Jost,  'Lectures  on  Plant  Physiology' 
(Oxford  1914)  :  Pfeffer,  'Physiology  of 
Plants*  (Oxford  1906) ;  Palladin-Livingston, 
'Plant  Physiology'    (1918). 

S,    H.    ECKEHSOK, 
University  of  Chicago. 


dreaded  toxic  plants  in  America  are  probably 
those  piHSoaous  to  the  touch.  Such  are  the 
poison  iiT  or  the  poison  oak  and  the  poison 
stimac,  otherwise  known  as  the  poison  elder  or 
poison  dogwood  All  of  them  affect  certain 
constitutioas  most  disastrously,  containing,  even 
when  dried,  an  oil  which,  soon  after  touching 
the  skin,  raises  a  severe  inflammation,  and  pro- 
duces an  intolerable  itching,  especially  where 
the  ^n  is  callous,  or  there  is  friction.  Imme- 
diate washing  after  contact  with  the  plant  will 
sometimes  prevent  the  trouble,  and  very  hot 
SO^  suds,  or  sugar  of  iezd.  will  alleviate  the 
suuering.  The  poison  seems  most  virulent 
when  the  plants  are  blooming. 

The  above  all  belong  to  Sie  gams  Toxico- 
dendron,  and  ate  continually  being  confused 
with  itmoxious  plants,  the  Virginia  creeper,  for 
instance,  often  being  destroyed  with  the  poison 
ivy,  the  two  vines  sometimes  growing  together. 
This  poison  ivy  is  a  climbii^  or  trailing  shrub 
(sometimes  erect),  with  variable  three-foliate 
leaves,  aerial  rootlets  and  greenish  flowers. 
The  smooth,  greenish  berries  often  remain  on 
it  until  late  in  the  winter,  forming  a  food  for 
birds,  which  disseminate  the  plant.  The  leaves 
differ  from  those  of  the  Virginia  creeper  in 
having  only  three  leaflets  instead  of  hve,  and 
they  are  of  »  pecuUar  dark  green,  and  glossy 
as  though  waxed.  The  ^son  ivy  grows  every^ 
where,  in  open  brush,  in  ravines  and  on  the 
borders  of  woods;  it  climbs  tali  trees,  and  luxu- 
riates in  fence  corners,  often  rearing  its  head 
high  above  the  posts.  In  autumn  it  assumes 
brilliant  colors,  and  is  oftentimes  pldced  for 
ornament,— with  unfortunate  results. 

The  poison  sumac  grows  in  swamps  from 
Florida  to  Canada  and  westward  to  Louisiana. 
It  is  a  tree-like  shrub,  6  to  30  feet  high,  with 
long  pinnate  leaves  having  from  7  to  13  smooth 
ancT^ossy  leaflets,  on  red  petioles,  and  without 
marginal  teeth.  The  wood  has  a  faint  sulphur- 
ous odor,  which,  together  with  the  leaf  scars, 
which  are  very  prominent,  enables  one  to  dis- 
tinguish the  pUnt  from  outer  shrubbery  in  the 
winter-  The  loose,  grape-like  bunches  of  silver- 
gray  berries  are  also  visible  in  the  winter  and 
are  a  frequent  source  of  poisoning,  being  picked 
for  ornament 

The  western  poison-oak  has  the  same  un- 
pleasant toxic  characteristics,  and  differs  from 
the  poison  ivy  mainly  in  the  character  of  its 
leaves,  which  are  thicker  and  smaller,  and  less 
sharply  lobed 

Other  plants,  lees  common,  but  auite  as  viru- 
lent to  some  oeople,  are  the  hanosome  ladies' 
slippers,  the  largest,  the  crimson  and  white 
Cypripedium  repina,  growing  in  sphagnum 
swamps,  produang  almost  identically  the  same 
symptoms  as  the  sumacs.  The  juice  of  several 
spurges  (Euph/)rbia)  excites  similar  inflamma- 

Planls  having  poisonous  fruits  are  periups 
the  most  dangerous,  especially  to  investigating 
children.  There  are  several  kinds  of  berries, 
like  those  of  the  pokewced,  bitter  sweet  and 
night  shade,  and  the  black  cherry  kernels,  which 
are  poisonous,  when  eaten  rashly,  but  the  most 
destructive  fruit  is  probably  thai  of  the  thorn- 
apple,  or  Jimson  weed  (Datura) —  a  fruit  most 
unappetising  in  appearance,  covered  with  spines, 
and  holding  hard  black  seeds,  containing  sev- 
'eral  poisonous  alkaloids.  The  plants  are  rank 
and  ill-smelling  smooth  and  bushy  annuals,  with  i 


Bl« 


PLANTS,  SSCAPITUI.ATION  IN 


larxe  irregTilarly  flacdd  leaves,  and  large 
flowers,  white  or  purple  according  to  spedea, 
blooming  at  night,  and  resembling  half-<^ened, 
long-tttbed  morning-glories.  They  are  found 
on  waste  lands  and  rubbish  heaps. 

The  water-hemlock  (Cicuta  maculata)  is 
also  responsible  for  many  deaths.  It  belongs 
to  the  great  carrot  family,  which  contains  both 
edible  and  poisonous  roots  and  seeds.  It  is  a 
smooth  erect  perennial,  three  to  eight  feet  high, 
with  a  rigid,  hollow  stem,  marked  with  purple 
lines,  numerous  branches,  finely  dissected  leaves, 
tiny  white  flowers,  disposed  in  the  familiar  flat 
umbels  of  the  wild  carrot  or  sweet  cicely,  and 
a  cluster  of  spindle-shaped  roots,  which  vary 
in  length  from  one  a^d  one-half  to  three  inches, 
and  are  very  characteristic  This  is  one  of  the 
most  poisonous  native  plants  in  the  United 
States,  being  rapidly  fatal  to  both  man  and  ani- 
mals. The  roots  are  especially  dangerous,  be- 
cause the  taste,  being  aromatic  and  to  some 
people  suggesting  that  of  horseradish,  parsnips, 
artichokes  or  sweet  cicely,  is  apt  to  lead  dul- 
dren  to  cat  them  when  tiiey  are  found  forced 
out  of  the  soil  by  washing,  freeiing  or  otiicr 
causes  in  early  spring.  Ottle  sometimes  eat 
the  tubers,  and  in  marshes  thc^  are  poisoned 
by  drinking  water  contaminated  by  the  juice  of 
TtMits  which  have  been  crushed  by  being  tram- 
pled upon.  No  'estimate  can  be  made  of  the 
amount  of  damage  done  to  livestock,  but  it  is 
very  considerable.  The  human  victims  average 
several  per  anntun. 

The  historic  poison  hemlock  of  Greek  fame 
is  another  violently  poisonous  plant,  in  all  its 
parts.  Similar  in  appearance  to  the  other  haa- 
lodt,  with  purple  spotted  stems,  and  a  mouse- 
like odor  when  bruised,  it  is  becoming  natural- 
ized in  waste  places,  and  is  dangerous  when 
seeds,  foliage  or  roots  arc  eaten. 

The  beautiful  evergreen  mountain  laurels 
(Katmia)  conceal  a  strong  poison  in  their 
leaves,  as  do  other  closely  related  species  of  the 
Heath  family,  such  as  the  Rhododendron.  The 
smaller  laurel,  K.  angiul%folia,  carries  the  sug- 
gestive name  of  lambldlL  'Livestock  are  the 
Srindpal  sufferers  from  these  plants,  scores 
dne  poisoned  and  killed  by  them  annually,  but 
children  are  sometimes  poisoned  bv  eating 
young  shoots,  which  grow  with  and  closely  re- 
semble wintergreen,  but  are  without  the  Spi^ 
flavor  of  the  latter.  Honey  is  said  to  be  ren- 
ilercd  poisonous  when  bees  feed  upon  the 
Kaimia  pollen. 

Livestock  are  also  often  killed  by  eating  the 
poisonous  fruits  of  the  buckej^  (which  with 
the  young  shoots  were  bruised  and  thrown  into 
ponds,  stupefying  fish  and  rendering  thdr  cap- 
ture easy) ;  they  are  also  poisoned  by  the  leaves 
of  the  black  cherry,  espedally  when  wilted. 

In  the  West  the  sneeiewced  (.Heltnimn),  the 
larkspurs,  rattlebox  and  the  loco-  or  crazy- 
weeds  are  the  dread  of  stock- raisers.  The  lat- 
ter {Aitragalus) ,  si  I  very- white,  silky-leaved 
perennials,  have  a  most  peculiar  effect  on 
horses.  It  is  not  an  acute  disease  and  has  two 
recogniied  stages.  The  first,  which  ma^  last 
several  months,  is  a  period  of  halludnation  or 
mania  accompanied  by  defective  eyesight,  dur- 
ing which  the  animal  may  perform  all  sorts  of 
antics.  After  acquiring  a  taste  for  the  plant 
it  refuses  every  other  Idnd  of  food,  and  the 
second  stage  is  ushered  in.  This  is  a  lingering 
period  of  emaciation,  characterized  by  sunken 


Human  bdngs  occasionally  poison  them- 
selves by  cooking  various  plants  in  mistake  for 
the  harmless  "greens*  or  salad  plants.  Toad- 
stools, perhaps,  cause  as  many  poisoning  cases 
as  any  other  plants.  The  attractive-rooking 
Amanitas  arc  continually  being  gathered  by 
careless  or  ignorant  people  in  mistake  for  the 
true  edible  mushrooms,  and  very  often  cause 
death. 

PLANTS,  Recapitulation  in.     The  term, 

recapitulation,  in  plants  and  also  in  animals,  is 
used  to  designate  features  of  the  embryogeny 
and    early    development     of     the    individual. 


in  its  own  development,  repeats  the  history  of 
the  rac&  The  frog  is  first  a  poUywog  and  then 
tadpole,  before  it  finally  reaches  the  adult  stage. 
This  is  interpreted  to  mean  —  according  to  Uie 
recapitulation  theory  —  that  the  frog's  very  re- 
mote ancestors  were  adult  at  the  pollywog 
stage;  and  that  its  less  remote  ancestors  were 
adult  at  the  tadpole  stage.  The  frog,  in  its 
individual  Ufe  history,  repeats  these  phases  of 
its  ancestry.  Zoological  hterature  is  full  of  il- 
lusiradons.  In  plants,  illustrations  of  recapitu- 
lation are  just  as  numerous,  but  are  not  so 
widely  known.  In  manv  trees  and  shrubs,  the 
early  leavesof  the  seealing  are  quite  different 
from  the  leaves  of  the  adult  planL  The 
Ginkgo,  or  Maiden  Hair  Tree,  offers  a  good 
example.  The  leaves  of  the  adult  tree  have  an 
even,  wedge-shaped  outline  (Ftg.  1,  D)  or 
have  a  notch  at  the  apex  (Fig.  1,  C).  the  latter 
condition  st^gesting  the  spedfic  name,  bUoba, 
the  sdentific  name  bdng  Ginkgo  biloba.    The 


leaves  of  the  seedling,  and  also  the  leaves  at 

the  tops  of  young  trees,  do  not  have  such  a 
simple  outline,  but  are  deeply  deft  (Fig.  1,  fl). 
This  is  significant,  for  the  geological  ancestors 
of  Ginkgo  —  like  the  Baiera — have  just  such 
cleft  leaves  at  the  adult  stage  (Fig,  1,  A).     In 
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tree;  but  later,  tht  leaves  appear  in  dente  cfiis~ 
ters  on  short  spurs.  In  the  pme,  the  seedling 
has  short  needle  leaves,  but  later  the  leaves 
are  longer  and  OccQr  in  twoa,  threes  or  fives  on 
short  spurs.  Examples  migifat  be  multiplied. 
The  early  form  of  leaf  is  called  a  •juvenile* 
leaf,  and  many  believe  tlie  seedline  is  passins 
throof^  a  stage  which  characterized  its  adult 
ancestors.  All  Pteridophytes  (ferns  and  fern 
allies),  which  have  two  kinds  of  spores,  furnish 
excellent  illustrations  of  recapitulation.  Seia- 
gmella,  a  very  common  greenhouse  plant,  may 
be  taken  as  an  example.  In  its  early  develop- 
ment, the  megasporangium  is  just  hke  the 
sporangium  of  a  common  fern  which  is  to  pro- 
dnce  only  one  Idnd  of  spore.  In  Selaginella 
itself,  the  microsporangium  looks  very  like  the 
sporangium  of  a  common  fern.  All  of  its 
spores  reach  maturity.  In  (he  megasporangium, 
the  spore  tissue  developE  just  as  in  a  fern  and 
mother  cells  round  on,  as  if  to  produce  the 
usual  fotir  spores;  but  only;  one  mother  cell 
undergoes  the  expected  division,  giving  rise  to 
four  spores,  while  all  the  rest  of  the  mother 
cells  oiso^anize  and  their  substance  is  ab- 
sorbed by  the  four  spores.  Selaginella  repeats 
an  ancestry  in  which  die  spores  were  all  alike 
and  all  fimctioned.    The  protonema  of  a  moss 


repeats  an  algal  ancestry.  In  the  Algie,  illus- 
trations are  numerous.  The  common  kelp, 
Laminarta,  in  its  early  development,  has  a  small, 
"  i  blade,  and  in  the  adult  plant  the  blade  has 
'      •■  :  of 

-  .         ,  JUng 

plant  has  the  simple  blade,  but  die  adult  form 
is  much  more  complex.  Compare  Fig.  2  A  and 
B  with  Fig.  3  A  and  B. 

The  Fucacea,  the  family  to  which  F^tcus,  the 
most  familiar  of  all  brown  seaweeds  belongs, 
offer  a  fine  illustration  in  the  microscopic  de- 


tails of  recapitulation.  In  the  oogonium  of 
Foctu  ei^t  nuclei  are  formed  and  each  nucleus 
becomes  the  centre  of  an  egg.  In  most  of  the 
other  genera  of  the  family,  the  eight  nuclei  are 
formed,  but  some  of  them  disorganize,  so  that 
the  mature  oogonium  contains  only  four  or 
two  eggs,  or  even  only  one.  Fmcus  shows  the 
ancestral  condition.  The  others  pass  through 
the  Fucus  stage  on  account  of  this  phase  of 
heredity  known  as  recapitulation.  In  studying 
the  relationships  of  great  groups,  orders,  fami- 
lies, genera  and  even  species,  recapitulation  fur- 
nishes valuable  suggestions.  Consult  Wilson, 
E.  B.,  <The  Cell  in  Development  and  Inherit- 
ance' ;  Spencer,  Herbert,  'The  Krst  Principles 
of  Evolution.' 

Ckamxxa  J.  Chamberlain, 
Professor  of  Morphology  and  Cytology,  The 
University  of  Chicago. 

PLANTS,  Segeneration  in.  The  subject 
of  regeneration  has  received  much  more  atten- 
tion from  zoologists  than  from  botanists.  It 
has  long  been  known  that  if  the  leg  or  tail  of 
a  salamander  be  cut  off,  a  new  1^  or  tail  will 
be  fonned,  or  'regenerated.*  If  an  earthworm 
be  cut  into  three  pieces,  the  anterior  piece 
will  develop  a  tail;  the  posterior,  a  head;  and 
the  middle  will  develop  both  a  head  and  a  tail. 
These  illustrations  indicate  the  general  applica- 
tion of  the  term,  regeneration,  in  animals. 

In  plants,  the  term  has  been  applied  rather 
loosely,  but  in  some  cases  a  missing  part  may 
he  replaced,  or  regenerated  and  the  term,  regen- 
eration, might  well  be  limited  to  the  replacement 
of  an  organ  or  structure  which  has  been  re- 
moved, as  in  the  case  of  the  replacement  of  a 
leg  in  the  salamander.  In  some  plants,  if  the 
apex  of  a  root  be  cut  off,  the  missing  part  will 
be  restored  (Fig.  1,  A  and  B),  but  if  the  cut 


A  B  ^ 
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be  too  far  back  from  the  apex  a  new  root 
t  restored,  but  new  roots  develop  a  short 
"   " "    "  irface   (Fig.   1   C  and 

shoot  of  a  common  dandelion  be  cut 
off  some  distance  below  the  leaves  new  shoots 
develop  from  the  cut  surface  of  the  root.  Many 
plants  with  strong,  fleshy  roots  behave  In  this 
way.  If  a  vigorous  willow  twig  be  cut  oft  and 
the  cut  end  be  placed  in  soO  or  in  water, 
roots  will  develop  from  the  lower  part,  just 
above  the  cut  surface  (Fig.  2).  If  the  part  in 
the  water  has  buds,  roots  may  develop  at  the 
lower  part  of  the  bud. 

From  stumps  of  trees  it  is  very  common  to 
find  new  shoots  developing  and  they  may  even 
develop  into  trees.  It  used  to  be  assumed  that 
such  shoots  come  from  dormant  buds,  but  it  is 
now  known  that  in  most  cases  there  are  no  such 
buds  in  the  region  from  which  the  shoots  origi- 
nated. They  come  from  the  cambium  qr  from 
embryonic  tissue  induced  by  the  wound.  In 
•pollarded"  willows  many  of  die  shoots  arise  ii 
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■tond  (B);  a  buwr  iKntioD,  cut  off  (C)  f*  not  n- 
d,  but  naimati  form  abovBtba  injury  (D). 
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this  way,  although  some  come  from  buds  already 
liresent.  In  the  cycads,  buds  develop  from 
almost  any  wounded  portion  of  the  truck,  the 
bud  arising  from  the  cambium  or  from  em- 
bryonic tissue  due  to  the  wound.  In  this  case, 
dormant  or  latent  buds  are  entirely  out  of  the 
question,  because  the  cycad  stem  has  ouly  one 
bud  and  that  one  is  terminal.  The  underground 
stem  of  the  cycad,  ZamiOf  may  be  cut  into 
several  pieces  and  shoots  will  develop  from  the 

n 
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cut  surfaces.  This  case  is  difierent  from  that 
of  the  potato,  for  the  potato,  as  it  is  cut  for 
planting,  has  several  eyes  or  buds  in  each  piece 
from  which  the  new  plants  are  formed. 

Many  plants  are  propagated  from  cuttings. 
In  the  Begonia  or  Bryophyltum,  the  leaf  is  cut 
into  several  ^eces  and  a  whole  new  plant  is 
developed.  This  behavior  differs  from  that 
noted  in  the  salamander  where  a  new  leg  grows 
and  replaces  one  which  has  been  cut  off,  for 
the  piece  of  a  leaf  does  not  replace  the  missing 
parts  and  become  a  whole  leaf^  but  produces 
a  bud  and  a  root  which  develop  mto  a  complete 

While  a  great  deal  of  observation  and  a  con- 
siderable amount  of  investigation  has  been  done 
along  the  lines  indicated,  the  term  regenera- 
tion is  so  elastic  that  botanists  still  use  it  in 
describing  the  various  cases  to  which  we  have 

Bibliography.— Qtild,  C.  M..  'Senescence 
and  Rejuvenescence, >  (Chicago  19I5>:  McCal- 
lura,  W.  B.,  'Regeneration  in  Plants'  {Botani- 
cal Gazette,  Vol.  XL,  1905,  pp.  97-120)  ;  Mor- 
gan. T.  H.,  'Regeneration'  (New  York  1901; 
this  work  deals  with  animals,  but  has  a  chapter 
on  regeneration  in  plants). 

Charles  J.  Chamberuui^ 
Professor  of  Morphology  and  Cytology,  The 
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PLANTS.  Sex  in.  Origin,  Evohition  snd 
Determination  of.  For  the  origin  of  sex  and 
the  early  stages  in  its  evolution,  one  must  turn 
to  the  alga  and  fungi,  since  all  plants  from  the 
liverworts  to  the  sunflowers  and  orchids  have 
already  reached  that  degree  of  development 
which  is  characterized  by  eggs  and  sperms.  In 
lower  members  of  the  alga:,  reproduction  by 
swimming  spores  is  common.  Repeated  divi- 
sions within  a  cell  give  rise  to  several  nuclei, 
each  surrounded  by  a  mass  of  protoplasm.  (See 
Cell;  Chromosome  and  Protoplasm).  Each 
mass  of  protoplasm,  with  its  nucleus,  becomes 
transformed   into    a    swimming   spore,    wbidi 


owes  its  motility  to  thread-like  ciUa.  The  spore 
comes  to  rest,  elongates  and  then  divides  trans- 
versely. By  repeated  divisions,  a  filament  like 
the  narent  plant  is  built  up  (Fig.  1,  A).  In 
Ulothrix,  which  is  commonly  used  for  illustrat- 
ing the  origin  of  sex,  the  zoospores  are  formed, 
1,  2,  4,  3  or  16  in  a  cell.  If  one,  two  or  three 
more  divisions  take  place  —  the  cells  divide 
simultaneously  —  so  that  32,  64  or  \2&  cells  are 
produced,  the  cells  develop  into  the  motile  con- 
dition but  seem  too  small  and  deficient  in 
energy  to  divide.  However,  they  unite  in  pairs 
—  for  which  reason  they  are  called  gametes  — 
their  protoplasm  fuses  into  one  mass  and  the 
two  nuclei  blend  into  one.  The  result  of  the 
union  is  a  vigorous  cell  which  may  at  once  de- 
velop into  a  filament  like  that  produced  by  the 
zoospore,  or  may  produce  a  few  zoospores, 
which  then  behave  lUce  those  formed  in  the  cells 
of  a  filament  (Fig.  1,  B).  Thus  the  gamete 
habit  originated  from  the  zoospore  habit,  and 
sexuality,  characterized  by  the  fusion  of  two 
gametes,  represents  an  advance  beyond  the 
zoospore  condition.  The  zoospore  is  the  an- 
cestor of  the  gamete.  The  gamete  habit  arose 
from  the  zoospore  habit  independently  in  vari- 
ous algx  and  fungi.  In  the  illustration  just 
given,  the  two  gametes  are  of  the  same  size 
and  shape;  but,  after  the  gamete  habit  became 
established,  the  gametes  began  to  differ,  one 
remaining  small  and  active,  and  the  other  grow- 
ing larger  and  less  active  and  finally  losing  the 
swimmmg  habit.  When  the  two  gametes  nave 
begun  to  differ  in  size,  the  terms,  male  and 
female,  may  be  used,  the  smaller  being  the  male 
and  the  larger  the  female;  also,  the  male 
gamete  may  properly  be  called  a  sperm  and  the 
female  an  egg.  Stages  in  the  evolution  from 
similar  gametes  to  highly  differentiated   eggs 
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and  sperms  may  be  illustrated  by  Cutleria,  one 
of  the  brown  algx,  in  which  the  e^,  although 
motile,  is  much  larger  than  the  sperm.  In 
Oedogonium,  a  very  common  green  alga,  the 
egg  is  immensely  larger  than  the  sperm  and  has 
not  only  lost  all  raotilily,  but  remains  in  the  cell 
(Fig.  2,  A  and  B),  From  this  stage  in  the 
evolution  of  sex,  the  egg  is  always  retained 
in  the  organ  which  produced  it,  further  de- 
velopment being  more  conspicuous  in  the  organs 
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whicfa  produce  and  nonrisb  the  eggs  and  sperms 
iban  in  the  eggs  and  sperms  tneinselves.  In 
liverworts,  mosses,  ferns  and  their  allies,  and 
in  most  Gymnosperms,  the  or^n  which  pro- 
duces the  egg  is  caScd  an  archegomum  and  that 
which  produces  sperms  is  called  an  anthendium, 
although  in  the  Gymnosperms  the  antheridium 
character  is   not   so    obviom   to   the   laymatL 


In  the  GymnoBperms  the  eggs  arise  in  structures 
concealed  in  large  cones  and  the  sperms  are 
finally  developed  from  spores  which  were  pro- 
duced in  smaller  cones.  We  have  no  hesitation 
in  calling  these  larger  cones  female  cones  and 
the  smaller  ones  male.  In  the  same  way  we 
should  call  the  ovaries  of  the  Angioscerms 
female  organs  and  the  anthers,  male.  When 
ovaries   and   anthers   are    formed   on   separate 

Elants,  as  in  the  willows  and  many  othcfs,  we 
elievB  it  is  perfectly  correct  to  speak  of  male 
and  female  trees.  Some  botanists  abject  to 
using  the  terms  male  and  female,  except  as  ap- 
plied lo  the  gamelophyte  generation.  (See 
Alternation  op  Generations),  The  determina- 
tion of  sex  is  a  problem  which  is  receivinx 
increasing  attention  from  zoologists,  especially 
it  has  been  determined  that,  in  at  least  some 
cases,  the  sexes  are  charade riied  hy  differences 
in  the  number  or  sizes  of  chromosomes,  e.g., 
in  one  of  the  worms,  two  of  the  four  sperms 
produced  from  a  mother  cell  has  five  chromo- 
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somes  while  the  other  two  have  six.  All  of  the 
eggs  have  six  chromosomes.  An  egg  fertilized 
by  a  sperm  with  five  chromosomes  produces  a 
male  individual,  while  fertilization  by  a  sperm 
with  six  chromosomes  results  in  a  female  in- 
dividual. Iq  plants,  investigations  have  not  ad- 
vanced to  any  such  extent  but  it  is  known  that, 
in  some  cases,  the  two  sexes  are  differentiated 


during  the  reduction  of  chromosomes  (see 
Chbouosoue),  while  in  others  the  differentia- 
tion takes  place  at  various  stages  in  the  life 
history.  In  both  animals  and  plants,  efforts 
have  been  made  to  control,  artificially,  the  sex 
of  offspring,  chiefly  by  nutrition.  If  the  num- 
ber or  size  of  the  chromosomes  should  be  the 
determining  factor,  no  experiments  in  nutrition 
could  affect  the  result,  unless  such  experiments 
could  affect  the  chromosomes.  Consult  Coulter, 
J.  U.,  'The  Evolution  of  Sex  in  Plants*; 
Moraan-  T.  H.,  'Heredity  and  Sex' ;  Waller, 
H.  E.,  'Genetics.' 

Chaxl£3  J.  Chauberlain, 
Professor  of  Morphology  and  Cytology,  Ufi- 
versity  of  Chicago. 
PLANTS,  Structure  of.  The  cell,  the 
elementary  organ  of  plants  and  animals,  was 
first  observed  by  the  English  micrograph er, 
Robert  Hooke  (1667),  who  suggested  the  name 
"cell"  because  of  its  resemblance  to  the  cell  of 
a  honeycomb.  A  few  years  later  another  Eng- 
lish author,  iS'ehemiah  Grew,  extended  this  oS- 


strucfure  of  leaves,  s 
introduced  several  anatomical  terms  Still  in  use. 
Grew  was  soon  followed  by  an  Italian,  Marcello 
Malpighi,  the  author  of  the  illustrious  work, 
'Analome  Plantarura'  (1675),  and  these  three 
men  are  thus  the  founders  of  the  science  of 
plant  morphology,  as  the  study  of  plant  struc- 
tures is  now  called,  the  term  anatomy  being 
restricted  to  the  study  of  plant  tissues.  Many 
years  later  Robert  Brown  (1833)  detected  the 
nucleus  in  the  cell,  and  the  German  botanist 
Schleiden  (1838)  pointed  out  the  general  oc- 
currence of  this  new  body  within  the  cells  of 
plants  and  its  importance  to  the  cell-division. 
These  discoveries  soon  led  to  the  apprehension 
of  the  .cell  as  being  the  elementary  organ  of 
plants,  and  when  the  occurrence  of  nucleus  had 
been  proved  aUo  in  the  cells  of  animals  the 
German  naturalist  Schwann  (1839)  advanced 
the  important  doctrine  that  bodies  of  animals 
and  plants  consist  of  cells  and  the  products  of 
these. 

While  the  nucleus  had  thus  been  detected 
and  described  to  some  extent,  there  still  re- 
mained a  closer  examination  to.be  made  of  the 
other  parts  of  the  cell- contact,  which  some  of 
the  earlier  investigators  had  already  observed 
and  described  as  a  soft,  gritty  matter,  capable 
of  motion  in  the  cell.  This  cell-content  wds 
Studied  by  Mohl  (1846),  who  gave  it  the  name 
protoplasm.  The  constituents  of  the  cell  were 
thus  properly  defined  as  the  cell- wall,  the 
protoplasm  and  the  nucleus.  Of  these  the 
protoplasm  and  the  nucleus  are  the  most  essen- 
tial parts,  since  the  wall  is  not  always  developed, 
but  is  totally  absent  in  numerous  animal-cells 
and  also  in  those  of  several  plants  among  the 
lower  Alga  and  Fttngi,  at  certain  stages,  for  ex- 
ample, A  completely  developed  plant-cell  may 
for  the  most  part  be  defined  as  a  microscopical, 
closed  vesicle  consisting  of  a  wail,  and  the  con- 
tents, nucleus,  protoplasm  and  cell-sap.  The 
shape  of  the  cell  presents  a  vast  number  of 
forms,  generallj;  referred  to  only  two  types; 
the  parenchymatic  and  the  prosenchymatic.  Of 
these  the  parenchymatic  is  either  isodiameiric 
or  elongated,  but  with  blunt  ends  and  usually 
thin-walled,  while  the  prosenchymatic  is  mostly 
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elongated  with  pointed  or  sharp  endings,  and 
is  more  or  less  thick-walled.  A  third  tyjw  of 
cell  may  be  mentioned,  the  "hypha"  of  certain 
Alga  and  Fungi,  which  is  very  thin,  thread- 
like and  composed  of  a  single  cell  or  many. 
There  are  plants  consisting  of  one  cell  only, 
hut  most  plants  are  composed  of  an  enonnous 
number,  which  together  constitute  the  so-caJled 
'cellular  tissues,'  parenchyma  and  prosenchyma, 
in  respect  to  Ihe  shape  of  the  cells  of  which 
they  are  composed.  The  function  performed 
by  these  tissues  is  very  different,  and  the  classi- 
fication as  parenchyma  and  prosenchsrma  is  thus 
not  sufficient,  ^ince  this  only  applies  to  the 
external  shape  of  the  cells.  In  accordance  with 
both  structure  and  function  the  following  tis- 
sues are  observable  in  the  higher  plants :  Epi- 
dermis, the  mechanical  tissue,  the  conductive 
tissue  and  the  fundamental  tissue;  the  first  and 
the  last  of  these  tissues  being  parenchymatic, 
the  others  prosenchymatic 

The  minor  structure  of  these  various  tis- 
sues may  be  described  as  follows: 

EpidermiB. —  This  is  the  outermost  cell- 
covering  of  a  plant-orgaji,  such  as  the  leaf, 
stem  and  root,  and  consists  of  at  least  one 
layer  of  cells.  The  outer  cell-wall  is  often  con- 
siderably thickened  and  invariably  covered  by  a 
thin  membrane,  the  so-called  cuticle  (c  tn  Fig.  1> 
which  is  highly  impermeable  to  water,  and 


especially  well  developed  in  land-plants  ^  in  suh- 
merged  water-plants  the  cuticle  is,  on  the  other 
han^  much  reduced.  The  epidermal  system  of 
plants  has  a  threefold  significance :  it  protects 
the  more  delicate  parts  of  the  organs  against 
mechanical  injuries,  pressure,  etc, ;  it  forms  a 
protection  against  evaporation  by  being  im- 
permeable to  water  and  water-vapor  and  forms 
also  a  water-supplying  system.  These  three 
functions  are  expressed  by  various  development 
of  the  cells,  which  may  be  illustrated  by  a  sec- 
tion of  a  leaf  of  aloe  (Pig.  I)  in  which  alt 
three  epidermal  peculiarities  are  quite  well  de- 
veloped. The  thick  cuticle  and  cuticular  layers 
form  an  excellent  protection  against  loss  of 
moisture,  while  the  thickening  of  the  outer  cell- 
wall  and  portion  of  the  radial  walls  furnishes 
the  mechanical  support.  Characteristic  of  epi- 
dermis, furthermore,  is  its  covering  of  hairs, 
which  jjresent  a  number  of  forms  and  of  wjiich 
the  majority  are  developed  from  the  epidermis 
itself.  Some  of  them  consist  only  of  a  single 
cell,  but  usually  ihey  are  composed  of  several. 
The  hairs  may  be  simple  or  branched  and  attain 
various  forms  from  sharply  pointed  to  globose, 
scale-like  or  siar-sbapcd.  The  ordinary  hairs 
contain  only  air,  and  when  occurring  as  % 
dense  covering  of  the  plant-organ  aid  materially 
in  the  protection  against  loss  of  moisture,  thus 
entering  directly  into  the  function  of  epidermis. 
Other  hairs  contain  and  secrete  ethereal  oils, 
(he  so-called  glandular  hairs,  which  may  serve 
for  attracting  insects  to  cany  the  pollen,  or  if 


the  physiological  significance  of  such  and  other 
hair  structures  is  not  satisfactorily  explained. 

A  very  simple  structure  is  possessed  by  die 
TOot-hairs,  which  consist  of  only  a  single  epider- 
mis-cell, and  of  which  the  function  is  to  absorb 
and  conthict  food  sitbstances  in  solution.  A 
purely  mechanical  function  is  exhibited  by  the 
dimbina-hairs  — that  is,  hairs  in  the  shape  of 
hooks  by  which  the  weak  stems  of  certain 
plants  — for  instance,  ht^,  cleavers,  etc. —  are 
able  to  climb  by  attaching  thenuelvea  to  other 

Finally  to  be  mentioned  are  the  stomata.  If 
the  epidermis  be  able  to  regulate  the  evapora- 
tion, it  is  readily  understood  that  this  tissue 
must  be  compact  and  without  intercellular 
spaces  unless  these  be  capable  of  closing  and 
opening  themselves  under  certain  conditions. 
Such  intercellular  Spaces  occur  in  the  epidermis 
and  were  by  De  Candolle  named  'stomata.* 
Each  stoma  consists  of  two  crescent-shaped 
cells,  (he  guard-cells,  which  turn  their  concave 
faces  against  each  other,  thus  forming  an  inter- 
cellular space  leading  into  a  wide  cavity,  the 
so-called  air-chamber  (as  in  Pig.  2).    Adjoin- 


ing the  guard-cells  are  usually  two  or  more 
epidermis-celis  of  a  shape  somewhat  different 
from  Che  odiers,  and  these  have  been  called  the 
subsidiary  ceils;  their  number  and  manner  of 
arrangement  is  often  very  variable  in  several 
orders  of  the  phanerogams.  The  guard-cells 
are,  as  a  rule,  the  only  cells  of  epidermis  which 
contain  chlorophyll  and  starch;  ihc^  have  the 
power  of  closing  or  opening  the  orifice  of  the 
intercellular  space,  a  phenomenon  that  has  been 
studied  and  explained  by  Schwendener.  When 
moist  these  cells  become  swollen,  and,  as  they 
lengthen,  curve  outward  in  the  middle  so  as  to 
leave  a  free  opening.  An  opposite  movement 
takes  place  when  they  become  dry:  they  arc 
then  shortened  and  straightened  with  their 
inner  faces  applied  to  each  other,  dosing  the 
orifice.  Stomata  occur  as  a  rule  on  all  green 
plant-organs,  stems  and  leaves,  but  lack  in  those 
that  are  constantly  under  water,  and  they  are 
totally  absent  in  the  thallophytes.  The  location 
of  the  stomata  varies  somewhat,  but  they  are 
more  numerous  on  the  lower  face  of  the  leaves 
than  on  the  upper.  Their  position  offers  a 
number  of  variations  and  is  sometimes  de- 
pendent upon  the  nature  of  the  surrounding 
especially  of  the  climate,  the  dryness  of  die  air, 
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ftc  Tbe  Koard-cdls  may  be  free,  reaching 
above  the  surroQiKling  epidennis,  or  they  may 
be  sunk  below  this.  A  veiy  pecuhar  arrange- 
ment is  noticeable  in  Nerimn,  where  tbe  sto- 
mata  are  located,  several  together,  in  depre»- 
sions  of  the  leaf-surface.  A  modification  of 
stomata  are  the  so-called  water-iKires,  exhibit- 
ing a  like  strncture,  but  somewhat  larger  than 
these  and  unable  to  open  or  close  themselves. 
ITiey  are  mostly  located  on  the  margins  of 
leaves  near  the  ends  of  the  nerret. 

The  Cork. —  While  the  epidermis  is  seldom 
of  any  long  duration  in  plant-organs  which 
persist  for  more  than  one  season,  another  cov- 
ering becomes  necessai^  and  is  represented  by 
the  so-called  cork,  lliis  tissue  may  be  de- 
veloped iby  the  epidermis  itself,  but  in  most 
instances  it  originates  in  the  parenchymatic  lay- 
ers underneath  the  epidermis,  or  sometimes 
much  deeper,  in  the  innermost  portion  of  the 
cortex,  for  instance.  The  cork  is  able  to  con- 
tinue its  growth,  following  the  increase  in 
thickness  of  the  stem,  and  consists  of  several 
strata  of  quadratic  or  rectangular  cells,  ar- 
ranged in  compact  rows,  vertical  on  the  surface 
of  the  plant-organ. 

The  Mechanical  Hanic— The  best-known 
elements  of  this  tissue  are  the  so-called  'stere- 
ome-cellSp*  which  are  ttiick-walled.  very  long 
prosenchymatic  cells,  of  which  the  walls  have 
narrow  pores  and  consist  of  cellnlose.  The 
stereome-cells  are  most^  arranged  in  strands 
and  located  in  such  portions  of  leaves  or  stems 
as  are  the  most  exposed  to  injury.  The  cells 
are  veiy  flexible,  and  the  arrangement  of  the 
layers  is  remarl^bly  well  fitted  for  rendering 
the  plant-organ  the  greatest  possible  support 
by  means  of  the  smallest  quantity  of  material, 
as  demonstrated  by  Schwendener.  Besides  this 
function  the  mechanical  tissue  is  also  observed 
to  form  protective  layers  around  the  mesiome- 
bundles,  especially  near  the  leptome-elements. 

Another  thick-walled  but  j)arencbymatic  cell- 
form  is  the  so-called  sclerotic,  occurring  in  die 

The  Conductive  Tisaue.-— This  tissue  is 
represented  by  the  so-called  *mestorae-bandles* 
or  "vascular  bundles*  of  earlier  authors,  which 
traverse  the  plant-organs  mostly  in  a  longitudi- 
nal direction;  they  constitute  a  part  of  the 
nerves  in  leaves  and  of  the  wood  in  trees. 
Their  crmi^sition  is  often  very  complicated, 
espedalty  m  stems  and  roots,  where  they  are 
often  associated  with  some  of  the  other  lissaes, 
from  which  they  are  not  always  readily  dis- 
tinguished. At  present  'mestome,'  as  proposed 
by  Schwendener,  comprises  only  two  elements, 
■leptome*  and  'hadromc*  of  which  the  former 
conducts  albuminous  matters  and  contains  the 
sieve-lubes  and  the  medullary  ray-parenchyma. 
The  hadrome  contains  the  vessels  and  the 
woody  parenchyma  and  conducts  the  water. 
These   terms,   leptome   and  hadrome,  are   not 


chided    the    mechanical    tissue,    the    _._   . 
which  is  often  developed  in  almost  immediate 
connection   with  the  true   conductive   tissue. 

Mestome-bundles,  containing  leptome  and 
hadrome,  are  observable  in  all  the  hi^er  plants: 
vascular  cryptogams  and  phaneropams,  hut  are 
not  developed  in  any  of  the  thallo;^ytes  (Fungi 
and  Aiga)  or  in  the  mosses. 


"Hu  FundamenUl  Tinae.— This  tissue 
comprisss  all  the  other  tissues  of  the  plant  not 
referable  to  the  epidennis,  the  mechanical  or 
the  conductive  tissue,  and  is  as  a  rule  com- 
posed of  thin-walled,  parenchymatic  cells  with 
distinct  intercellular  spaces.  Its  function  is 
principally  to  prepare  and  store  nutritive  mat- 
ters, hence  the  chloro^yll,  the  starch  and  simi- 
lar matters  are  contained  in  this  tissue;  Sev- 
eral types  of  fundamental  tissue  have  been 
distinguished  in  the  various  plant-OTKans,  such 
as  the  cortex  in  stems  and  roots;  the  pith  in 
Stems,  but  only  occasionally  in  roots ;  the 
mesophyll  with  the  palisade-  and  pneumatic- 
tisstie  in  leaves;  and  finally  the  parenchymatic 
sheaths,  which  often  surroimd  the  mestome- 
btmdles  as  the  endodemiis,  the  mestcnne- 
sheath,  etc 

The  Root  Stnictare.— The  fact  that  the 
root  is  only  slightly  susceptible  of  modification 
in  respect  to  its  external  structure  is  especially 
expressed  by  tbe  great  uniformity  that  prevails 
in  its  internal  structure.  Roots,  however,  are 
not  always  quite  as  uniformly  developed  as 
generally  described,  fcut  very  few  botanists 
have  paid  much  attention  to  their  structural 
peculiarities.  Some  types  of  roots  have  been 
suggested — for  instance,  'nutritive,*  'attach- 
ment,»  ■contractile*  and  ■storage*  —  all  of 
whidi  possess  a  somewhat  modified  structure 
corresponding  to  their  functions,  fiut  common 
to  all  roots  arc  the  following  tissues:  Epi- 
dermis, cortex,  pericambium  and  the  conductive 

The  Stmctnre  of  the  Stem. — The  minor 
structure  of  the  Stem  of  the  above-  and  ttnder- 
ground  differs  materially  from  that  described 
as  characteristic  of  normal  roots,  even  if  the 
tissues  themselves  are  much  the  same.  There 
is  an  epidermis,  a  cortex,  a  mechanical-  and 
conductive-tissue  besides  a  pith,  but  no  pericam-, 
bium.  The  stem,  however,  exhibits  a  much' 
larger  plasticity  than  the  root;  and  the  numer- 
ous modifications  that  occur  m  respect  to  the 
mere  external  structure  are  usually  accompanied 
by  a  corresponding  variation  in  its  interior. 
Marked  distinctians  arc  noticeable  in  stems 
when  we  compare  the  herbaceous  with  the 
woody,  the  annual  with  the  perennial,  the  ter- 
restrial with  the  aquatic,  and  the  aerial  with 
the  subterranean, —  distinctions  that  have  been 
very  extensively  studied  and  have  rendered  it 
possible  to  id^tify  fragments  of  such  stems 
merely  try  the  aid  of  the  microscope. 

When  compared  with  the  n>ot,  tiie  presence 
of  a  pith  is  duracteristic  of  the  stem,  while  on 
the  other  hand  a  pericambium  is  observable  only 
in  roots.  The  minor  structure  of  the  stem  is 
thus  very  variable; 

The  Stmctnre  of  the  Lesf, — Hie  manifdd 
variation  exhibited  h}r  leaves  corresponds  also 
with  certain  modifications  of  the  internal  struc- 
ture, but  to  a  much  less  extent  than  observable 
in  stems.  Tlie  various  functions  performed  by 
the  leaves  do  not  require  such  great  internal 
modification  as  is  necessary  to  the  stem,  even  if 
the  leaves  exhibit  a  metamorphosis  of  no  small 
importance.  The  stem-leaves  and  the  floral 
leaves  naturally  show  conspicuous  anatomical 
distinctions,  and  the  fleshy  leaves  of  bulbs  arc 
of  course  very  different  in  structure  from  the 
thin,  scale-like  leaves  of  tubers  and  stolons. 
However,  the  principal  stnmure,  such  as  is  ex- 
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hibiled  by  the  relative  developnient  and  arTange- 
ment  of  the  main  tissues,  for  instance  the  ineio- 
phyll  (the  chiorohyll-bearing  parenchyma  in- 
cluding the  palisade-  and  the  penumatic- tis- 
sue), the  stereome  and  the  conductive  tissue, 
is  not  very  variable  in  leaves  when  we  consider 
the  enormous  variation  in  the  shape  and  size 
of  their  outline.  In  the  leaves  the  epidermis 
is  perhaps  the  tissue  that  is  subject  to  the  most 
ccnspteuous  modihcation,  which  is  especially 
noticeahie  in  the  development  of  the  cells  when 
examined  on  both  surfaces  of  the  leaf,  above 
and  between  the  nerves.  The  various  arrange- 
ments of  the  stomata  often  cause  a  modifica- 
tion of  the  surrounding  strata,  which  is  less 
pronounced  in  the  stems.  Thus  the  epidermis 
when  examined  superficially,  exhibits  several 
distinct  forms  of  ceils,  rectangular,  polyhedric, 
or  with  the  outline  very  ^rotnmently  modulate. 
The  covering  with  hairs  is  especially  character- 
istic of  leaves,  and  several  types  of  these  ma^ 
be  found  to  occur  on  the  same  leaf.  The  cuti- 
cle is  usually  very  distinct,  and  renders  by  its 
various  consistence  the  most  essential  protec- 
tion to  the  leaf  while  performing  its  functions. 
Besides  the  epidermis,  corky  layers  may  be 
developed,  at  least  locally,  in  leaves  which  per- 


sist for  several  seasons;     .    _  .. 

green,  in  which  the  outer  cell-wall  of  epide 

often  becomes  very  considerably  thickened. 

The  mesophyll  is  generally  differentiated  as 
a  palisade-  and  a  pneumatic- tissue,  the  former 
located  on  the  upper  face  of  the  leaf,  just 
beneath  the  epidermis,  while  the  latter  occupies 
the  lower  portion.    In  some  leaves  the  meso- 

Ehyll  is  not  diflerentiated  into  these  two  tissues, 
lit  only  as  a  homogeneous  (Fig.  3)  tissue;  such 
leaves  are  called  "isolateral"  tn  contradistinc- 
tion to  the  others,  the  •Wfadal.*  Otherwise 
the  mesophyll  possesses  the  same  forms  of  res- 
ervoirs, ducts  and  lacumes  as  arc  characteristic 
of  the  cortex. 

The  leaf- si  rue  lure  thu.i  possesses  less  varia- 
tion than  that  of  the  stem,  if  we  compare  the 
relative  development  and  the  arrangement  of 
the  tissues,  especially  of  the  mesophyll,  die 
stereome  and  the  mestome.  The  main  varia- 
tion seems  to  tie  in  the  epidermis,  and  becomes 
especially  noticeable  in  the  comparison  of 
leaves  of  plants  that  grow  under  diverse  condi- 
tions—of terrestrial  and  aquatic  plants,  for 
Among  the  former  the  desert-plants 


are  known  to  possess  highly  complicated  struc- 
tures, which  naturally  are  expressed  by  ttie 
epidermis  and  the  mesophyll  rather  than  by  the 
other  elements.  But  considered  as  a  whole,  the 
leaves  show  less  modification  of  the  inner  tis- 
sues than  the  stem,  and  when  some  prominent 
variations  are  found  to  occur  in  leaves  these 
are  generally  observable  also  in  die  stems  of  the 
same  plants.  See  Plants,  Vasculas  Anatomv 
of;  Botany. 
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PLANTS,  Vaacnlmr  Anatomy  of.  Even  in 
the  earliest  days  of  the  microscope,  the  vascn- 
lar  structures  of  plants  were  objects  of  interest 
and  a  large  proportion  of  the  fwures  in  ffehe- 
raiah  Grew's  'The  Anatomy  of  Plants,*  pub- 
lished in  1682  deal  with  the  vascular  system. 
During  the  following  century  there  was  no  ad- 
vance in  microscopic  work  and  even  the  splen- 
did bKinnings  made  by  Robert  Hooke,  Nehe- 
miah  Grew  and  others  seem  to  have  Ijeen  for- 
gotten; but  with  the  banning  of  the  19th  cen- 
tury there  was  a  vigorous  resumption  of  micro- 
scopic work,  accompanied  by  great  improve- 
ments in  the  microscope,  so  that  microscopes 
magnifying  500  diameters  were  common  before 
the  first  quarter  of  the  century  had  passed. 
The  vascular  structures  received  th«r  full  share 
of  attention  and  by  the  middle  of  the  century 
the  various  types  of  stems  and  bundles  were 
thoroughly  studied  and  the  illustrations  were 
even  better  than  those  of  the  present  day.  A 
definition  of  vascular  system  would  be  rather 
difficult  to  formulate.  In  the  early  develop- 
ment of  the  embryo,  three  regions  are  distin- 
guishable, the  dermatogen,  which  gives  rise  to 
the  epidermis  the  periblem.  whidi  produces 
cortex,  and  the  plerome.  which  produces  the 
vascular  system.  (See  EMBHYOiixiY  or 
Pu^NTS).  According  to  this  embryological 
scheme,  not  only  vascular  structures  but  also 
the  pith  and  some  other  comparatively  soft  tis- 
sues would  be  included.  There  is  no  doubt 
that  the  essential  structures  of  the  vascular  sys- 
tem are  the  xyUm  (wood)  and  the  phloem 
(often  called  bast).  In  a  general  way,  it  may 
be  said  that  crude  s^  arises  in  the  ivlem,  while 
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elaborated  material  comes  down  in  the  phloem 
or  is  stored  there.  Practically  all  who  have 
studied  the  ascent  of  sap  agree  thai  the  upward 
movement  is  in  the  xylem.  While  the  structure 
of  the  xylem  and  phloem  became  well  known 
before  the  middle  of  the  19th  century,  investi- 
gations were  limited  Co  descriptions  of  vascular 
bundles  in  various  plants,  there  -being  no  at- 
tempt to  use  the  results  in  any  evolutionary 
scheme.  Of  course,  it  must  be  remembered 
that  at  this  time  most  biologists  still  believed 
in  the  fixity  of  species.  Darwin's  'Origin  of 
Species'  did  not  appear  until  18S9,  but  even 
after  this  time  it  was  nearly  50  years  before 
vascular  anatomy  was  recognized  as  a  valuable 
aid  in  tracing  relationships.  This  new  aid  is 
of  particular  value  because  many  of  the  fossil 
plants  are  represented  only  by  their  stems  and 
often  by  nothins  but  fragments  of  these.  In 
modem  anatomy  a  large  number  of  terms, 
some  of  them  new,  became  necessary.  Four 
types  of  stems,  as  seen  in  cross  section,  are 
commonly  recognized.  They  are  the  prolostele, 
amphipkloic  siphonostele,  folystele  and  ecto- 
phloic  siphonstelt.  While  the  names  are  rather 
formidable,  a  few  diagrams  will  make  their 
meaning  clear  (Fig.  1).  The  most  primitive 
type  is  the  pro<ostele  (A). 


phonostele  into  several  steles.  Udst  ferns  show 
this  type,  but  there  are  examples  among  the 

flowering  plants.  The  eciophloic  siphoDostele 
(D)  has  ii  pith  and  has  phloem  only  on  the 
outside,  of  the  xylem.  Some  ferns  show  this 
type,  but  it  is  almost  universal  in  the  floweiinif 
plants.  There  is  little  difference  of  opinion  as 
to  the  evolutionary  sequence  of  these  steles. 
The  protostele  is  most  abundantly  represented 
in  P^eozoic  fossils  and  the  ectophloic  siphono- 
SLele  is  more  abundant  in  the  living  flowering 
plants.  In  sporelings  and  seedlings  of  most 
vascular  plants,  the  vascular  cylinder  is  first 
outlined  as  a  protostele,  remaining  in  that  con- 
dition in  the  forms  mentioned  above,  but  in 
others  becoming  differentiated  into  the  higher 
types  in  the  subsequent  historv  of  the  individual. 
Many  botanists  see  in  this  behavior  an  excellent 
example  of  recapitulation.     See  P'.ants,  Reca- 


u  of  types  of  voKnilar  cylinden  (Bteles)  aJ 

X^iloic  ■mhonoMcile;  C.  polyiteLe;  D.  ectophlok  siphon* 
octele.  Is  all  the  diwruoi  the  lylem  it  tutehed  uid 
the  phkiem  dotted;  the  narrow  oater  lone  ii  tba 
ejndmnii  mid  the  lone  iiuidc  il,  the  cortex.  ThcM 
femtnrep  «rv  Lcttvnd  io  A.  d  beinff  epidennii;  c,  oortu; 

The  name  indicates  that  it  is  the  first  type 
of  cylinder.  It  is  characterized  by  a  solid  cen- 
tral mass  of  xylem  surrounded  by  phloem. 
This  type  is  foimd  in  all  roots  and  in  the  stems 
of  most  lycopods  and  some  ferns.  It  is  very 
rare  in  the  flowering  plants.  The  amphiphlotc 
si^dionostele  (6)  is  so  named  because  the  stele 
has  a  pith  in  the  centre  and  has  phloem  on  botli 
sides  of  the  xylem.  The  EnKlish  botanists  call 
this  form  the  soknostele.  This  type  is  qfxite 
frequent  in  ferns,  hut  is  occasionally  met  in 
higher  plants.  The  poiystele  (C),  as  the  name 
indicates,  consists  of-  several  steles,  each  stele 
having  the  structure  of  a  protostele.  Many  do 
not  regard  this  as  a  separate  type,  since  it  re- 
sulis  from  the  spUtting  of  an  amphiphlcHC  »- 


After  the  cells  which  are  l_    _.  ._    _ 

bundle  of  xylem  and  phloem  have  been  formed, 
there  is  first  a  diflerentiation  into  xylem  and 
phlcem  regions.  These  two  re^ons  are  called 
the  primary  xylem  and  primary  phltxm.  In 
the  primary  xylem,  the  walls  of  some  of  the 
cells  begin  to  thicken  earlier  than  in  others. 
As  the  cell  walls  thicken  and  harden,  the 
growth  in  diameter  of  such  cells  is  checked ; 
and  since  these  cells  are  not  scattered,  but 
form  a  group,  they  can  be  recognized,  in  trans- 
verse section,  by  Ihcir  smaller  diameter,  the 
surrounding  cells  having  continued  their  growth 
for  a  while  before  any  thickening  occurred.  The 
thickening  of  the  first  <«lls  lakes  place  during 
a  period  of  rapid  elongation  which  causes  the 
thickening  to  lake  the  form  of  spirals  and 
rings.  This  first  xylem  is  called  frotoxylcm 
and  the  rest  of  the  primary  xylem  is  called 
metaxylem.  The  protoxylem  is  characterized, 
generally,  by  the  smaller  diameter  of  its  cells, 
but  almost  always  by  the  spiral  and  annular 
thickenings.  The  metaxylem  may  have  pits  or 
reticular  markings,  ibut  no  spirals  or  rings.  The 
position  of  the  protoxylem  in  the  primary  xylem 
IS  of  great  importance.  There  are  three  posi- 
tions (Fig.  2).    The  protoxylem  may  be  at  the 
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Fig,  2i —  Diurmnu  ihowmv  three  types  ol  primvy  tmadlee. 
Tb«  pnoMy  pUoem  b  dotted,  the  primary  wood  is 
liatcbed,  a«d  tha  poaitiai  of  the  prDGciylem  ii  indi- 
cat*l  by  the  •oUd  Made  dot.  All  the  primary  xylem, 
euxpt  the  nnlcayleDi.  A,  unreh  amaunment; 
B,  meHTcb;  C.  endanh. 

outside  of  the  primary  xylem,  next  to  the 
phloem  (Fig.  2A).  In  this  case  the  vitscular 
bundle  is  said  to  be  exarch.    This  type  is  found 

in  all  roots,  in  the  stems  of  lycopods  and  in  a 
few  of  the  hi^ier  plants.  When  the  protoxylem 
group  is  surrounded  by  the  rest  of  the  primary 
wood  ~  which  is  called  metaxylem  —  the  bundle 
is  said  to  be  mesarch  (Fig,  2,  B).    This  condi- 
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tion  is  characteristic  of  fems,  but  is  found  in 
the  adult  steins  of  some  of  the  Paleozoic 
Gymnospenns  and  in  seedling  stems  of  some 
living  Gym  no  sperm  5.  It  is  also  found, 
as  a  vestige,  in  the  cone  stems  and  leaf  veins 
of  some  livmg  Gymnosperms.  However,  it  is 
so  characteristic  of  ferns,  that  it  is  regarded 
as  a  lingering  efFect  of  a  fern  ancestry  when 
it  is  found  in  Gymnosperms.  The  tbird^t^pe  is 
the  endarch  bundle.  It  is  found  only  in  si- 
phonosteies  and  the  protoxylem  is  next  the  pidl 
(Fig.  2,  C).  This  is  the  most  advanced  type 
and  is  characteristic  of  the  flowering  plants, 
although  a  few  ferns  have  reached  this  level. 
The  exarch  condition  is  regarded  as  the  most 
primitive  because  it  has  its  most  abundant  rep- 
resentation in  Paleozoic  fossils  and  also  because 
it  is  found  in  plants  which,  for  other  reasons, 
are  regarded  as  primitive.  The  endarch  condi- 
tion is  regarded  as  the  most  advanced,  be- 
cause it  is  rare  in  fems  and  ancient  seed  plants, 
but  is  almost  universal  in  living  seed  plants. 
The  mesarch  character  is  plainly  intermediate. 
Secondary  xylem  and  secondary  phloem  are 
formed  by  a  layer  of  embryonic  cells  which 
arise  on  the  inner  border  of  the  primary  phloem. 
Hiese  cells  are  called  the  camhiaitt  and  by 
their  division  they  add  to  the  jnrlem  and  phloem, 
so  that  the  primaiy  xylem  and  primary  phloem 
become  separated  by  lones  of  secondary  wood 
and  secondary  phloem  (Fig.  3).  The  secondary 
structures  arc  easily  recognized  from  the  fact 
that  they  are  arranged  in  definite  rows,  while 
the  cells  of  the  primary  xylem  and  phloem  are 
more  or  less  irregular  in  their  arrangement. 
The  structure  of  an  ordinary  dicotyl  stem,  like 
that  of  a  geranium,  or  monocotyl  stem,  like 
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that  of  com,  is  very  complicated  (Fig.  4).  The 
dicotyl  stem  shown  in  the  diagram  has  an  en- 
darch siphonostele.  At  first,  it  bad  five  pri- 
maiy bundles,  each  with  its  primary  xylem  and 
primary  phloem;  but,  later  each  bundle  de- 
velopea  secondary  xylem  and  secondary  phloem, 
so  that  each  of  the  five  bundles  assumed  the 
structure  shown  in  Fig.  3.  Then  the  cambium 
of  the  five  bundles  became  extended,  so  as  to 


bridge  the  gaps  between  the  bundles,  forming  a 
complete  zone  of  cambium.  This  new  cam- 
bium forming  secondary  xylem  and  secondary 
phloem,  nearly  filling  in  the  gaps  between  the 
five  original  bundles,  makes  the  woody  cylinder 
almost  complete.  However,  there  are  still  left 
some  thin  plates  of  tissue  between  the  solid 
woody  portions.  These  plates  are  called  ra^s. 
Some  of  the  wider  rays  are  breaks  in  the  grlm- 
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above  the  points  where  the  vascular 
systems  of  leaves  unite  with  the  cylinder.  Such 
raj^  are  called  leaf,  gaps.  Some  botanists  at- 
tach such  extreme  importance  to  the  leaf  gap 
that  they  divide  all  vascular  plants  into  two 
groups,  one  (Pteropsida),  characterized  by  the 
presence  of  the  leaf  gap,  and  the  other  (Lycop- 
sida),  lacking  ihe  gap.  These  botanists  msisl 
that  the  (^mnosperms,  all  of  which  have  leaf 
gaps,  could  not  have  been  derived  from  the 
lycopods,  which  have  no  leaf  gaps,  but  must 
have  come  from  the  fems,  which  are  a  leaf  gap 
assembla^.  All  agree  that  the  zone  of  wood 
surroundinj?  a  pith,  as  shown  in  Fig.  4,  A,  is  a 
more  primitive  arrangement  than  the  scattered 
bundles  shown  in  B.  of  the  same  hgure.  The 
zone  of  wood  surrounding  a  pith  is  character- 
istic of  the  Gymnosperms  and  Dicotyls,  but 
some  Dicotyls  show  the  scattered  arrangement; 
the  scattered  bundles  are  characteristic  of  the 
Monocotyls,  but  some  Uonocotyls  have  a  dis- 
tinct zone  of  wood  surrounding  a  pith.  This 
is  just  what  should  he  expected,  if  the  Mono- 
cotyl line  has  been  derived  from  the  Dicotyl, 
as  practically  all  botanists  now  believe.  A  study 
of  the  bundle  arrangement  in  the  Monocotyl 
seedling  and  even  the  arrangement  in  the  adult 
stem  confirm  this  view.  The  structure  of  the 
individual  bundles  of  Dicotyls  and  Monocotyls' 
is  differenL  In  Dicotyls  the  xylem  and  phloem 
lie  side  by  side,  with  the  cambium  farming  a 
straight  line  between  them,  so  that  the  bundle 
is  collalerat.  In  many  of  the  Monocotyls  the 
xylem  has  ^own  up  around  the  phloem,  so  as 
to  enclose  it,  forming  an  ampknmsai  bundle. 
The  amphivasal  condition  is  so  obviously  de- 
rived from  the  collateral,  that  it  is  a  strong 
argument  in  favor  of  the  claim  that  the  Mono- 
cotyls constitute  a  branch  from  the  Dicotyls. 
Another  difference  is  that  the  Dicotyls  have 
a  cambium  between  the  xylem  and  phloem  and 
so  have  a  continuous  growth;  while  the  latter 
have  no  cambium  and,  therefore,  no  secondary 
growth.    Bundles  with  a  cambium  are  said  to  be 
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open;    those  withoot   ftre  4Btd   to  be   closed. 
Monocotyla  have  kit  th«  cambinm  between  the 

Slem  and  i^loem.  However,  some  tree-like 
mocotyls.  like  the  Yucca,  Aloe  and  Draeena 
i Dragon  Tree),  have  an  embryouic  re^on  at 
le  outer  part  of  the  woody  region,  which 
produces  a  succession  of  new  bundles  of  the 
closed  type,  and  thus  the  trunk  may  reach  a 
diameter  of  several  feet  Such  cases  are  rare 
and  practically  confined  to  die  tropics  and  sub- 
Iropics.  Practically  atl  shrubs  and  trees  owe 
dieir  increase  in  dianieter  to  the  zone  of  the 
cambium  between  the  xylem  and  phloem.  In 
temperate  regions,  the  cambiuni  is  very  active 
in  Oie  spring,  becomes  less  active  as  sutmner 
advances,  becomes  sluggish  in  aututnn  and  in 
winter  its  cells  are  dormant,  not  dividing  at  all. 
With  the  return  of  spring,  the  cambium  renews 
its  activity.  The  first  cells  formed  in  the  spring 
are  the  largest  of  the  yettr  and  the  size  gradu- 
ally decreases  as  the  season  advances,  the  Ixst 
cells  formed  in  the  autumn  being  comparatively 
small.  This  alternation  of  large  and  small  cells 
is  the  cause  of  the  annual  rings,  which  are. 
easily  seen  bv  the  naked  eye  and  which  mark, 
with  reasonable  accuracy,  the  age  of  the  plant, 
since  a  new  ring  is  formed  each  year  (Fig.  5). 


stems  of  ccMisiderable  ^le  are  formed  without 
any  appearance  of  growth  rings.  Investigations 
u^n  die  vascular  system  are  being  prosecuted 
with  great  vigor  and  have  already  shed  much 
li^t  upon  the  evolntiMi  and  relationships  of 
plants  and  it  is  possible  that  the  results  may. 
eventually,  be  of  considerable  economic  import- 
ance. Consult  Qjulier,  J.  M.,  and  Chamberlain, 
C.  J.,  ^Morphology  of  Gymnosperms> ;  Jeffrey, 
E.  C.,  two  diapicrs  in  'Seed  Plants,'  by  Coulter, 
J.  M.,  and  Chamberlain,  C.  J.;  JcfErey.  'Anat- 
omy of  Woody  Plants.' 

ChaBLES  J.  CTIA)IBEXI.AtN, 

Professor  of  Morphology  and  Cytology,  Uni- 
versity of  Chicago. 
PLAQUEMINE,  ^ik-men'.  La.,  town, 
parish-seat  of  Iberville  Parish,  on  the  Missis- 
sippi River,  and  on  the  Texas  and  Pacific  Rail- 
road, about  15  miles  south  of  Baton  Rouge.  It 
is  in  a  productive  agricultural  region,  and  is 
the  trade  centre  for  a  '^^  P^i't  of  Iberville 
and  adjoining  parishes.  "Hie  chief  industries 
are  saw  and  shingle  mills,  slave  and  heading, 
and  oar  factories,  sugar,  cotton  and  rice  prod- 
ucts. Itbas  considerable  itrade  in  manufactured 
articles  and  in  the  raw  products  of  the  farms. 
Hie  town  owns  and  operates  the  waterworks. 
Pop.  4,95S. 

PLAER,  Victor  Gnatave,  English  libra- 
rian :  b.  21  June  1863.  He  was  of  German  and 
English  parentage,  removed  from  Strassburg  to 
Scotland  witfa  his  parents  in  1870  and  was  edu- 
cated at  Oxford.  He  was  librarian  of  King's 
Collegt  London,  1890-97  and  has  been  librarian 
of  the  Royal  College  of  Sureeons  from  the  last- 
named  yt^r.  He  has  editeo  'Men  and  Women 
of  the  Time,)  I4th  and  ISth  editions,  and  has 
written  'In  the  Dorian  Mood'  verse   (1896), 
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If  a  dry  summer  is  followed  by  a  warm,  rainy 
autumn,  a  second  ring  may  be  formed.  Condi- 
tions which  will  cause  an  appletree  or  peach 
tree  to  blossom  in  the  autumn  will  also  produce 
a  second  ring  of  wood.  In  the  tropics,  the  al< 
temation  of  rainy  seasons  and  dry  seasons  acts 
in  the  same  way  as  the  warm  and  cold  seasons 
of  the  temperate  zone  and  results  in  the  forma- 
tion of  growth  rings.  In  a  few  tropical  places 
where  the  temperature  and  nunfall  are  nearly 
constant    throughout    the    entire  year,    woody 


dated  with  chalcedony.  It  is  feebly  trans- 
lucent, and  has  a  somewhat  oily  lustre.  I<t  is 
somewhat  rure  and  was  wroi^ht  into  engraved 
ornaments  by  the  Romans  to  a  considerable  ex- 
tent. (2)  In  biology,  the  liquid  part  of  nutri- 
tive animal  fluids,  such  as  blood,  lymjrfi  or  milk 
as  distinguished  from  the  ortianized  solids  con- 
tained in  them,  as  for  instance  the  corpuscles  of 
the  blood. 

PLASMODIUM,  a  genus  of  sporozoan 
wptozoa  that  contains  the  malarial  organisms. 
The  genus  belongs  to  the  order  Hamosporidia 
which  contains  bighly  specialized  parasites 
adapted  for  life  in  the  blood  stream.  There  are 
included  three  parasites  of  human  malaria  and 
also  3  species  wihidi  produces  avian  malaria. 
The  young  Plasmodium  (see  Fig.  A)  which  is 
active  and  amoeboid  occurs  in  the  red  blood 
corpuscles  and  after  a  period  of  growth,  dur- 
ing which  it  attains  rapidly  [he  size  of  the 
corpuscle,  the  organism  divides  into  numerous 
Spores  {merotoiles')  which  scatter  and  attack 
new  blood  cells.  The  process  of  schizogony  just 
described  is  repeated  until  the  infection  has  be- 
come general.  When  a  corpuscle  breaks  up  and 
the  merozoites  are  scattered  a  central  residual 
mass  of  protoplasm  loaded  with  blade  pismeut 
(mf/onin)   is  dispersed   in   Ihe  blood  plasma. 

At  dmes  the  merozoites  in  the  corpuscles  de- 
velop into  two  new  types,  the  gametes,  one  of 
which  is  finely  granular  and  opaque  whereas  the 
other  is  hyaline.    Tbeie  do  not  undergo  further 
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change  until  the  Uood  is  withdrawn  into  the 
stomach  of  a  mosquito,  thoneh  the  same  cbanges 
follow  its  experimental  removal  to  a  culture 
tube.  In  the  mosquito's  stomach  (see  Fig.  B) 
the  motile  microgametca  are  formed  and  one 
such  fuses  with  a  non-motile  tnacroKamete 
after  the  latter  has  extruded  a  portion  of  its 


Laveran  in  1880  was  the  first  to  attach 
significance  to  the  structures  found  in  red  Mood 
cells  in  cases  of  malaria  chough  i4k  malarial 
organism  had  actually  been  seen  and  figured 
in  1&43.  Manson  set  forth  distinctly  in  1896  the 
part  of  the  mosquito  in  transmittinjir  the  disease 
and  a  year  later  Ross  followed  in  detail  for  the 
first  time  the  fate  of  the  parasites  in  die  body 
of  the  mosquito.  Malarial  parasites  have  been 
cultivated  in  vilri}  by  Bass  and  Johns. 

The  three  species  parasitic  in  man  favt  rise 
to  different  and  generally  recognized  types  of 
malaria.  Plasmodium  malarite,  which  extends 
farthest  north  and  is  not  found  in  the  tropics, 
is  the  cause  of  quartan  fever.  PlatmoaMm 
vivax  gives  rise  to  the  tertian  fever;  it  is 
widely  distributed  and  not  very  dangerous. 
Plasmodium  fatciparum,  the  smallest  of  all 
three,  produces  the  dangerous  fevers  known  as 
the  pernicious,  tropical,  quotidian  or  estivo- 
autumnal  type;  this  t^e  is  epidemic  only  in  the 
tropics  and  subtropics.  Other  varieties  have 
been  described  though  their  independent  char- 
acter is  not  fully  recognized. 

PLASSBY,  plas'se,  India,  a  vilUge  on  the 
Bhagirathi  River,  96  miles  north  of  Calcutta, 
celebrated  in  the  history  of  India  for  die  great 
victory  gained  by  Give  over  Sural  ud  Dowlah, 
subahdar  of  Benpal,  23  June  17S7,  a  victory 
which  laid  flie  foundialion  of  British  supremacy 
in  India.  The  site  of  the  battle  is  now  covered 
by  the  river.    Sec  India. 

PLASTER  OP  PARIS,  powdered  gypsum 
as  prepared  for  taking  casts,  molds,  etc  If 
one  part  of  powdered  gypsum  be  mixed  with 
two  and  a  half  parts  of  water,  a  thin  pulp  is 
formed,  which  after  a  time  sets  to  a  hard,  com- 
pact mass.  By  adding  a  small  quantity  of  lime 
to  the  moistened  gypsum  a  very  hard  marble- 
like substance  is  obtained  on  setting.  Sub- 
stances other  dian  lime  are  also  employed  for 
the  purpose  of  rendering  the  mass  hard  and 
very  compact;  ihus  Parian  cement 
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IJCe  cycle  ot  Plasmoiiam  lalciparHm.  j4,  Aiexual  cycle  M 
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nuclear  substance.  There  is  formed  by  the 
imion  a  motile  ookinet  which  penetrates  the 
stomach  wall  of  the  mosquito  (see  Fig.  C), 
cocystB  and  undergoes  multiple  division  to 
foiin  sporobJasts  within  whicA  arise  also  by 
division  sporoioites.  The  latter  are  very 
minute.  Set  free  by  rupture  of  the  cystwall 
they  wander  to  the  proboscis  and  enter  the 
salivary  glands  (see  Fig.  £)  whence  they  are 
injected  into  a  new  human  host  when  the 
mosquito  bites.  They  attack  the  red  cells  at 
once  and  the  life  cycle  begins  anew. 


PLASTERING 
surface  of  a  wall  or 
in  order  to  give  it  e 

face,  and  generally  ___  .. 

painting  or  decoration.    Technically  the  I 


s  the  art  of  covering  the 
eiling  with  lime  or  plaster 
smooth  and  uniform  sur- 

to  fit  i 


In  modern  usage  this  lath  may  be  of  perforated 
sheet  metal,  or  a  heavv  paper  board,  called 
plaster  board,  maybe  substituted  for  the  wooden 
laths.  The  chief  preparations  used  by  plaster- 
ers are  known  as  coarse  slug,  fiitt  stuff, 
plasterer's  putty,  and  gauged  stuff.  The  first 
of  these  is  composed  of  sand  and  lime,  mixed 
with  long  ox  hair;  the  second  is  slaked  lime, 
usually  without  hair;  the  third  ia  not  unlike  the 
second ;    and    gauged    stuff    is    a    mixture    of 

Elasierers'  putty  and  plaster  of  Paris.  Utree 
inds  of  plastering  are  distinguished,  namely, 
one-cost  (lath  and  lay),  two-coat  (lath,  lay  and 


spread  over  the  laths  and  pressed  well  into  the 
spaces  so  as  to  form  a  key  to  hold  the  coal  in 

5 lace.    When  a  second  coal  is  to  be  ^iplied,  the 
rst  is  not  smoothed,  but  roughened  with  a 
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birch-broom  so  as  to  retain  the  second  one  in 
place.  The  second  coat  constats  of  fine  stuS, 
putty  or  gauged  stuff.  In  plastering  the  in- 
terior of  houses  a  first  coat  is  laid  on  of 
coarse  stnff,  the  process  being  known  as  prick- 
ing-vp.  The  face  of  the  first  coat,  w4iich 
should  lie  of  considerable  thickness,  is  troweled 
or  indented  diagoiully  with  the  point  of  a 
lath  to  form  a  key  for  the  finishing  coats.  The 
second  coat  is  applied  to  this  when  it  is  thor- 
oughly dried.  It  consists  of  fine  stuff,  and  is 
nibbed  in  with  a  fiat  board  so  as  thorouf^lv  to 
fill  the  indentations  and  cover  Ae  unequal  sur- 
face of  <the  first  coat  with  a  smooth  and  even 
on&  Id  plastering  walls  great  care  must  be 
taken  to  have  the  surface  perfecilv  vertioL 
This  second  coat  is  called  the  floated  coat,  be- 
cause wooden  boards,  known  as  floats,  are  used 
in  rendering  the  surface  plane.  Before  dmng 
this  coat  is  scraped  with  a  birch-broom  to  foim 
a  key  for  the  next.    The  setting  coat  ia  ap- 

fhed  to  the  second  after  it  has  become  per- 
ecily  dry.  If  the  wall  is  to  be  papered  this 
coat  is  of  tine  stuff.  (See  Building;  Gypsum; 
Laths).  Consult  Eckel,  E.  C,  "Cements, 
Limes  and  Plasters*  (New  York  1905)  ;  Hodg- 
son, F.  T.,  'Mortars,  Plasters,  Sluccos,  Arti- 
ficial Marbles,  Concretes,  Portland  Cements  and 
Conipositions>  (Chicago  1914)  ;  Millar,  'Plas- 
tering' "(London  1892)  :  Richcy.  H.  G.,  'Build- 
ing Mechanics'  Ready  Reference:  Cement 
Workers'  and  Plasterers'  Edition'  (New  York 
1908). 

PLASTERS,  preparations  for  local  applica- 
tion to  the  surface  of  the  body,  kept  in  place 
by  any  convenient  wrapping  of  cotton,  hnen, 
silk,  etc.,  or  merely  of  paper  and  frequently 
with  the  aid  of  some  adhesive  substance. 
Plasters  may  be  intended  simply  to  give  pro- 
tection, support  or  warmth,  as  in  the  case  of 
wounds,  bruises  or  local  weakness,  or  they  may 
be  actively  medicinal.  In  mosit  of  the  recog- 
niied  medicinal  plasters  the  adhesive  property- 
is  due  to  the  combination  of  oxide  of  lead  witn 
fatty  acids,  though  iudia-ndrber  is  also  used. 
Olive-oil  and  litharge  are  used  in  the  com- 
pound which  most  frequently  forms  their  base. 
The  13  plasters  of  the  United  States  Pbarma- 
copixia  are  ammonia  and  mercui^y,  arnica, 
belladonna,  cantharides,  capsicum,  iron,  isin- 
glass, lead,  mercury,  opium,  pitch,  resin  and 
soap.  The  numerous  unofHcial  (ilaslers  are 
various  in  composition  and  in  specific  purpose 
and  efficacy.  The  porous  plaster  made  to  stick 
very  firmly  to  the  skin  has  been  popular. 
Plasters  in  the  form  of  blisters  are  also  largely 
used.    See  Blistes. 

PLASTID.  A  plasiid  may  be  defined  as  a 
differentiated  portion  of  the  plant  protoplasm 
which  is  not  formed  dt  novo,  but  arises  from 
the  division  of  a  pre-existing  plastid.  Plastids 
are  denser  than  the  surrounding  protoplasm  and 
the  interior  is  denser  than  the  surface.  There 
is  no  surrounding  membrane.  The  shape  is 
generally  spherical  or  ova!  (Fig.  1),  but  many 
plants  have  very  striking  plaslids,  as  in  case 
of  the  alga,  Spirogyra  (Fig.  2).  When  plastids 
are  colorless,  they  are  called  leueofilasts,  or 
leucoplattids ;  when  colored,  diey  are  called 
chromatophores.      When     chromatophores     arc 

Eten,  they  are  called  chloroplasts ;  when  they 
ve  any  color  other  than  green,  they  are  ckro' 
moplatls.    However,  most  botanists  do  not  rm 
tot  21— IS 


so  many  names,  but  call  all  the  colorless  plas- 
tids leucoplasts  and  all  the  colored  ones  chroma- 
lotdiores.  In  all  cases,  the  ground  substance 
<if  the  plastid  is  colorless,  but  it  contains  drop- 
lets of  an  oily  substance  which  is  green,  yellow, 
orange;  red  or  brown,  as  the  case  may  be. 
Plastids  near  the  surface  are  likely  to  develc^ 
chlorophyll,  a  green  oily  substance  of  the  utmost 
importance  in  plant  life;  while  plastids  more 
deeply  placed  are  likely  to  remain  as  cokjrless 
leucoplasts  whose  principal  function  is  to  pro- 
duce starch.  However,  a  leucoplast  may  be- 
come a  chloroplast,  as  wheo  potatoes  are  ex- 
posed to  the  light  and  become  green;  and  thqr 
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again  become  leucoplasts  when  the  potatoes  are 
kqit  in  the  dark.  Chlorophyll-beanng  plastids 
usually  contain  also  some  very  small  grains  of 
starch.  Such  starch  ^jrains  are  the  first  visible 
products  of  assimilahon.  Reserve  starch,  like 
the  large  starch  grains  of  the  potato,  are  formed 
inside  the  leucoplast  and  become  so  large  that 
the  leucoplast  is  stretched  until  it  is  only  a  very 
thin  membrane  surrounding  the  conspicuous 
starch  grain.  Botanists  are  not  entirely  agreed 
as  to  whether  the  plastid  may  originate  de  novo 
or  not  The  weight  of  authority  is  on  the  side 
of  those  who  claim  that  the  plastid  is  a  ]>erma- 
nent  organ  which  arises  only  by  the  division  of 
a  previous  plastid,  as  already  indicated  in  our 
definition.  That  plastids  divide  and  that  an 
unbroken  series  can  be  traced  throughout  tiiC 
greater  part  of  the  life  history  no  one  disputes; 
but  in  some  phases  of  the  life  history,  the  most 
critical  methods  give  no  convincing  demonstra- 
tion of  the  presence  of  a  plastid.  In  recent 
years,  peculiar  structures,  called  mitochondria, 
many  of  which  resemble  various  forms  of  bac- 
teria, have  been  claimed  to  develop  into  plastids 
(Fig.  3).  This  subject  is  still  under  vigorous 
investigation.  Consult  Mayer,  A.,  'Untersuch- 
ungen  uber  die  StarkekSmer* ;  Schimper,  A.  F. 
W.,  'Uber  die  Entwickehing  der  Chlorophyll- 
korner  und  Farbkdrper*  {Botanische  Ztitumg, 
VoL  yiU,  1883,  p.  lOS) ;  CaTers,  P.,  •Oiondrio- 
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somes  and  Thdr  SigniJicsnce*  (in  'New  Phy- 
tologist,>  Vol.  XXXX  p.  17{^  1914). 

Charles  J.  Chambeklaui. 
PLATA,  Rio  de  U,  rd'6  da  la  pil'ti  (silver 
river),  a  great  estuary  of  South  America,  lyingr 
between  Uruguay  and  Argentina  and  formed  l^ 
the  junction  of  the  Parani  and  the  Uruguay 
rivers  (qq.v.).  With  these  rivers  it  may  be 
considered  the  second  g-reat  river  system  of 
South  America  which  drains  the  so-called  La 
Plata  Slates,  namely,  Argfcntina,  Uruguay,  Para- 

Say,  southeastern  Bolivia  and  southern  Bradl. 
It  the  Plata  itself  is  merely  the  estuary  of 
tliis  system  and  it  is  impossible  to  mark  the 
point  where  it  empties  into  the  ocean,  as  the 
■river*  is  170  miles  wide  between  Cape  San 
Antonio  and  Cape  Santa  Maria.  The  volume 
of  the  river  is  great,  in  spite  of  its  shallow- 
ness, and  its  current  is  perceptible  ISO  miles  out 
to  sea.  The  broadest  river-mouth  of  the  world, 
the  Plata  measures  25  miles  across  at  Buenos 
Aires  and  more  than  60  at  Montevideo,  where 
the  only  harbor  of  the  whole  basin  is  situated. 
At  both  Buenos  Aires  and  the  port  of  La  Plata 
immense  piers  or  breakwaters  are  built  out  far 
into  the  water.  The  entiy  from  the  ocean  is 
dangerous  and  is  guarded  by  lighthouses  and 
lightships.  The  course  of  the  La  Plata  system 
was  explored  by  Day  in  18S3  and  by  Page 
1853-56. 

PLAT.SA,  pU-te'»,  ancient  dty  of  Bceotia 
in  Greece,  on  the  frontier  of  Attica,  beneath 
Mount  Ci therein  and  south  of  the  Asopua 
River,  at  the  head  of  the  Gulf  of  Corinth. 
The  famous  temples  of  Hera  and  o^  Athena 
Areia  with  one  ot  Phidias'  colossal  statues  and 
paintings  by  Polygnotus  were  situated  here. 
Its  inhabitants  were  probably  of  Ionian  Stock. 
In  519  they  made  a  treaty  of  alliance  with 
Athens  and  at  Marathon  1,000  PlatEeans  shared 
in  the  victory.  Their  city  was  burned  by  the 
Persians  in  479  and  in  September  of  the  same 
year  the  Persian  army  was  defeated  here  by  the 
Ptatgeans,  Athenians  and  Spartans  in  a  bloody 
battle,  in  which  Mardonius^^  leader  of  the  forces, 
left  for  the  conquest  of  Greece  after  Salamis, 
took  the  offensive  after  the  armies  had  been 
face  to  face  for  a  fortnight  and  was  killed  with 
almost  his  entire  anny.  The  Flatxans  were 
hi^ly  honored  by  their  allies  for  their  part  in 
this  great  battle  and  their  independenca  wai 

Siaranteed  by  all  the  Greek  states.    But  in  the 
eloponnesian  War  PlatKa  sided  with  Athens 


In  429  the  Spartan  anny  of  Archidamus  at> 
tacked  the  city,  from  which  all  the  non-com- 
batants save  110  womeo  had  been  sent  to 
Athens.  The  480  who  remained  (80  Athenians) 
withstood  all  assaults,  so  thai  the  Spartans  had 
to  be  satisfied  with  a  thorough  blockade,  in  the 
second  year  of  which  the  city  was  taken  and  its 
defenders  killed,  except  a  gallant  party  of  212 
which  had  cut  its  way  throu^  the  Spartan 
lines.  The  city  was  rebuilt  and  reoccupied  by 
its  people  in  3S7,  only  to  be  destroyed  again  in 
372  by  the  Thebans,  It  was  again  restored 
after  the  battle  of  Chaeronea,  A  portion  of  the 
ancient  city  wall  ii  still  extant.  Consult  files 
of  the  American  Journal  of  Archerology. 

PLATE  ARMOR.  In  general  it  may  be 
said  that  at  first  all  plate  armor  used  was  for 
'  icinforcing  mail   or  other   armor.     The  foU 


panoply  (cap-a-pied)  was  in  use  by  the  middle 
of  the  15th  century.  The  early  period  produced 
the  finest  pieces;  the  16ih  century  showed  com- 
mencement of  dechne  as  to  protective  purposes. 
Hien  fire-arms  caused  the  disuse  of  one  piece 
after  the  other  as  affording  too  little  protection. 
By  the  ISth  century  armor  had  become  a  cere- 
monial gear  and  was  valued  accordii^  to  its 
metalworkers'  and  goldsmiths'  decorative  fea- 
tures. For  historic  purposes  perhaps  Ash- 
down's  period  division  is  as  well  suited  as  any, 
and  is  used  in  this  description. 

Studded  and  Splinted  Period  (1335^60)^— 
This  is  a  transition  era  in  which  "retntorced* 
chain-mail  (see  Chaim-Axuok)  came  into 
vogue.  The  bascinet  (headpiece)  was  of  plate 
with  visor  attached  (see  Helhets),  and  in  some 
cases  with  a  neck-plate  riveted  to  the  head-, 
piece.  Demi-brassarts  were  used  to  protect  the 
upper  arm,  A  plate  vambrace  or  demi-vam- 
brace  was  sometimes  worn  over  the  hauberk 
(see  Hauberk)  to  add  to  the  protection  of  the 
arm.  (^eviires  or  jambarts  for  the  legs 
occur,  but  they  were  more  often  of  splints 
than  plate.  Sollercts  (see  Poor  Abmos)  were 
in  use  but  rardy  and  covered  only  part  of  die 
upper  half  of  the  foot.  The  shield  was,  when 
carried,  of  "heater*  shape.  (See  Shields). 
Roundels  sometimes  protect  the  armpits.  Sev- 
eral effigies  of  the  period  show  laminated 
epauli^res  (shoulder  pieces)  and  rdn forced 
coudiires  (elbow  protcctorsj,  also  demi-gre- 
vieres  of  plate. 

The  Cuuil  and  Jnpon  Period  (1360-1410). 
—  The  sleeveless  cloth  jupon  (surcoat)  was 
worn  oyer  a  swelling  breastplate  under  which 
was  the  hauberk.  The  basdoet  was  tall  and 
conical  with  visor  {snout-faced  visors  bdong  to 
this  period)  and  attached  to  the  camail;  the 
Italian  bartnite  was  used  now.  (See  HoJiEta). 
Other  plate  defenses  are  the  laminated  shoul- 
der-pieces (epauliires) ;  brassarts  for  the  upper 
arm  and  coudiires  protecting  the  bend  of  the 
arm.  Vambraces  of  c^indncal  form  protect 
from  forearm  to  wrisr  which  latter  is  covered 
by  the  gauntlet  cuff.  Steel  cuissarts,  laminated 
skirts,  surrounded  the  thighs.  Plate  genouil- 
Uires  guard  the  knees,  first  in  a  single  plate, 
then  rdnforced  above  and  below  by  steel  lames. 
Grevi^res  of  steel  surround  shins  and  calves. 
Small  pieces  of  mail  termed  goussets  or  gussets 
were  at  the  back  of  the  Joints  of  the  knee, 
shoulder,  elbow  and  ankle.  An  daborately  or- 
namented hip-belt  of  large  proportions,  to 
which  was  attached  the  sword  scabbard,  was  a 
characteristic  of  this  period.  The  shield  is 
rarely  shown  in  contemporary  illustrations. 
The  great  heaume  (see  Heluets)  was  used  for 
tilting  and   the  basdnet   for  warfare. 

Sorcoatlew  Period  (141fr-30>^In  tUa 
period  arrives  the  full  paiu^ly  ot  plate  free 
from  textile ;  even  the  camail  disappeared.  It 
was  replaced  by  a  plate  garget  upon  yrtiidi  the 
basdnet  rested.  The  breastplate  is  now  worn 
outside  and  is  'globose*  and  has  a  badc^plate 
{dossiere).  Overlapping  steel  lames  were  at- 
tached below  the  breastplate  and  were  termed 
faces.  The  hip-belt  was  worn  around  these. 
The  shoulders  had  laminated  epauliires  as  be- 
fore but  pallettes^  of  different  forms  were  at- 


weie  still  in  use.     Coudiircs  have  often  fan- 
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sbaped  ('shens')  outer  plates  &t  the  elbow 
joints.  Vambraces  remain  unchanged.  Gaunt- 
lets have  larger  cuffs.    (See  Gauntlets).  Also 
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small  and  of  varioos  uiapes.  (See  Smieus). 
The  saUde  headpiece  (see  Helubts)  starts  m 
use  in  this  period. 

Tabard  Period  (1430-1500).— These  tnn 
years  of  war  and  artmor  improved  in  defensive 
power.  The  pieces  became  not  only  more  com- 
pletely  i>rotective  but  the  metal  was  better  tem- 
pered till  offensive  arms,  even  guns,  found 
trouble  in  penetrating  it.  It  was  a  period  of 
evolving  frequent  changes;  the  tabard  alone  was 
constant,  whence  the  use  of  the  term  for  the 
time,  loe  tabard  was  a  sleeved  surcoat  usually 
decorated  with  the  wearer's  aimorial  bearings. 
Till  1450  the  boscinet  continued  in  a  very  short 
time  to  give  place  to  the  armet.  The  body  was 
protected  with  the  ■globose'  breastplate  till 
about  1450  iriien  it  was  reinforced  with  the 
■demi-placcate^  (or  pansiirt),  a  plate  rising 
from  the  waist  and  curving  upward  to  a  point 
in  the  centre  of  the  diest  Armhole  gusseis 
were  now  rigid  or  turned  back.  Bactcplates 
(dostiirts)  about  1450  were  formed  of  several 
piece*.  Epauliires  and  brassarts  for  the  right 
arm  were  laminated  for  rapid  sword  anion 
after  shivering  the  lance.  The  bridle  (left) 
arm  wore  eitra  thick  plates  and  reinforcements 
of  many  Idnds.  About  1430  the  *pauldr<»i' 
(shoulder  piece)  was  introdaced  into  England 
becoming  larger  and  larger  from  a  devdoped 
palette  till  it  enclosed  the  entire  Moulder  and 
then  grew  up  along  the  neck,  evolving  (latter 
part  15th  century)  the  "passe-garde,*  *gaide- 
col*  or  'pike  guard,*  to  protect  the  neck.  The 
coudieres  by  the  middle  of  the  century  (as  the 
shield  had  been  discarded)  became  immense  and 
uncouth.  About  this  time  appeared  the  'garde- 
de-bras*  to  protect  the  inside  bend  of  the  arm. 
The  taces  of  this  period  decreased  in  number, 
exposing  pan  of  uie  ihi^;  the  *tuil1es*  were 
now  strapped  bekiw  the  taces  ito  protect  the 
front  of  the  thigh,  and  th^  grew  both  longer 
and  wider.  Leg  defenses  remained  as  before 
tiH  about  1440,  when  the  genouillieres  became 
pointed  below  instead  of  being  cut  off  squares 
and  laminations  aiveared  in  the  lower  ^rt  and 
reinforcing  plates  to  protect  the  tUgfa  are 
added  above.  Pmnted  soUerets  remained  in  use 
till  about  1490,  when  'sabbatons*  with  square 
toes  displaced  them  entirely.  Tilting  armor 
was  con^oscd  of  a  harness  niult  so  heavy  the 
.  knigfe  could  not  mount  his  hone  without  as- 
sistance, but  this  was  not  used  in  warfare 
The  beanme  had  protections  from  the  neck 
over  the  chest  which  allowed  screwing  it  -to  the 
breastplate.  C^rde-<ie-bras,  coudiire  and  bras- 
sart  were  in  use.  An  IpauU  dt  mouton  (shoul- 
der of  mutton  shape)  is  often  a  reinforce- 
ment  piece  for  the  nght  elbow.  By  the  second 
half  of  the  15th  century  armor  began  to  at- 
tain a  form  of  great  beauty,  the  style  called 
*(jothic*  being  considered  the  most  perfect  in 
graceful  outline.  In  this  period  fluted 
decoration  is  usual  on  fine  harness.  Both 
salade    and    armet-A-rondelle    belong    to    this 

'"'"TrMrftion  Period  (1500^5).—  The  closed 
helmet  (armet)  came  into  more  general  use  and 
a  ildrt  of  chMn-mail  (a  characteristic  of  this 


period;)  was  worn.  The  gorget  was  made  up 
of  laminated  plates  and  extended  over  the  chest 
and  down  the  back.  The  "standard*  or  collar 
of  mail  came  into  vogue  end  of  the  period. 
The  breastplate  was  "globose,'  usually  with 
taces  of  one  or  more  lames.  Pauldrons  were 
reduced,  less  angular  and  composed  of  over* 
lapping  steel  lames,  a  pike  guard  (passe-garde) 
was  usually  on  top.  Brassards,  varab races, 
coudiires  and  gauntlets  were  of  laminated  steel ; 
Ac  coudieres  were  reduced  in  sire.  Cuissarts, 
genouillieres  and  grevieres  were  composed  of 
plate.  Taces  and  tuilles  are  super-imposed  on 
the  mail-skirt.  In  general  the  characteristic 
dianges  of  this  period  are  reduced  dimensions 
of  some  former  parts,  rounding  of  points  and 
angles. 

Maximilian  Armor  (152^1600). — So  termed 
from  the  name  of  the  emperor  (1459-1519), 
also  has  been  termed  "late  Gothic*    The  sar- 


ings.  The  vogue  b^an  to  fall  off  after  1540. 
It  is  more  solid  and  less  flexible  than  the 
former  stytfc  Breastplates  are  shorter  and 
rounded  out  more.  The  left  pauldron  is  usually 
larger  than  the  right.  Sollerets  are  of  the 
square  "bear  paw*  or  *cow  mouth"  toe.  The 
burgonet,  morion,  armet  and  cabasset  (see 
Helhets)  were  worn  in  this  period.  Maxi- 
milian armor  consists  largely  of  decorative 
pageant  pieces;  it  is  a  period  of  decadence. 
Breastplates  with  'tapul,*  sloping  forward  to  a 
median  line,  and  the  "peasecod*  (bulging  in  an 
outward  taper  till  nearer  the  bottom  when  it 
recedes  sharply  to  the  waist  line_)  helong  to  this 
period,    A  frequent  characteristic  is  the  "rope* 

Cattera  on  the  edges  of  pieces.  Some  of  the 
amess  suits  have  a  flaring,  fluied  skirt  (tonne- 
Ut).  NotedGerman  armorers  of  theperiodwere 
Kolman  and  Lorenz  Helmschmidt,  Mattheus 
Frauenpreis,  Conrad  Seusenhofer,  Valentine 
Siebenburger,  the  Treyt  family,  etc  Tilling 
pieces  were  'Grande  garde*  for  the  left  shoul- 
and  side;   "volanle  piece'  to  protect  neck 


■ipaiie-de-monton"  (literally  leg-of-mntloti,  iti 
shape),  attached  to  vambrace  to  protect  tn^de 
the. elbow;  'garde-tiras*  fastened  to  die  cou- 
di^  to  protect  the  left  arm.  The  shields  were 
'rondaches*  (see  Shields)  higiily  decorated. 
The  decoration  of  this  parade  armor  consisted 
of  beautiful  hammered  {repousst)  work,  gold 
or  silver  inlay,  damascening   etc. 

Half  Armor  Period  (from  1600)^— llie 
defensive  quality  of  armor  had  passed  in  the 
former  period;  this  period  shows  no  full  pano- 
ply but  just  a  few  uncouth  "boiler-plate*  pieces 
used  as  some  protection  against  pistol  shots, 
«tc.  The  'three-quarter*  suit  contained,  how- 
ever, mnch  of  the  cap-4-pied  set  except  leg- 
armor  (jambarts  and  sabbatons).  Gradtially 
armor  parts  were  being  discarded,  some  officers 
using  only  a  cuirass  over  a  ■buff*  (leather) 
coat;  this,  in  Charles  I's  reign,  was  so  common 
for  entire  regiments  as  to  cause  tfaem  to  be 
termed  ■cuirassiers."  Dragoons  wore  a  buff 
coat  and  metal  burgonet.  Lance  regiments  wore 
close  helmet,  gorget,  breast  and  back  plates. 
pauldrons,  vambraces,  tassets,  garde-de-rein  and 
gauntlets.  Arquebusiers  wore  trijile-barred 
helmets,  cuirasses  with  garde-de-rein,  paul- 
drons, vambraces.    Plkeraeti  wore  morion-Ionn 
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o£  bdmet,  bade  itnd  breastplates  reaching  to  the 
waist,  and  tassets  attached  Zn  the  Cromwellian 
period  we  zet  the  'pikeman's  pot"  with  cheek 
guards  added.  Musketeers  wore  morions  till 
1725,  then  felt  hats  with  feathers.  The  17th 
century  armor  pieces  were  thick,  or  heavy, 
enough  to  withstand  pistol  shots  at  short  range 
and  the  bullet  test  mark  appears  on  each  piece. 
Great  collections  of  armor  are  exceedingly  few ; 
the  most  representative  in  Europe  are  in  Paris, 
Turin,  Madrid,  Vienna,  Nurembenc,  and  in 
England  those  of  the  Tower  of  Lonoon,  Wind- 
sor Castle,  etc.  America,  in  her  New  York 
Metropolitan  Museum  of  Art.  since  the  acquisi- 
tion of  the  great  Riggs  coUection,  possesses  as 
fine  an  assemblage  of  arms  and  armor  as  any 
in  the  world. 
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PLATE  GLASS.    See  Guss,  Varieties  of. 

PLATB  GLASS  INSURANCE.  After 
the  repeal  of  the  tax  on  glass  windows  in 
England  in  1845  the  glass  industry  took  » 
great  upward  start,  and  in  1852  the  Plate  Glass 
Insurance  Company  was  founded  in  London. 
7he   business   spr^  i^idly;   branches   were 


established  in  New  York  and  Australia,  aod 
the  General  Indemnity  Insurance  Company  of 
London  (1853)  included  a  <Plate  Glass-  branch 
in  its  operaUons,  Another  company  started 
a  "Household  Glass  Department,"  which  io- 
sured  mirrors,  glass  pands,  chandeliers  and 
windows,  but  not  skytiglits.  From  these  begin- 
nings has  grown  an  almost  world-wide  branch 
of  financial  activity  in  which  the  actuarial  caku- 
lalions  of  risk  have  reduced  nearly  to  an  exact 
science.  The  liabilities  can  be  fixed  to  a  de- 
gree of  exactitude  that  does  not  obtain  in  any 
other  form  of  indemnity.  Losses  are  adjusted 
by  replacing  the  damaged  property  by  paying 


nity 


)  the  assured  equal 


to  what  it  would  have  cost  the  company  t_ 
repair  the  damage.  A  specific  premium  is  at- 
tached to  every  size  of  glass  manufactured, 
and  where  these  have  been  cut  to  smaller  odd 
fixed 


as  the  basis  of  the  premium  charged.  An  elab- 
orate system  has  been  devised  respecting  the 
location  of  the  windows,  thickness  of  glass, 
depth  of  sash,  etc.,  by  which  premiums  charge- 
able can  easily  be  arrived  at.  According  to  the 
'Cyclopedia  of  Insurance  in  the  United  States* 
(1918),  the  35  American  and  British  companies 
handlmg  this  form  of  insurance  transacted  busi- 
ness to  the  amount  of  $5,903,528  in  1917  whUe 
net  losses  paid  amounted  to  $2,890,^1.  (Consult 
Sterling,  N.  D.,  'Plate  Glass  Insurance*  in 
•The  Business  of  Insurance'  (VoL  II,  New 
York  1912) ;  'The  Insurance  Cyclopaedia'  (VoL 
y,  pp.  415-422,  London  1878)  ;  Winslow,  E.  H.. 
<S<»nc  Facts  about  Plate  Glass  Insurance' 
(American  Exchange  and  Revirw,  Baltimore, 
June  1911). 

PLATE-MARKS.     See  Hall  masks. 

PLATE  AND  PLATED  WARS.  The 
terms  gold  plate  and  silver  plate  are  proper^ 
applied  to  articles  or  utensils  of  approximately 
solid  metal,  for  use  in  the  household  or  in  re- 
Ugious  ceremonials  or  purely  for  decorative 
purposes,  as  a  prite  cup.  Articles  of  this  char- 
acter have  from  the  remotest  times  and  among 
all  civilized  nationa  been  hi^ly  prized,  and 
from  their  durability,  intrinsic  value  and  the 
beautiful  forms  into  which  they  are  often 
wroug^it  have  been  esteemed  the  most  precious 
heirlooms,  and  been  held  among  the  chwccst 
famil>^  treasures  through  successive  generations. 
The  richest  treasures  of  the  temple  of  Solomon 
were  of  gold  and  silver  plate,  and  sudi  con- 
stituted the  untold  wealth  tidcen  by  the  Spanish 
conquerors  of  Peru  frcnn  the  andeot  Incas. 
Though  modem  art  has  scarcely  carried  the 
manufacture  of  plate  to  higher  perfection  than 
that  attained  by  skilful  workmen  of  past  cen- 
turies, it  has  succeeded  in  producing  substitutes 
for  it  in  what  is  called  plated  manufacture 
equally  useful  and  almost  as  beautiful  as  the 
genuine  plate,  at  prices  that  place  within  reach 
of  those  of  moderate  means  what  constitutes 
the  luxuries  of  the  ridi.  In  the  United  States 
the  industry  of  making  silverware  was  begim 
by  J(An  Dixwell,  Andrew  T^r  and  Edward 
Winslow  of  New  England,  and  later  Paul 
Revere,  George  Hideout  and  Richard  Van  Dyke 
made  silverware  in  New  York  before  the  Revo- 
lution. Later  Rogers  of  Connecticut  was  a 
prominent  manufacturer.  JEie  developed  elec- 
troplating methods,  and  also  achieved  an  en- 
viable  reputation  for  using  the  amount  of  silver 
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that  he  guaranteed  to  put  on.  Thus  the  name 
of  Rogers  became  a  hall-mark  of  quality,  and 
in  the  course  of  time  there  were  four  concerns 
making  Rogers  plated  ware.  Meriden,  Conn., 
and  Providence,  R.  I.,  are  centres  of  the  plating 

industry.      See  ElE(T1<0-1IBTAU.[JRCY. 

PLATKAU,  pla-to,  Joseph  Antoine  Fer- 
dinand, Belgian  physicist:  b.  Brussels,  14  OcL 
1801;  d.  Ghent,  15  Sept.  1883.  In  IMS  he  be- 
came professor  of  experimentalphysics  and  as- 
tronomy in  the  University  of  Qient,  in  which 
capacity  he  continued  to  serve  until  1871.  He 
became  noted  for  his  extensive  researches  in 
optics  and  molecular  forces,  his  experiments 
being  all  the  more  wonderful  from  the  fact  that 
they  were  mostly  done  after  he  had  become 
totally  bhnd,  the  result  of  previous  labors  in  the 
field  of  subjective  vision.  He  was  helped  in 
these  experiments  by  his  son  and  son-in-law, 
who  acted  as  his  visuals.  His  chief  work,  and 
wherein  his  e;cperiments  and  researches  are  de- 
scribed, was  *Statique  experimentale  el  thio- 
rique  des  liquides  soumis  aui  seules  Forces 
Mol6culaires>  (18?3)-  Beside  a  short  but  com- 
prehensive article  on  "Persistence  of  Vision* 
(1876),  he  also  published  a  bibliography  of 
works   relating  to  optics. 

PLATEAU.    See  Plains;  TMLt-LAwn. 

PLATBN-HALLEEMUND,  pla'tJn  ha!'- 
lir-mimt,  August,  Count  von,  German  dram- 
atist and  poet,  distinguished  for  his  opposition 
to  German  Romanticism :  b,  Ausbach,  Bavaria, 
24  Oct  1796;  d.  Syracuse,  Sicily,  5  Dec.  1835. 
He  received  his  education  in  the  military  acad- 
emy at  Munich;  became  a  lieutenant  in  the 
Bavarian  army  and  served  throughout  the  cam- 
paign against  France  in  1815 ;  subsequentlv  ob- 
'  'led  a  furlough  and  took  up  the  studv  of 
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Oriental  languages  and  literature  by  extensive 
travel.  As  regards  Platen's  writings  much  has 
been  said  both  in  praise  and  cridcism ;  although 
in  later  years  he  became  bitterly  opposed  to  and 
often  satirized  Romanticism.  Nevertheless  his 
earlier  works  show  to  a  great  extent  the  effects 
of  Romantic  influence,  and  it  is  mostly  for 
this  contradiction  that  he  is  criticized.  His 
first  works,  published  in  1821,  were  poems  writ- 
ten in  the  Persian  form  of  the  'gazeP  under 
the  title  'Ghaselen,'  These  poems  were  closely 
followed  by  <Neue  Ghaselen'  (1824)  :  'Der 
gtaseme  Pantoffel'  (1824),  a  poem  which  more 
than  the  others  shows  thi  Romantic  influence; 
'Sonnclte  aus  Venedig,'  or  'Sonnets  from 
Venice'  (1825),  as  beautiful  a  collection  of  son- 
nets as  may  be  found  in  the  German  language; 
•Der  SchaU  des  Rharapsint'  (1824) ;  "Die 
verhangniss voile  Gable,*  'The  Fatal  Fork' 
(1826),  a  satirical  comedy  attacking  the  «fate 
tragedy';  'Der  Romantische  CEdipus'  (IS29), 
directed  against  Romantidsm ;  an  historic 
drama,  'Die  Liga  von  Cambrai*  (1833):  and 
the  legendary  epic,  'Die  Abbassiden'  (1835). 
An  edition  of  his  collected  ^orks  was  published 
in  two  volumes  (Stuttgart  1876).  See  Sonnets 
rvoii  Venice. 

PLATFORM,  Political.  See  Convemtions, 
POLincAt;  &«mow8;  Fiumaky,  Direct. 


PLATING.     See   Electsoplating  ;   Plate 

AND  Plated  Wahe. 

PLATINIRIDIUH,  a  native  alloy  of  platt- 
inum  and  iridium  in  varying  proportions.  It  is 
found  in  small  grains  and  crystals  associated 
with  native  platinum. 

PLATINUM.  The  first  published  notice 
of  jilatinum  is  contained  in  the  <Relad6n  his- 
tonca  del  viage  i  la  America  Meridional,'  is- 
sued in  Madrid  in  1748,  wherein  Don  Antonio 
de  Ulloa,  one  of  the  members  of  a  French  ex- 
petUtion  for  the  measurement  of  an  arc  of  the 
meridian,  records  his  observation  of  the  metal 
about  1735,  in  the  district  of  Choc6,  in  what  is 
now  the  Republic  of  Colombia.  Here  it  bore 
the  name  "platina  del  Pinto'  as  it  had  been 
discovered  in  washings  on  the  Rio  Pinto ;  the 
name  "platina'  properly  signifies  ^little  silver.* 
In  1741  Dr.  William  Brownrigg  received  in 
London  some  specimens  of  the  ore,  sent  to 
him  from  Jamaica  by  his  relative,  Charles 
Wood,  who  in  turn  had  received  Ihem  from  the 
South  American  port  of  Cartagena,  but  had  not 
been  able  to  learn  their  exact  origin.  Wood 
Stated  that  the  Spaniards  must  have  learned 
the  art  of  fusing  tt,  as  they  had  already  made 
numerous  ornamental  objects  of  it,  such  as 
sword-hilts,  buckles,  snuff-boxes,  etc.  Hence 
it  appears  evident  that  they  must  have  dis- 
covered the  metal  many  years  before  the  date 
when  it  was  first  seen  by  Ulloa.  The  earliest 
scientific  determination  of  platinum  was  made 
almost  contemporaneously  by  Dr.  Brownrigg, 
whose  results  were  communicated  to  the  Royal 
Society  through  Sir  William  Watson  in  1751, 
and  by  the  Swedish  chemist  Theophilus  SchefFer, 
who  laid  his  results  in  the  same  year  before  the 
Academy  of  Sciences  in  Stockholm.  The  latter 
received  his  specimens  from  Madrid,  through  a 
friend  named  Rodensldaeld.  After  nronounc- 
ing  it  to  be  "a  perfect  metal,  as  stable  as  gold 
or  silver,"  Scheffer  proceeds  to  declare  that  'its 
nature  most  closeW  approaches  that  of  gold," 
from  which  it  differed,  however,  by  its  tenac- 
ity, color,  hardness  and  the  degree  of  heat 
necessary  for  its  fusion.  The  name  "white 
gold*  was  chosen  as  a  designation  for  platinum 
in  the  earliest  known  volume  treating  exclu- 
sively of  it,  published  in  Paris  in  17S8,  and  be- 
lieved to  have  been  written  by  Jean  Morin,  at 
one  lime  professor  of  chemistry  in  a  college  at 
Chartres.  France.*  This  Ktile  work  gives 
French  translations  of  all  the  scant  platinum 
literature  extant  at  that  time.  The  use  of 
platinum  in  the  making  of  gold  counterfeits  is 
alluded  to  in  the  'Encyclopedic'  of  Diderot  and 
d'Alembert,  published  in  1774,  wherein  it  is 
staled  (hat  some  Hollanders  on  the  South 
American  coast  had  been  deceived  by  having 
spurious  gold  ingots  largely  composed  of 
platinum  passed  off  on  them.  For  this  they 
took  summary  vengeance,  as  on  their  next  voy- 
age to  the  coast  they  seized  the  offending 
Spaniards  and  strung  them  up  to  the  yard- 
arms  of  the  Dutch  ships.  At  about  the  same 
period,  or  not  long  after,  a  number  of  Spanish 
doubloons  of  platinum,  with  a  thin  niating  of 
gold,  were  struck  and  successfully  passed  for 
a  time.  As  platinum  was  then  many  times  less 
valuable  than  gold  sudi  counterfeits  realized 
a   handsome   profit    for   their   dishonest    fabri- 
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cators,  but  to-day  oae  of  tb««  counterfnt 
doubloons,  the  gold  value  of  which  if  genuine 
wotild  be  about  $8,  would  be  mtrmsically 
worth  as  much  as  $40.  In  the  early  part  of 
the  last  century  a  number  ot  similar  counter- 
feits of  United  States  $10  and  $20  gold  coina 
were  made;  several  of  which  found  iheir  way 
to  the  Philadelphia  Mint.  Later  still,  however, 
from  18Z8  to  lS4S,  a  bona-fide  platinum  coin- 
age was  struck  in  Russia  in  denominations 
of  1,  3,  6  and  12  rubles;  the  coins  contained 
some  2  per  cent  of  iridium.  Tlie  coinage  value 
of  the  platinum  was  reckoned  at  apbout  $7.15 
a  troy  ounce,  but  at  the  present  price  a  three- 
ruble  piece  instead  of  being  wortn  $2.32  would 
bring  nearly  $3S  of  our  money.  Of  these  Rus- 
sian coins  1,392,012  pieces  were  struck,  having 
an  aggregate  wei^t  ot  473,907  troy  ounces,  or 
14,738  kilos,  and  worth  at  the  present  price  of 
the  meUl  (1919)  nearly  $50,000,000. 

The  honor  of  making  the  first  platinum 
mass  in  Europe  has  been  accorded  to  tiie 
French  chemist  Chabaneau,  who  accomplished 
the  Usk  in  1783  in  Madnd,  whither  he  had 
been  called  by  Charles  III  to  fill  a  special 
chair  of  mineralogy,  physics  and  chemistry. 
This  ingot  weighed  about  23  kilograms  (some 
740  ounces  troy).  At  about  this  time  Chaba- 
neau made  what  is  asserted  to  have  been  the 
fir^t  platinum  article  manufactured  in  Spain, 
a  chalice  which  was  bestowed  by  Charles  III 
upon  Pope  Pius  VI  (1775-1800).  The  dedica- 
tory inscription  records  that  the  chalice  was 
made  from  'The  first  fruits  of  platinum  ren- 
dered ductile  by  A.  Fr.t"  Chavaneau.'  Almost 
contemporaneously  the  French  chemist  Achard 
worked  tfie  metal  by  alloying  it  with  arsenic 
and  then  expelling  the  arsenic  by  heaL  The 
method  of  making  a  compact  metal  out  of 
platinum  sponge  by  means  of  compression  it 
laid  to  have  originated  in  1800  with  the  Eng- 
lishman, Thomas  Cocke,  although  the  credit  has 
often  been  given  to  Wollaston.  The  modem 
method,  by  fusion  before  the  oxyhydrogen 
6ame.  is  credited  to  Dr.  Hare  of  Philadelphia, 
who  in  1837  produced  in  this  way  a  homogene- 
ous mass  of  platinum  weighing  28  ounces  (870 
grams).  The  method  was  perfected  by  the 
French  chemists  Debray  and  Deville,  and  m  the 
I^ndon  Exhibition  of  1862  the  great  English 
firm  of  platinum  refiners,  Johnson  and  Mattney, 
showed  an  ingot  weighint;  200  troy  pounds,  or 
nearly  75  kilograms.  A  p  latin  iridium  ingot 
made  in  Paris  in  1874,  in  the  course  of  the 
experiments  to  obtain  proper  material  for  the 
international  metric  standards,  wrifi^ed  525 
pounds.  The  ingot  from  which  the  standards 
were  eventually  cut  was  made  by  Johnson  and 
Matthey.  Platinum  was  found  in  the  gold 
mines  of  Dakovlov,  in  the  Urals,  Russia,  in 
1819,  In  the  sands  of  Neviansk,  BJIimbayensk,  in 
1822.  and  in  the  Kurshinsk  factories  in  1824. 
In  1825  the  rich  deposits  of  the  Nirhni-Tagilsk 
district  were  discovered.  The  largest  platinum 
nugget  met  widi  in  Russia  came  from  this  re- 
gion ;  It  weighed  23'4  funts,  or  9  628.88  grams 
(25  pounds,  9.45  ounces  troy),  Colombia,  the 
nrst  re^on  where  platinum  was  ever  discovered 
and  used,  continues  to  furnish  a  notable  quan- 
tity, the  greatest  of  any  land  excepting  Russia, 
though  its  production  falls  normally  very  far 
short  of  that  of  the  latter  land,  which  before 
the  Great  War  supplied  from  90  to  95  per  cent 


of  the  entire  production.  The  largest  nugget 
found  in  Colombia  weighed  800  grants;  next  to 
this_  comes  one  weighing  635  grams  and  con- 
taining 80  per  cent  of  pure  platinum. 

Platinum  is  one  of  the  most  ductile  of  all 
known  metals.  It  is  so  ductile  that  it  can  tie 
drawD  to  the  finest  possible  wire,  then  covered 
with  a  very  thick  coating  of  silver  in  wire  form, 
then  drawn  again  to  infinitesimal  fineness,  the 
silver  dissolved  off,  and  this  interior  agaia 
coated  with  silver.  So  that  one  ounce  of  pbti- 
num  wire  could  be  made  to  stretch  as  great  a 
distance  as  from  New  York  to  New  Oricaiis, 
or  from  Buenoi  Aires  across  the  Andes  to  the 
Pacific  Ocean. 

Although  99  per  cent  of  the  world's  produc- 
tion of  pladnum  comes  from  Russia  and  Colom- 
bia, small  deposits  of  it  have  been  found  in 
many  different  parts  of  the  earth.  In  the 
United  States  it  occurs  in  Orqpin.  California, 
Wyommg,  Washington,  Nevada,  Idaho,  Ari- 
lona.  New  Mexico.  Utah  and  Colorado,  and  it 
has  occasionally  been  met  with  in  other  States, 
a  fine  nugget  containing  38,1  grams,  or  almost 
one  and  one-auarter  ounces  troy,  having  been 
found  about  1880  in  glacial  drift  near  Platts- 
burg,  N.  Y,  It  has  also  been  mined  in  Ontario, 
Canada,  as  well  as  in  British  Columbia,  and  it 
k  reported  as  occurring  in  Alaska.  In  Mexico 
and  Honduras  it  has  also  been  encountered. 
In  South  America^  besides  the  important  Co- 
lombian deposits,  platinum  occurs  in  Brazil,  and 
a  little  has  been  rqported  from  Ecuador  and 
French  Guiana,  and  from  San  Domingo,  Bor- 
neo, Burma,  Assam  and  Ava  have  also  fur- 
nished small  quantities,  and  a  trifle  has  been 
discovered  in  (he  Bengal  Presidency  and  in 
Mysore,  India.  In  Europe  it  occurs  in  Norway, 
in  Finnish  Lapland,  in  Westphalia  and  in  the 
Han  Mountains,  Germany,  as  well  as  in  Tran- 
svlvania,  and  a  trifle  has  been  found  in  County 
Wicktow,  Ireland.  Quite  recently  there  have 
been  discovered  very_  promising  deposits,  cov- 
ering a  wide  area,  in  the  Ronda  Mountains, 
province  of  Malaga,  Spaia  On  the  African  con- 
tinent platinum  has  been  met  with  in  Algeria, 
in  the  Kon^o  Free  State  and  in  Cape  Colony, 
as  well  as  in  Griquahnd.  Finally,  notable  de- 
posits occur  in  Queensland  and  in  New  South 
Wales,  Australia,  and  some  has  been  found  in 
New  Zealand  and  in  Tasmania  as  well.  The 
chief  sources  of  platinum  are  alluvial  deposits, 
wherein  it  _  usually  occurs  either  in  rounded 
grains,  or  in  scales  which  have  been  worn 
down  by  the  attrition  of  the  river  gravel:  occa- 
sionally, however,  nuggets  of  quite  considerable 
size  are  found.  It  is  very  commonly  associated 
with  gold,  and  usually  with  one  or  more  of  the 
ditferenl  platinum  metals,  iridium,  palladium, 
ruthenium,  rhodium  and  osmium  or  the  alloy 
iridosmium.  It  is  opaque,  with  a  metallic  lus- 
tre; (he  color  and  streak  are  light  steel-gray, 
shading  into  silver-white.  There  is  no  recog- 
nizable cleavage;  the  fracture  is  hackly.  The 
hardness  is  fully  four,  and  the  soecific  irravity 
of  native,  unrefined  platinum  ranges  from  14 
to  19,  this  wide  variation  being  due  to  the  per- 
centage of  iron,  or  of  palladium]  ruthenium  or 
rhodium  that  may  be  present ;  the  spediic 
gravity  of  refined  platinum  is  21.48-21.50.  The 
atomic  weight  is  19521  (0  =  16),  The  co- 
efficient of  refraction  was  deterniined  by  Knndt 
to  be  1.76  for  red,  1.64  for  white  and  1.44  for 
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blue,  and  Donde  fotmd,  hi  reflected  ligbt,  2.06 
for  Na,  2.16  for  red.  The  specific  heat  is 
0.032  + and  the  coefficient  of  linear  expansion 
about  a0000O49.  Platinum  is  usually  unaltered 
before  the  blowpipe,  but  it  ie  readily  fusible  in 
the  oxvfaydroKen  flame  and  in  the  electric  arc, 
the  melting  point  being  about  1779°  Centigrade, 
maldng  it,  after  palladium,  the  most  easily 
fusible  of  the  platinum  metals.  It  is  not  at- 
tacked by  either  boradc  or  phosphoric  acid,  nor 
by  oxygen  even  when  it  is  at  a  red  heat,  and 
but  very  slightly  by  pure  tiydrochloric  add, 
nitric'add  or  sulphuric  add.  It  dissolves  soon, 
however,  if  treated  with  the  mixture  of  nitric 
and  hydrochloric  add,  known  as  "aqua  regia,* 
into  platinum  chloride,  although  an  admixture 
of  iridium  or  even  of  rhodium  renders  it  some- 
what more  reastant.  It  forms  alloys  wi^  jfold 
and  m  number  of  other  metals,  die  resultant 
alloy  being  more  fusible  than  pure  platinum. 
On  the  oliier  hand,  it  zains  greatly  in  hardness 
when  alloyed  with  iridium,  the  product,  called 
platin-iridium,  bdng  applied  to  a  nnrabcr  of 
uses  where  hardness  is  espedally  to  be  desired. 
Chlorine,  bromine  and  iodine  attack  it,  and  a 
mixture  of  bromine  and  hydrochloric  add 
works  as  actively  as  a  dissolvent  as  does  aqua 
regis.  At  a  high  temperature  platinum  com- 
bines directly  with  sulphur,  phosphorus  and 
arsenic.  Easily  fusible  alloys  of  it  may  be 
made  with  potassium  and  somum.  As  there  is 
litde  difference  between  the  spedfic  gravity  of 
gold  and  platinum,  the  miners  are  not  able  to 
separate  the  metals  by  the  simple  method  of 
washing  in  luAitual  use,  and  recourse  is  had  to 
quicksilver,  which  Iw  combining  with  the  gold 
to  the  exdusion  of  the  platinum  renders  it 
possible  to  extract  tlie  latter.  The  method  of 
refining  platinum  used  in  the  Unrted  States 
assay  ofHce  in  New  Vork  is  stated  by  lihe  super- 
intendent, Hon.  Verne  M.  Bovie,  to  be  the  fol- 
lowing: In  the  electrolytic  process  qf  refinine 
gold,  platiniun  remains  in  solution  in  the  gold 
cUoride  electrolyte,  from  which  it  is  precipi- 
tated by  means  of  ammonium  chloride,  llie 
pred[»tate  is  then  well  washed  and  reduced  at 
a  red  beat  to  a  metallic  platinum  sponRe.  This 
naturally  contains  impundes,  and  is,  tnerefore, 
redissolved  in  aqua  re^a,  and  evaporated  al- 
most to  drsniess,  so  as  to  expel  the  nitric  acid, 
sulfuric  £oxJde  being  then  passed  tbrouf^  it 
until  all  the  gold  is  precipitated.  Upon  this  it 
is  oxidated  to  bring  all  the  platinum  into  a 
pladnic  state  and  ^edpitated  with  pure  am- 
monimn  chloride.  The  predpitate  is  now  re- 
duced in  the  usual  way  to  metallic  platinum 
sponge. 

Coloroplatinic  add,  HiPtCL,  is  obtained  by 
dissolving  metallic  pladnum  in  aqua  regia  and 
then  evaporating  the  solution.  If  this  chloro- 
pladnic  add  is  stood  over  caustic  potash  for  a 
time  and  the  residue  is  heated  in  chlorine  gas 
to  a  temperature  of  about  350°  Centigrade,  the 
tetrachloride  of  platinum  (PtQ.)  is  formed. 
one  of  the  most  important  salts  derived  from 
the  metal.  The  addition  of  sodium  or  potas- 
sium to  the  tetrachloride  gives,  respectivdy,  the 
diloroptatinale  of  sodium  or  of  potassium. 
The  salts  of  platinum  are  usefully  applied  as 
chemical  reagents  and  in  photography. 

The  finely  divided  form  of  platinum,  known 
as  'platinum  black,"  was  discovered  by  Liebig. 
It  possesses  the  striking  property  of  wsorlHog 


and  occluding  oxygen  In  great  quantity,  taking 
up  as  much  as  800  times  its  own  bulk  of  the 

gas.  This  quality  is  also  possessed  to  a  marked 
but  somewtet  lesser  degree  by  platinum  spongd 
Melted  platinum,  on  cooling,  emits  the  oxygen 
it  has  tiucen  up  with  an  intermittent  crepitation. 
Ammonium  platinum  cblonde,  when  heated  to 
redness,  becomes  Anelv  divided  A  character- 
istic of  the  so-called  "platinum-sponge,"  which 
also  absorbs  and  condenses  gases,  is  that  when 
brought  into  contact  with  hydrogen  or  coal  gas, 
some  of  the  occluded  gas  will  be  emitted  as  a 
flame.  Many  years  ago  Dobereiner  utilized  this 
properly  for  a  self-lighting  lamp. 

In  the  Bureau  of  Standards  the  purity  of 
platinum  ware  is  now  tested  by  a  simple  ther- 
moelectric method  which  leaves  the  object  that 
has  been  tested  absolutely  unharmed.  As  the 
thermoelectric  motive  force  of  platinum  against 
manjr  of  its  alloys  has  been  almost  exactly  de- 
termined, this  is  used  as  a  test  of  purity.  In 
testing  a  crucible,  for  example,  two  wires  of 
pure  platinum  only  0.1  millimeter  or  0.2  milli- 
meter in  diameter,  are  arc-soldered  to  the  rim 
and  are  connected  with  an  ordinary  pyrometer- 
galvanometer  or  millivoltmeter.  The  junction- 
point  of  one  of  these  wires  with  the  crudble 
IS  heated  by  a  small  oxyhydrogen  flame  or  other 
blast  flame,  while  the  corresponding  junction- 

foint  of  the  other  wire  is  kept  cool  by  an  air 
last.  An  interposed  sheet  of  asbestos  prevents 
radiated  heat  passing  from  the  heated  to  the 
cool  part  of  the  crucible;  the  temperatures  are 
measured  by  a  platinum  thermocouple.  TTie 
significance  of  the  result  is  shown  by  reference 
to  a  chart  giving  the  isothermal  curves  for  the 
iridium  or  rhooium  content  of  platinum. 

While  during  the  Great  War  the  use  of 
platinum  for  catalyzing  processes  in  the  pro- 
duction of  concentrated  sulphuric  add  for  the 
manufacture  of  explosives,  for  dehydrating 
nitric  acid  and  for  aeroplane  and  other  war 
machinery,  has  been  made  especially  prominent, 
the  wide  employment  of  it  in  electric  appliances 
of  various  kinds  is  of  at  least  equal  importance. 
I.arge  amounts  of  it  have  been  used  for  denial 
work,  because  of  its  durability  and  its  resist- 
ance to  the  action  of  adds.    The  latter  r 


torts  etc.  Within  the  past  10  or  15  years  it 
has  been  employed  by  manufacturing  jewelers 
in  many  ways,  for  watch  cases  and  for  others 
of  the  smaller  ornamental  pieces,  and  for 
predous  stone  settings,  more  espedally  for 
diamond  settings.  Because  of  the  imperative 
demand  for  platinum  in  the  great  war  indus- 
tries, the  War  Industries  Board  decreed  that 
after  1  Oct.  1918  the  use  of  this  metal  in 
the  manufacture  of  new  stocks  of  jewelry  or 
for  other  non-essential  purposes  should  be  pro- 
hiUted,  The  same  law  applied  to  iridium, 
palladium,  osmium,  ruthenium,  rhodium  and 
compounds  thereof.  It  was  said  that  the  gov- 
ernment had  a  suflicient  supply  on  hand  aft»r 
commandeering  the  stock  of  unmanufactured 
metal,  and  the  prcJubition,  therefore,  did  not 
extend  to  platinum  jewelry  already  made  up, 
which  could  be  sold  as  heretofore,  that  is.  1^ 
manufacturers  or  dealers  licensed  by  the  War 
Industries  Board.  The  decree  was  the  result 
of  a  special  emergency  act  to  effect  government 
control  over  platinum,  iridium  and  palladium. 
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rssed  by  Congress  6  Oct.  1!M7  and  amended 
luly  19ia  The  situation  at  that  dme,  after 
a  careful  survey,  was  recognized  as  serious. 
Platinum  in  the  United  States  sold  in  1890  at 
$16  per  troy  ounce  and  is  selling  now  at  $105 
per  troy  ounce,  five  times  the  cost  of  gold. 
This  situation  arose  directly  from  the  em- 
bargoes of  1915  put  upon  the  exportation  from 
the  countries  at  war,  England,  France,  Germany 
and  Russia,  and  from  the  practical  cessation  of 
the  Russian  supply,  followed  by  increased  de- 
mands  after  our  entry  into  the  war.  Prior  to 
the  war  Russia  had  furnished  95  per  cent  of 
the  world's  entire  stock.  All  this  has  induced 
an  active  search  for  substitiites  which  might 
prove  more  or  less  satisfactory,  and  alloys  of 
gold  and  palladium,  or  of  gold  and  osmium,  or 
gold  and  nickel,  have  been  used  with  fairly  good 
results  in  many  cases.  The  shortage  has  also 
stimulated  the  search  for  platinum,  not  only 
in  the  metallic  deposits  of  various  parts  of  the 
United  Slates,  but  througbout  the  entire  world, 
and  several  new,  minor  sources  have  come  to 
light.  It  is  possible  that  a  change  in  metallurgi- 
cal methods  may  furnish  a  quantity  of  platinum 
and  palladium  from  certain  Canadian  sources 
that  is  not  now  recovered,  and  that  United  Slates 
and  Colombian  resources  may  be  developed  to 
a  greater  extent.  Of  the  5,000,000  or  more 
ounces  of  platinum  already  in  existence,  it  has 
been  estimated  very  conservatively  that  catalyz- 
ing processes  have  claimed  500,000  ounces. 
denial  uses  1,000,000,  chemical  apparatus  1,000,- 
OOO  ounces,  eleclrical  devices  500,000  ounces  and 
jewelry  500,000.  These  estimates  are  probably 
set  raOier  too  low  in  view  of  the  fact  that  the 
total  production  of  the  metal  has  certainly  been 
as  much  as  5,000,000  ounces:  indeed  some  au~ 
thoriiies  have  placed  the  total  Russian  production 
alone  as  high  as  7,000.000  ounces.  Of  course,  this 
was  crude  platinum  and  would  furnish  only 
about  5,800,000  ounces  of  the  refined  metaL  In 
the  period  from  1900  to  1917  the  imports  of  un- 
manufactured platinum,  and  of  bars  and  ingots, 
into  the  United  States,  have  had  a  total  weight 
of  52,767.2  kilos,  or  1,696,711  troy  ounces  and  a 
total  value  of  $4^981,879.  To  thU  must  be  added 
imports  of  crucibles,  retorts,  etc.,  worth  $2,- 
302Z16,  Kiving  a  total  value  of  platinum  in  all 
forms  of  $51,284,115.  Of  course,  a  ^ood  pro- 
portion of  the  import  was  crude  platinimi. 

For  the  fiscal  year  ending  30  June  1918,  ihe 
imports  of  umnanufactured  platinum,  and  of 
bars  and  ingots,  weighed  1.613.1  kilos,  or  51,862 
troy  ounces,  and  were  worth  $4,572,614'  the  re- 
torts, vases,  etc,  were  valued  at  but  $2,547,  giv- 
ing a  total  of  H^'^V^l  ^°r  aU  platinum  uo- 
poru  to  the  United  Sutes.  Of  Ibis  Colombia 
contributed  $2,241,744  (27,030  troy  ounces), 
just  about  half  the  total  value  and  a  little  more 
than  half  the  weight.  A  sinsle,  spec^  ^p- 
ment  of  21,000  ounces  from  Russia,  acquired 
for  $2,000,000,  accounted  for  most  of  the  re- 
niainder. 

The  value  of  platinum,  ks  measured  by  that 
of  gold,  has  varied  enormously  in  the  course 
of  years.  About  1788  Colombian  platinum  was 
bought  by  the  Spanish  Royal  Uint  at  a  price 
equalling  some  14  cents  an  ounce  troy.  At  die 
time  the  Russian  platinum  coins  were  struck 
(from  1828  to  1845)  the  metal  was  redconed 
to  be  worth  but  $7.1S  an  ounce  troy.    Ftft^  or 


60  years  later  the  price  had  increased  greatly, 
rising  from  about  S2D  an  ounce  in  1906,  to  $4S- 
$46  in  1911-13.  With  the  advent  of  die  great 
war,  the  interruption  of  Russian  production 
and  the  increased  demand  for  special  uses 
caused  the  price  to  mount  rapidly  to  $105  and 
higher.    When,  in  1918,  the  United  States 


for  pure  plat 

The  five  allied  pladnum  metals  of  the 
platinum  group,  making  six  in  all,  palladium, 
osmium,  iridium,  ruthenium  and  rhodiuin,  as 
well  as  the  combination  osmiridium  (iridoe- 
mine),  each  have  their  special  characteristics 
and  usefulness. 

Palladium  was  found  in  1803  Inr  Wollaston 
as  a  constituent  of  crude  plattnum  from  Choco, 
Colombia.  Its  name  was  suggested  by  the  then 
recently  sighted  planetoid  Pallas,  discovered  by 
the  German  astronomer  Gibers  in  1802.  TTie 
melting  point  of  palladium  is  between  1,360* 
and  1,380°  C.  and  its  hardness  is  from  four  to 
five;  the  specific  gravity  is  11,4.  It  is  more 
easily  fusible  than  platinum,  indeed,  it  has  the 
lowest  melting  point  of  any  of  the  platinum 
metals.  It  has  been  much  used  for  alloys  in 
astronomical  instruments  and  also  in  dentistry. 
In  clock-making  it  has  found  employment  for 
Springs  and  movements.  In  1919  it  sold  for 
$135  the  ounce,  troy. 

Osmium  is  one  of  the  heaviest  of  these 
metals,  its  specific  gravity  ranging  from  213  to 
22.48.  It  was  discovered  in  1804  by  Smithson 
Tennant  in  the  residuum  of  South  American 
crude  platinuni,  after  it  had  been  treated  with 
aqua  regia.  The  name  ( from  Gredc  osme, 
*smell*)  was  bestowed  because  of  the  peculiar 
odor  emitted  by  its  volatile  oxide. 

Iridium  was  discovered  b^  Tennant  in  1804 
and  in  the  same  way  as  osmium.  Its  hardness 
it  between  six  and  seven,  that  of  platinum 
being  only  about  four,  and  its  specific  gravity 
of  from  226  to  22.8  makes  i(  the  heaviest  of 
the  pladnum  group.  Its  mddng  point  is  about 
2,20ir  C.  The  name  (from  InsV vras  chosen 
because  of  the  variegated  hues  ot  its  oxide; 

The  combinadon  of  osmium  and  iridium,  to 
which  the  name  osmiridium  or  iridosmine  has 
been  given,  was  first  observed  by  W-ollaston  In 
1805.  Some  mineralogists  have  used  the  desig- 
nations iridosmine  and  osmiridium  as  signifying 
a  lighter'hued  and  a  darker-hued  form  of  the 
alloy,  respectively. 

Rhodium,  discovered  in  1804  by  Wollaston, 
occurs  in  some  platinum  ores.  The  color  is 
a  grayish- white.  Its  fusion  point  is  as  high  as 
1,940"  C.  While  very  hard,  the  specific  gravity 
is  low,  not  exceediuK  12.1.  Rhodium  has  been 
less  used  than  any  otber  of  the  platinum  metals. 

Still  another  metallic  element  found  in  asso- 
ciation with  platinum  bears  the  name  ruthenium. 
It  is  obtainable  from  the  residuum  resulting 
from  the  separation  of  osmium  from  osmiri- 
dium. The  specific  gravity  is  only  12.26. 
Ruthenium  is  practically  unaltackable  by  acids. 
It  was  discovered  by  Claus  in  1845.  The  desig- 
nation, derived  from  Ruthenia,  an  ancient  name 
of  Russia,  had  been  applied  in  1S26  by  Osann 
to  one  of  three  new  metals  he  claimed  to  have 
found  associated  with  platinum,  another  of 
which,  his  plaran,  was  prolrably  the  true  ruthc- 
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ninm;   his   rulbMiiuin   and  *palui"   were  sub- 
sequently shown  by  Claus  to  be  errors.* 

BibliOEnph7'~  'Relaci6n  historica  de! 
Viage  a  la  America  meridional'  (Don  Jorge 
Juan  and  Don  Antonio  de  Ulloa,  2  vols., 
Madrid  1748)  ;  Philosophical  Transactions,  Vol. 
XLVI,  1751,  pp,  584  sqq.,  letters  of  Brownrigg 
and  Watson;  'La  Platine.  Tor  blanc.  oo  le 
huitiinie  mftal'  (Paris  1758);  Howe,  J.  L. 
and  Holtz,  H.  C,  'Bibliography  of  tiie  Plati- 
num Group'  (Smithsonian  Institution,  Miscel. 
Coll.  No.  10B4.  WashinRton  1897;  a  new 
issue,  considerably  augmental,  U,  S.  Geol.  Surv., 
Bulletin  694) ;  Annual  Reports  of  United  Slates 
Geological  Survey,  'Mineral  Resources,'  with 
articles  by  David  T.  Day,  F.  W.  Ho rton  Joseph 
Struthers,  Waldemar  Lmdgren  and  J.  W,  Hill; 
Annual  Reports  in  'Mineral  Industry*  (Vol. 
I,  1892,  to  Vol.  XXVII.  1918,  with  articles  by 
Charles  Bullman,  Henry  Louis,  Joseph  Struth- 
ers, L.  Tovey,  Frederick  W.  Hortoji,  F.  Lyn- 
wood  Garrison  arid  George  F,  Kunz;  Kuni, 
G.  F„  'Platinum  with  Especial  Reference  to 
Latin-America'  (in  Bulletin  of  the  Pan-Ameri- 
can Union,  November- December  I9I7  and 
1919). 

(^RGE  F.  KUNZ. 

PLATNER,  Samuel  Ball,  American  Lat- 
inist :  b.  UnionviUe,  Conn.,  4  Dec.  1863.  In  1883 
he  was  graduated  at  Yale  University,  where  he 
received  the  degrte  of  D.Ph-  in  1885.  In  1885- 
90  he  was  instructor  in  Latin  and  French;  in 
1890-92  assistant  professor  of  Latin,  and  after 
1892  professor  at  Western  Reserve  University. 
In  1897-1911  Dr.  Platner  was  secretary  to  the 
managing  committee  and  in  1899-1900  professor 
in  the  American  School  of  Classical  Studies  in 
Rome.  In  19D(H)1  he  was  president  of  the 
American  Philological  Association.  He  edited 
MuUcr's  'Greek  and  Roman  Versification' 
(1892);  'Selected  Letters  of  the  Younger 
Pliny'  (1894)  and  wrote  'Topography  and 
Monuments  of  Ancient  Rome'  (1W4;  2d  ed., 
1911). 

PLATO  (Gr.  ■nX&Ttuv,  "broad,"  a  sobriquet 
given  by  Ariston,  a  teacher  in  athletics,  and  re- 
ferring probably  to  Plato's  broad  Moulders), 
was  bom  in  Athens  in  the  deme  of  Collytus,  in 
427  B.C.,  of  aristocratic  parentage,  and  died  there 
in  347.  According-  to  an  ancient  tradition  he 
was  born  on  the  7ih  of  Thargelion,  Apollo's 
Day,  which,  in  Olympiad  88.1  (accepting  the 
Metonian  canon),  fell  on  29  May,  Julian  calen- 
dar. His  original  name  was  Aristocles,  the 
name  of  his  grandfather.  His  father's  name 
was  Ariston,  of  the  line  of  Codrus,  last  of  the 
kings  of  Athens,  and  his  mother  was  Pcrictione, 
of  the  line  of  Solon,  greatest  of  the  Athenian 
archons.  In  many  respects  Solon  was  Plato's 
political  exemplar,  for  Solon  was  at  once  philos- 
opher and  statesman.  Plato  distinguished  him- 
self in  his  early  youth  as  an  athlete,  having 
wrestled  in  the  Isthmian  games  at  Corinth,  and 
there  is  a  doubtful  tradition  that  he  was  once 
victor  at  Olympia.  Before  he  was  20  he  had 
written  dramatic  and  lyric  verse  assiduously  and 

*  Hnttta,  '  Huidbudi  drr  MiTWnlogie'  (Lcipcns  10O4, 
D.  141);  CoQHlt  G.  OianD.  '  UnUo^jclkunc  der  luMocbtn 
PlMUI*' (Ann.  to  Phys.  Pogg,  Vol.  VIII,  1826,  p.  SOS), 
■  C.  Cl»u»,  '  Cntetjuehong  &rx  Platinruckstundt*,  r  ' 


with  success.  The  most  important  event  in  lus 
earlier  life  was  his  meeting  with  Socrates  in 
407.  This  event  was  deciave  for  bis  later 
career.  He  had  already  studied  philosophy  un- 
der the  Heraclitean  Cratylus,  but  from  407  to 
the  death  of  Socrates  in  399  he  was  entirely 
absorbed  in  the-  dialectic  of  his  new  master, 
whose  chief  disciple  and  most  complete  inter- 
preter he  became.  Immediately  after  the  death 
of  Socrates  in  prison  (Plato,  owing  to  illness, 
was  not  present),  the  disciple  went  to  Mezara, 
where,  with  fais  friend  Euclid,  he  studied  the 
Eleatic  philosoiAy.  After  a  brief  residence  in 
Megara,  it  is  probable  that  he  returned  to  Ath- 
ens, and  thereafter  made  extensive  journeys  to 
Egypt,  Cyrene  in  Africa,  Italy  and  Sicily.  In 
Cyrene  he  visited  the  mathematician  Theodorus. 
In  Italy  he  was  befriended  by  the  famous  ruler, 
Pythagorean  philosopher  and  military  leader, 
Archytas  of  Tarentum.  In  Sicily  he  formed  an 
intimate  friendship  with  Dion,  brother-in-law  of 
the  elder  Konysius.  Dionysius,  then  ruler  of 
Syracuse,  was  offended  by  Plato's  free  criticism 
of  the  government,  and  turned  him  over  lo  the 
Lacedemonian  Ambassador,  Pollio.  to  be  sold  as 
a  slave.  He  was  brought  to  .*)gina,  where 
Anniceris  (of  the  Cyrenaic  school)  ransomed 
him.  After  his  release  a  plot  of  ground  hard 
by  the  academy  was  bought  for  the  use  o'f 
Plato's  school,  which  then  took  the  name  of  the 
adjoining  gymnasium  (academy).  Plato  estab- 
lished his  academy  in  387  and  presided  over  it 
until  his  death  in  347.  The  foundation  of  the 
academy  thus  dates  from  the  exact  middle  of  his 
life.  Two  later  journeys  were  made  to  Sicily, 
one  in  367,  on  the  accession  of  Dionysius 
the  Younger,  and  one  in  361,  both  for  purpose 
of  pohtical  experiment,  but  without  success. 
Indeed,  on  the  last  visit  his  life  was  put  in 
jeopardy  by  the  distrust  of  Dionysius.  There- 
after he  made  no  further  attempts  in  practical 
statescrafl,  but  carried  forward  continuously  bis 
scientiGc  and  literary  work  at  the  academy, 
where,  in  his  early  teaching,  be  employed  a  dia- 
logic method  (after  the  manner  of  his  master, 
Socrates),  and  later  ihe  more  dogmatic  lecture. 
He  died  in  347  (according  to  tradition  on  his 
birthday,  having  thus  completed  exactly  four 
score  years),  as  Cicero  says,  scrihera,  *pen 
in  hand*  <J3e  Seneclule,  v.  13).  His  tomb  near 
the  academy,  in  the  Ceramicus,  was  stiirto'be 
seen  at  the  beginning  of  the  Christian  era. 

Writing! —  No  work  of  Plato  known  to  aiv- 
tiquity   has   been   lost.      On    the   contrary, 


(that, of  Thrasyllus  m  nine  tetralogies,  accepted 
entire  by  Grote)  contains  36  works  (counting 
the  letters  as  one),  divided  into  56  books.  The 
works  are  written  almost  entirely  (excepting 
the  'Apology')  in  dialogue,  a  form  which  grew 
out  of  the  Socratic  conversations,  which  Uiese 
writings  purport  to  reproduce.  "They  arc  not 
systematic  treatises,  but  rather  essays,  the  earher 
of  which  are  more  peirastic  and  the  later  more 
dogmatic  (ct.  Pater's  'Plato  and  Platonism,' 
pp.  157-159).  Their  chronology  represents  the 
gradual  philosophical  evolution  of  Plato's  own 
mind,  and  not  any  preconceived  pedagogical 
plan.  Regarding  the  determination  of  the  se- 
quence or  dates  of  the  dialogues,  no  consensus 
of  opinion  among  Platonic  scbuars  has  been 
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reached  The  most  important  diati^cues  are  the 
'SymposinRi >  (on  Love),  the  'Phsdo'  (on  the 
Immaiialitv  of  the  Soul),  the  'Republic'  (on 
the  Ideal  State),  the  'TheKtetus'  (on  the  Na- 
ture of  Knowledge),  and  the  'Timseus'  (on  the 
Nature  of  the  Physical  World).  Three  periods 
of  composition  may  be  differentiated,  namely  i 

(I)  A  Socratic  or  Ethical  period,  in  which  the 
and- sophistic  dialogues  were  written.  This 
period  may  be  r^rarded  as  extending  from  398 
to  387,  that  is,  from  the  beginning  of  Plato's 
philosophical  writing  to  the  opening  of  the 
academy;  (2)  a  Metaphysical  and  Constructive 
period,  in  which  Plato  builds  the  Socratic  con- 
cept into  its  metaphysical  form,  develops  the 
theory  of  ideas,  invents  his  great  mvths,  con- 
structs (be  ideal  state,  and  reaches  tLe  climax 
of  his  intellectual  and  literary  genius  —  a  period 
extending  from  387  to  360;  (3)  a  third  period, 
marked  ^  increasing  mysticism  and  decreasing 
literary  and  philosophic  power,  a  growing  as- 
cendency of  Pytbagoreanism  and  mathematical 
symbolism,  a  less  darii%  dvic  ideal,  a  more 
dogmatic  and  less  versatile  manner  of  utterance 
and  a  greater  emergence  of  religious  interest — 
a  period  extending  from  the  last  Sicilian  jour- 
ney, or  about  360,  to  his  death  in  347.  See 
Plato's  Repubuc;  Svufosiuu;  Flatohism. 

I.  The  Socratic  and  Anti-Sopkislie  Group, 
398-387:  (1)  'Apology':  (2)  'Euthyrfiro*; 
(3)  "Crito';  (4)  'Lysis';  (S)  <Channides»; 
(6)  'Hippias  IP;  (7)  'Uches' ;  (8)  'Pro- 
tagoras' ;    (9)     'Meno'  ;    (10)     'Eothydemus' : 

(II)  'Gorgus';  (12)  'Republic,*  Books  I  and 
II ;  or,  in  the  pagination  of  Slephanua,  from 
327  to  368  A. 

IL  The  MelafihyHcal  anil  Conslmctive 
Group,  387-J60:  (13)  'Cratylus:  (14)  'Sym- 
posium*; (IS)  'Ph«do';  (16i  'RepubUc* 
Book  II,  368  A  to  Book  V  (inclusive),  and 
Books  VIII-X;  (17)  'Phiedrus';  (18)  'The- 
8etelus>:  (l"!)  'Parmenides* ;  (20)  'Republic,' 
Books  Vl-VtI.  and  reconstruction  and  unifica- 
tion of  the  entire  work,  Books  I-X ;  (21) 
'Sophist';  (22)  'Politicus^;  (23)  'Philebus.' 

ni.  The  Phyiico-mathemalkal  and  Politico- 
religious  Group,  360-347:  (24)  'Timaius';  (25) 
'Cntias';   (26)   'Laws.' 

The  following  are  spurious:  'Akibiades  I 
and  II,'  'Hipparchus,'  'Qitophon,'  'TTieages,' 
'Minos,*  'Epinomis,'  'Axiochus.'  'Letters,' 
'Hippias  I,'  'Amafores,*  'Definitiones,'  'Ion,' 
'Demodocus,'  'Eryxias,'  'De  Justo,*  'De  Vir- 
tute,'  'TimtMis  Locrus,'  'Menexemis.* 

Bibliography.^  Editions. — Aldus  Manutius, 
first  printed  emtion  in  Greek,  folio  (Venice 
1513) ;  Stephanus  (with  Latin  translation.  3 
vols..  Paris  157S;  the  paeination  of  this  edition 
is  the  basis  of  all  modem  references  to  the 
Platonic  writings)  ;  Bekker  (10  vols.,  Berlin 
1816-^3)  ;  Stallbaum  (10  vols.,  Leipzig  1821  ff.)  ; 


(Teubner  edition.  6  vols.,  new  ed..  Lei  prig 
1873  fr.);  Schanz  (Tauchnitz  edition,  incom- 
plete, Leipzig  I87S  ff.) ;  Burnet  (Oxford  edi- 
tion, incomplete,  but  most  convenient,  best 
printed  and  latest  criticism,  Oxford  1899  fl.). 

Translations.—  Schleiermacher  (with  intro- 
ductions, 3d  ed.,  Berlin  1855-62)  ;  Cousin  (13 
vols.,  Paris  1825-40,  2d  ed..  Vol.  I,  by  Bar- 
th*lemy,  Salnt-Hilaire,  ib.  1892) ;  Jowett  (3rd 
Cd.,  5   vols..  New   York  and   London   1892)  ; 


Fowler  in  'Loeb  Classical  library'  (New  York 
1913  ff). 

Biography.— Zeller,  'Plato  and  the  Older 
Academy*  (2d  ed.,  London  1888) ;  Grote. 
'Plato  and  the  Other  Companions  of  Socrates' 
(2d  ed.,  3  vols.,  London  188S)  ;  Chaignet.  'La 
vie  et  les  tcrits  de  Platon'  (Paris  1871)  ;  Pater, 
"Plato  and  Platonism'  (New  York  and  London 
1893)  ;  Van  Oordt,  'Plato  and  His  Times*  (Ox- 
ford 1895) ;  Ritchie  'Plato'  (New  York 
1900)  J  Steinhart,  'Platen's  Leben'  (Leipzig 
1873) ;  Taylor,  A.  E.,  'Plato*  (Oxford  190B) ; 
Adam,  J.,  'Religious  Teachers  of  Greece*  (2d 
ed,  Edinburgh  1909);  Ritier,  C,  'Platon:  sein 
Leben,  seine  Sdiriften  sane  Lehre'  (Munich 
1910) ;  C^irist-Schmidt.  'Geschichte  der  griech- 
ischem  Litferatur*    (Munich  1908-  ). 

Wiluau  a.  HAMitoNi\ 
Sage  Projeasitr  of  Ancient  Philosophy,  Cornell 
University. 
PLATOFF,  pIS'tdf,  or  PLATOW,  Matvei 


Russia,  17  Aug.  1751;  d.  Tcherkask,  Rus^a, 
February  1818.  He  entered  young  into  the 
military  service,  was  employed  against  the 
Turks  in  Moldavia,  and  was  made  a  general  of 
cavalry.  When  the  French  invaded  Rnssia  in 
1812  PlatolT  was  SKain  called  into  serv'ice,  and 
though  defeated  at  Grodno  and  obliged  to  retire 
into  the  interior,  returned  during  die  retreat 
of  the  enemy  from  Moscow,  and  with  20  regi- 
ments of  Cossacks  harassed  them  in  their  flight, 
and  contributed  greatly  to  the  advantages  gained 
over  them.  In  1813  he  defeated  Lefebvre  at 
Altenburg,  and  after  the  defeat  of  the  Froich 
at  Leipiig  entered  France,  and  was  at  Paris 
with  the  Emperor  Alexander,  whom  he  accom- 
panied to  England  At  London  he  was  the  ob- 
ject of  popular  admiration,  and  a  magnilicent 
sabre  was  presented  to  him.  In  1815  he  cwn- 
manded  the  Cossacks  destined  for  the  second 
invasion  of  France,  and  again  made  his  ap- 
pearance at  Paris.  After  the  restoration  of 
peace  be  retired  to  Tcherkask. 

PLATONIC  YBAR,  the  name  given  the 
period  of  time  which  the  equinoxes  take  to 
finish  thdr  revolution,  at  the  end  of  which  the 
stars  and  constellations  have  the   same  place 


25,816  common  years  to  complete  it; 
Ricciolus  computes  it  at  25,920;  and  Cassini  at 
24,800;  at  the  end  of  which  time  some  imagined 
that  there  would  be  a  total  and  natural  renova- 
tion of  the  whole  c 


PLATONISM,   the  system 
taught   by   Plato.     The 


>f   philosophy 
,  r   division   of 

phirosophy  into  Dialectic  (Metaphysics),  Phys- 
ics and  Ethics  is  not  explicitly  made  by  Plato, 
although  these  several  disciplines  are  discussed 
in  the  various  dialogues  and  the  classification 
is  imphdtly  made. 

Platonic  Hetaphjrsics. —  The  fundamental 
discipline  in  the  Platonic  philosophy  is  the  Meta- 
physics, and  the  central  doctnne  in  this  dis- 
cipline is  the  doctrine  of  ideas.  The  basic  ele- 
ments of  the  doctrine  are  derived  from  preced- 
ing philosophies,  although  they  are  here  recon- 
structed with  creative  genius  into  a  new  system. 
The  Platonic  ontology  is  an  attempt  to  mediate 
t*etween  the  metaphysical  antithesis  of  Heracli- 
teanism  (the  philosophy  of  becoming  or  "flux,* 
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into  High  German  was  made;  but  Luther's 
Bible  having;  been  composed  in  Hif^  Gennau 
and  circulated  as  no  book  ever  before  —  one 
bookseller  in  Wittenberg  sold  in  40  ^ears 
100,000  copies,  and  before  1S59  it  wa>  reprmted 
in  38  editions  —  the  High  Gennaa  dialect  was 
recognized  tbenceforth  as  the  superior  literary 
medium.  The  Plactdeuiscfa  acooTdinfd);  went 
into  decline,  the  issues  from  tlie  press  in  dMit 
dialect  growing  gradtnlly  fewer  till,  in  the  end 
of  lite  17lli  centuty,  its  literary  use  bad  prac- 
tically ceased.  Bnt  in  recent  times  there  has 
been  a  revival  of  Plattdeutsch  literature,  and 
the  several  Low  German  dialects  have  received 
a  eooi  deal  of  attention  from  linguistic 
scholars.  The  oldeEt  extant  literary  monument 
of  ihe  Low  German  lanKua^e  is  the  'Heliand^ 
(healer  or  savior),  a  history  of  the  life  of 
Christ  composed  in  alliterative  verse;  it  was 
wiitten  about  the  year  830  by  a  Saxxm  cleric  or 

PLATTE,  ;)ISt,  a  river  wUch  rises  In  Che 
Rocky  Mountains,  formed  by  the  juretton  of 
two  streams  called  Ae  North  and  South  Forks 
of  the  Platte.  The  total  drainage  area  is  over 
100,000  square  miles.  The  North  Platte  is 
formed  by  the  union  of  several  streams  in  the 
North  Park,  Colorado,  and  the  Sotrth  Platte 
takes  its  rise  in  the  South  Park.  They  flow 
cast  and  unite  in  Lincoln  County,  Neb.,  about 
W  miles  from  tfieir  sonr^e,  while  the  united 
stream,  also  fkrwinc  mostly  east,  crosses  Ne- 
bradca  and  enters  tne  Missouri  on  the  border 
of  Iowa,  15  miles  below  Omaha,  after  a  course 
of  about  1,600  miles.  The  prindpa]  affluents 
are  Ac  Elkhom  and  the  Loup  Fork.  The  river 
is  from  one  to  three  miles  broad,  but  is  so 
shallow  that  It  is  not  navigable.  The  South 
Platt«  in  its  upper  course  is  extensively  used 
for  irrigation  and  as  a  source  of  water  power. 

_  PLATTE  COUNTRY.  THE,  in  American 

history,  a  name  applied  prior  to  1854  given  to 
the  territory  stretching  west  from  Missouri  to 
the   Rocky   Mountains,   and  which   now   com- 

E rises  the  States  of  Kansas  and  Ndiraska.  A 
ill  was  introduced  into  Congress  in  1854  by 
Douglas  of  Illinois  for  the  organization  of  the 
terntory,  the  slavery  question  to  be  determined 
"ly  the  inhabitants,  in  "  ■  ■  •  ■  -  - 
iis^ouri  Compromise. 

PLATTEHSSE,  pl&f tCn-zL    See  Balatok. 

PIjATTSS,  plat'ler,  Tbotnaa,  Swiss  scholar 
and  humanist  educator:  b,  Grenchen,  near  Visp, 
in  1499;  d.  Bale,  1582.  In  his  boyhood  he  was  a 
goat'herder  in  the  mountains,  but  later  hit 
mother  sent  him  to  the  local  priest  for  instruc- 
tion. He  soon  outgrew  the  narrow  limits  of 
the  education  abta'uiabte  from  this  source  and 
became  a  wandering  scholar.  In  company  with 
a  cousin  he  wandered  throughout  Germany, 
leading  the  wretched  life  of  bacchants,  but  ^s 
became  distasteful  and  he  SM>arated  tram  his 
companion  and  entered  the  school  at  SchlestadI 
tinder  Jean  Sapidus  to  study  Latin.  Some  time 
.  later  he  went  to  Zuriti  to  study  under  My- 
'.  eonius,  and  while  there  learned  the  trade  of 
'.  rope-makinE.  which  enabled  him  to  continue  his 
studies  of  Greek  and  Hebrew.  In  1541  he  be- 
came professor  of  Gredc  in  the  gymnasium  at 


Bale  and  continued  in  that  capacity  until  157B. 
Platter's  most  important  work  was  his  auto- 
bio^apfay,  written  at  die  request  of  his  son 
Fehx  (1536-1614).  The  document  gives  an  in- 
teresting history  of  education  in  the  16th  cen- 
tury and  riMws  the  life  of  the  students  and 
scholars  of  that  time,  besides  telling  of  his 
own  travels.  It  was  published  in  (be  original 
in  1840  and  later  the  biographies  of  the  father 
and  son  -were  edited  together  by  Heman 
(Giitersloh  1882). 

PLATTEVILLE,  pUt'vil.  Wis^  city  in 
Grant  County,  on  the  Chicago  and  Northern 
and  the  Chicago,  Mihvaukee  and  Saint  Paul 
railroads,  near  the  southwest  comer  of  the 
State  ana  about  20  miles  northeast  of  Dubuque, 
Iowa.  It  was  settled  in  1827.  It  is  in  a  fertile 
agricultural  region,  and  in  the  vicinity  are  lead 
and  dnc  mines.  The  dhief  manufacturing 
establishments  are  a  brewery,  creamery,  wagon 
factory,  cigar  factory  and  machine  shoo.  It  is 
the  seat,  of  a  State  normal  school.  The  dty 
owns  and  operates  the  waterworks.    Pop.  4.452. 

PLATTNER,  plft'nir,  Karl  Fiicdrich,  (Ger- 
man chemist  and  metallurgist:  b.  Kleinwalters- 
dorf ,  near  Freiberg,  Saxcmy,  2  Jan.  1800 ;  d.  Frei- 
berg, 22  Jan.  1858.  Very  little  is  known  of  his 
early  life  until  1842,  whu  he  became  professor 
of  metallur^n' at  Freiberg,  a  post  be  held  there 
until  1857.  During  this  time  he  experimented 
with  marked  success,  but  he  became  noted 
mostly  thronsh  his  application  of  the  bkrw-pipe 
to  the  quantitattve  assay  of  metals.  He  p\it- 
lished  ^Prt4irininat  mit  dem  Lddir(Ar>  <1S3S), 
etc. 

PLATTSBURG,  pIStsT>*rg,  N.  Y.,  village, 
port  of  entry,  county-seat  of  Qinion  County, 
on  Lake  Champtain,  at  the  mouth  of  the  Sara* 
nac  River  and  on  tbe  Delaware  and  Hudson 
and  the  Chateaugay  railroads.  It  has  steamer 
connection  with  Burlington,  VL,  and  all  the 
lake  ports.  It  is  abont  160  miles  north  of 
AHany.  It  was  settled  in  1784  by  a  coloiiy 
from  Loi^  Island  and  Pougfakeepsie  in 
charge  of  Zephaniah  Piatt,  in  whose  honor  the 
idace  was  named.  It  was  incorporated  as  a 
town  Ae  next  year.  It  was  the  scene  or  near 
the  scene  of  some  of  the  important  engage- 
ments of  ifae  Revolutionary  War  and  the  War 
of  1812.  The  first  naval  battle  between  Amer- 
ican and  British  forces  todc  place  11  Oct.  1776^ 
oS  Valcaur  Island,  a  short  distance  from 
Plattsfaut^.  Benedict  Arnold  was  in  command 
of  the  American  forces  and  Sir  Guy  Carletoo 
of  the  British.  This  battle  was  won  by.  the 
British.  Flattsburg  was  headquarters  for  the 
American  forces  on  die  northeastern  frontier 
in  the  War  of  1812,  On  11  SepL  1814  another 
«iwagement  took  place  on  Ciunberland  Bay,  an 
inlet  of  L^e  Qiampl^n  (q.v.),  while  at  the 
same  time  the  British  made  a  land  attack. 
Commodore  MacDonousJi  (q.v.),comtnander  of 
tile  American  forces,  won  tjie  naval  victory  and 
General  Macomb  was  equally  successful  in  de- 
feating' the  British  forces  on  land.  The  steady 
growth  of  the  village  was  checked  by  fire  on 
two  occasions,  in  1849  and  1867,  when  many  of 
the  business  hous«  were  destroyed. 

Adjoining  the  village  on  the  south  is  a 
United  States  miKtary  reservation  of  679  acres. 
In  1838  a  United  States  military  post  was  est^ 
lished  here,  and  barracks  erected  suffident  to 
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accommodate  a  regiment  of  infantry.  South  of 
die  "Ptattsbure  Barracks"  and  on  Lake  Cham- 
plain  is  Cliff  Haven,  die  iiome  of  the  Catholic 
Summer  School  of  America  (q.v.).  Flattsburg 
and  the  region  around  arc  favorite  summer  re- 
sorts, and  an  important  military  training  camp 
is  located  there.  The  lake  on  the  east  and  the 
Adirondaclcs  on  the  west  furnish  a  variety  of 
beautiful  scenery  and  greatly  modify  the  tem- 
perature during  the  summer  mon&s.  It  is  the 
commercial  ana  industrial  centre  for  nearly  all 
of  Clinton  County.  The  chief  industries  are 
Itirnber  mi  lis,  sewing-machine  wo  As,  type- 
writers, motors  and  automobiles,  foundries,  ma- 
chine shops,  flour  mills,  woolen  goods  factory 
and  wood-pulp  mills.  It  has  the  Vilas  Home 
for  Aged  Women,  a  government  bnilding, 
courthouse,  several  fine  church  and  school 
buildings.  It  is  the  seat  of  the  Plattsburg  State 
Normal  and  Trainina  School  and  of  lyVouviHe 
Academy.  It  was  a  high  school,  public  elemen- 
tary schools,  a  village  public  libraiy  and  four 
other  libraries.    Pop.  10,134. 


PLATTSBURG  BAItRACKS,  a  military 
post  established  by  the  United  States  in  1838 
on  the  west  shore  of  Lake  Champlain  just  south 
of  the  city  of  Plattsburir,  N.  Y.,  on  the  Dela- 
ware and  Hudson  Railroad.  It  has  the  ttsual 
equipment  of  a  military  post,  but  the  surround- 
ing site  has  been  frequently  used  as  a  practice 
camp,  especially  in  1916  during  the  *prepared- 
oess*  agitation.  BusineBS  men  and  college  men 
were  there  trained  to  become  officers  under 
competent  instructors  furnished  by  the  War 
Department. 

PLATTSHOUTH,  Neb.,  dty,  county-seat 
«f  Cass  County,  on  the  Missouri  River,  at  the 
mouth  of  the  Flatte  River  and  on  the  Chicago, 
Burlington  and  Quincy  and  the  Missouri  Pacific 
railroads,  21  miles  south  ol  Omaha.  It  is  in  a 
productive  agricultural  section  and  lias  conwd- 
erable  maauiacturing  interests.  The  chief  in- 
dustrial est^li^ments  are  the  ChicaKO,  Burling- 
ton and  Quincy  Railroad  shops,  clay  product 
works,  cigar  factories  and  machine  diops.  The 
export  trade  is  chieftv  in  j^^n,  vet^etables  and 
live-stock.  The  public  school  system  is  excel- 
lent, consisting  of  a  hif^  school  which  cost 
125,000,  supplemented  by  eigfit  graded  public 
schools;  there  are  11  diurch  edifices;  a  court- 
house erected  at  a  cost  of  $80,000,  and  a  large 
opera-fiouse  There  are  three  hamcs  —  one  na- 
tional and  two  Slate  —  with  a  confined  capita 
of  $150,000.  The  City  is  lighted  by  gas  and 
electric  U^t;  has  improved  waterworics  and  a 
sewerage  system.  There  is  a  daily  and  a  semi- 
weekly  newspaper.  The  sovemment  is  vested 
in  a  mayor,  who  holds  office  t«ra  years,  and  A 
council.    Pop.  4,287. 

PLATYHELMINTHES.  a  phylum  of 
the  Metazoa,  commonly  known  as  the  fiat- 
worms,  characterized  by  a  bilaterally  symmetri- 
cal body,  somewhat  flattened  dorsoventrally  and 
usually  elongated.  The  primary  body  cavity  is 
filled  with  parenchymatous  tissue,  giving  char- 
acteristic £rmness  to  the  body.  The  alimentary 
system  is  sacculaie  and  provided  with  but  a 
single  opening,  and  the  excretory  organs-  are 
of   the  simple  protonephridial   type.     On  the 


other  hand  the  reproductive  organs  arc  unusually 
tomplex^  and  in  all  save  a  few  spedcs  ber> 


maphroditic    The  phylum  is  well  d^ned,  o 
taining  three  great  classes,  the  TurbeUaria  or 
free-living  flatwonns,  the  Trematoda  or  flukes, 


and  the  Cestoda  or  tapewonns.  Of  the  few  ^r^ 
rant  or  little  knowu  groins  formerly  associated 
with  this  phylum  only  the  Ncmertinea  are  still 
placed  here;  they  are  given  independent  rank, 
and  usually  treated  as  an  appendix  tho^h  often 
omitted  entirdy  from  the  phjdum.  The  body 
is  covered  in  the  Turijellaria  by  a  ^mple 
ciliated  epitfaeliiun,  and  in  the  Trematoda  and 
Cestoda  by  a  so-called  cuticula  which  has  not 
been  dearly  interpreted  as  yet  since  the 
epithelial  cells  are  apparently  wanting  thou(^ 
glandular  cells  sunk  deep  in  the  parenchyma 
are  often  interpreted  as  ej>ilfaelial  in  orif^n. 
Directly  beneath  the  QHthehnm  or  die  cuticula 
one  finds  a  well  developed  dermo-muscular  sac 
in  which  longitudinal  and  transverse  layers  are 
always  seen  and  often  a  third  layer  made  up  of 
oblique  bundles.  Dorsoventral  musdes  extend 
throu^  the  parenchyma  from  surface  to  sur- 
face and  special  muscles  are  also  foimd  In  con- 
nection wi£h  organs  like  the  suckers,  spines,  etc 
There  is  no  skeleton  and  the  only  hard  parts 
present  are  hooks  and  spines  that  develop  on 
the  surface  of  the  bo<^  or  of  some  invagina- 
ticm  of  the  external  layer. 

Special  drculatory  and  respiratory  organs 
are  entirely  laddtjg,  but  the  excretory  system  is 
.well  devdoped.  It  consists  of  so-called  'flame 
cells*.  i,e.,  ciliated  cells,  that  dose  the  itmer 
ends  of  minute  ti^ules ;  these  form  a  branch- 
ing system  that  leads  to  one,  two,  or  more 
external  pores.  Just  within  Ae  pore  one  finds 
often  a  storage  bladder  formed  by  an  ex- 
pansion of  the  tubul&  Asexual  reproduction 
by  division  is  common  in  the  Turbdlaria  and 


neariy  all  Platyhdmindies  are  hermaphroditic  a 
single  germ  gland  produces  only  one  kind  of  sex 
cells  and  the  complex  reproductive  system, 
which  forms  the  conspicuous  part  of  the  body 
in  the  sexually  mature  individual,  comprises  a 
complete  set  of  male  and  of  female  orftans. 
Development  is  simple  in  the  free  living 
Turbdlaria  and  often  very  greatly  involved  in 
the  parasitic  Trematoda  and  Cestoda  where 
alternation  of  hosts  is  the  rule  and  even  three 
or  four  hosts  participate  in  the  lite  history  of 
a  given  spedes.  Many  efforts  hiive  Ibecn  made 
to  trace  relationship  between  the  Plat^elmin- 
thes  and  the  Odenterata  on  the  one  hand  and 
Ae  higher  worms  or  simplest  mollusks  on  the 
other,  \^%ilc  one  recognises  in  general  the 
intermediate  character  of  the  flatworms,  it  has 
not  yet  been  feasible  to  trace  more  definite 
connections  in  either  direction.  The  process 
of  dhange  within  the  phylum  is  distinctly 
traceable  from  the  free  living  Tuilidlaria  with 
dliated  epithelium  and  special  sense  organs  that 
show  adaption  to  independent  existence  through 
the  ectoparasitic  and  etidoparasitic  Trema- 
toda to  the  Cestoda.  In  die  latter  die  con- 
sistent eiidoparasitic  habit  is  correlated  with 
entire  disappearance  of  the  alitnentary  canal  as 
well  as  with  the  loss  of  ciliary  locomotor 
aiqiaratus  and  special  sense  ori^ns.  Consult 
Lankester,  'Zoology'  (London  1901)  and  Her- 


-yGooglc 


)«jk'ri^ui--'PLA¥ 


tBr^-tCtftfeJejr,  tSThhtet  61  ZooIort*"  (New 
York  1912). 

PLATYPUS,  a  getiM  of  monotrenws, 
called  omithorynctu,  peculiar  to  New  Holland, 
seetning'lj  a  link  between  the  aquatic  bird  and 
the  mammalia.  It  is  about  12  indies  in  length, 
covered  with  a  thick,  soft  fur,  dark  brown 
above,  and  widtish  beneath,  l^e  muizle  is 
ehmgatcd,  enlarged,  flattened;  tlie  teeth  are 
dtuate  in  the  back  part  of  the  motith,  two  on 
each  side;  the  feet  are  webbed,  and  the  Mnd 
leg[>  are  armed  with  spurs  which  secrete  a 
poisonous  fluid;  the  tail  is  flat  and  obtuse; 
there  b  no  extemat  ear  and  the  eyes  are  very 
small  The  echidna  or  spinous  ant-eater  is  a 
gemis  reseoiMinK  the  platypus,  but  not 
amphibious.    See  DucKfiiu. 

PLAUBN,  plou'*n,  Saxony,  town  sitnated 
on  the  While  Elstcr,  20  miles  south  by  west  of 
Zurickau.  It  contains  an  old  castle.  Radians, 
theatre,  gymnasinni^  Realschule,  teachers'  train- 
ing school,  etc.  It  IS  one  of  the  most  important 
cotton-manufacturing  centres  of  the  conntry, 
turning  out  great  quantities  of  cambric,  lace, 
muslin,  batiste,  embroidered  goods,  etc  Other 
industries  produce  pianos,  paper,  safes,  machin- 
ery, etc.    Pop.  121,272. 

PLAUTUS,  the  third  of  the  Roman  drania- 
tists  in  chronological  order  and  the  first  in  lit- 
erary and  linguistic  importance.  His  full  name 
was  Titus  Maccius  Flautus;  it  was  formerly 
supposed  to  be  M.  Accius  Plautus  and  is  so  given 
in  editions  before  1850.  He  was  bom  in  Sar- 
sina,  a  small  Umbrian  town,  about  2S4  B.C.,  prob- 
ably of  free  parents  but  in  humble  statioiL  Of 
the  events  of  his  life  only  three  are  known 
definitely;  the  'Stichus*  was  written  by  him 
for  the  plebian  games  in  200  b.c  ;  the  'Pseu- 
dolus*  was  given  at  the  dedication  of  the  temple 
of  the  Magna  Mater  in  191;  he  died  in  184. 
There  is  a  brief  notice  of  his  literary  activity 
in  Gellius,  iii,  3,  14,  in  which  it  is  sUted  that 
after  cotmng  to  Rome  he  was  engaged  in  some 
work  connected  with  the  stage,  that  he  used  the 
money  thus  earned  in  trading^  oy  sea  and  having 
lost  it,  he  relumed  to  Rome  in  such  straits  that 
he  was  obliged  to  support  himself  by  grinding 
at  a  mill;  that  while  so  occupied  he  wrote  three 
plays  and  began  bis  career  as  a  dramatist.  This 
acconnt  is  said  to  be  taken  from  Varro,  but  it 
contains  some  evident  inconsistencies,  and  it  is 
not  improbable  that  it  is  a  grammarian's  con- 
struction, based  upon  supposed  personal  refer- 
ences in  the  plays  and  put  together  after  the 
analogy  of  the  hteratr  Lives  written  by  Greek 
grammarians.  The  uncertainties  which  attend 
the  attempt  to  reconstruct  the  earlier  Roman 
history  are  especially  great  in  matters  of  lit- 
erary history,  which  were  not  of  sufficient  im- 
portance to  De  officially  recorded. 

Of  the  writings  of  Plautus,  20  plays  have 
come  down  to  us.  with  considerable  fragments 
of  a  21st.  But  it  is  probable  that  these  consti- 
tute only  a  part  of  his  work.  During  the  cen- 
tury of  dramatic  activity  in  Rome  (c.  250-150 
B.C),  there  was  no  established  theatre  in  the 
dty,  nor  were  there  frequent  presentations  of 
plays.  The  genuine  plays  of  Platus  became 
confused  wim  others  which  passed  under  his 
name,  so  that  later  traditions  varied,  some  a^* 
signing  to  him  as  many  as  130  plays,  others  as 
few  as  21.  There  was  during  his  hfetime  no 
reading  pubUc,  but  in  the  half-century  after  150 
TO-  21— I « 


the  plays  came  ittto  drculatiaiit  for  rewUng  and 
eScTts  were  made  by  critics  to  distingnidi  the 
genuine  from  the  spurious.  This  culminated 
til  the  fixing  by  Varro  of  a  cai>on  of  21  plajrs 
which  were  regarded  by  all  critics  as  Flautinei 
and  which  kre  beyond  reasooable  doubt  the 
pbys  that  we  now  posseas.  Of  the  20,  the  best 
known  are  'The  Captivi,^  'Trintunmua,'  'Meik- 
acduni'  and  'Aniularia,'  partly  because  they 
are  most  suitable  for  chass-room  reading;  the 
'Bacdudcs,'  'Psettdolus,>  'Rndtns'  and  ^KGles 
Gl>irio6us>  arc  superior  to  diem  in  style  and 
humor.  About  half  the  plays  are  corrupt  in 
text,  or  fragmentary  or  of  inferior  merit. 

The  comedies  of  Flautus  are  based  upon 
Greek  plays  of  the  New  Comedy  (c  321-250 
K.c),  and  in  a  few  cases  Greek  poets  —  Meuan- 
der.  Philffiion,  Diphilus — are  named.  His 
plays  dierefore  illustrate  that  fusion  of  Grctk 
lorm  with  Roman  spirit  which  is  generally  diar- 
acteristic  of  Latin  literature.  The  plots,  with 
their  fundamental  dement  of  trickery,  are 
wholly  Greek,  as  are  the  characters  and  situa- 
tions, at  least  in  outline,  and  the  subject-matter 
of  the  plays  is  the  social  and  family  hfe  of  a 
Greek  city.  Flautus  was  himself  a  man  of 
Italian  temperament;  he  was  able  to  make  the 
Greek  plots  and  characters  the  vehicle  for  the 
expression  of  a  genuine  and  original  humor,  to 
fill  in  the  Greek  outlines  with  the  rich  Italian 
coloring.  In  some  plays,  for  example,  in  the 
'CapLi\i,>  the  fusion  is  not  complete  and  a  cer- 
tain degree  of  incongruity  may  be  detected;  in 
others,  as  in  the  'Bacchides,*  the  hearty  and 
almost  riotous  humor  blends  the  two  elements 
into  a  harmonious  whole.  That  he  truly  ex- 
preEsed  the  spirit  of  his  race  is  evident  from 
his  popularity  during  his  lifetime  and  frtxn  the 
long-continued  presentation  of  his  plays  upon 
the  Roman  stage.  His  comedy  has  not  been 
without  influence  also  upon  modern  literature; 
Moliire  founded  his  'L'Avare'  upon  the  'Aulu- 
laria,'  and  Shakespeare's  'Comedy  of  Errors' 
is  an  adaption  of  the  '^Menaechmi.* 

Bibliography.—-  The  best  complete  edition 
is  (he  TeuDner  text  by  Goeti  and  Schoell,  a  con- 
densation of  the  great  critical  edition  begun  by 
RitscJicl  in  1848  and  completed  by  his  three 
pupils,  Goetz,  Schoell  and  Loewe^  in  1894. 
There  are  good  commentaries  on  single  plays 
by  Brix  and  Lorenz,  and  in  English  by  Tyrell 
and  Sonnenschein.  In  Sellar's  'Roman  Poets 
of  the  Republic*  may  be  found  an  excellent 
essay  upon  the  literary  qualities  of  Flautus.  No 
complete  English  translation  has  appeared  ^ce 
Thornton's  (2d  eA,  5  vols.,  1769). 

Edward  Paruelee  Uorus, 
Profetior  of  Latin  Langtmge  and  Literalurt, 
rale  University. 

PI<AY.  Various  jphenomena  connected  widi 
the  play  of  man  and  of  animals  have  recently 
attracted  the  attention  of  both  biologists  and 
psychologists.  These  two  lines  of  inquiry  may 
be  summed  up  in  the  two  questions:  (1)  What 
is  the  function  of  play  in  the  life  of  die  or- 
ganism ?  and  (2)  what  are  the  essential  p^cho- 
logical  characteristics  of  play  as  distingmshed 
from  those  of  ordinary  mental  life? 

In  answer  to  the  first  question  three  ttieories 
have  been  advanced  each  of  which  seems  to 
contain  an  element  of  truth.  (1)  There  is  the 
■surplus-energy"  theory  of  Spencer  according 
to  which  play  is  the  natural  outlet  of  the  but- 
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plus  flDergy  thai  bu  acntmulalcid  in  a  vigorout 
orgamsm.  (2)  The  'oractice*  theorr  worked 
out  most  fully  by  Groos  according  to  which 
play  has  a  positive  function  in  the  life  of  the 
ammat  as  affording  practice  and  prepantion 
for  the  serious  activities  of  life.  (3)  The  ■re- 
cuperative' theory  that  regards  the  play-activi- 
ties as  fulfilling  tnetr  propel  function  in  afEord- 
ing  an  oppcrrtunity  for  the  rest  or  recupera* 
tion  on  the  part  of  the  otiier  activities. 

From  the  psychological  side  it  has  sometimes 
been  held  that  ^'shammins^  or  semblance  (often 
resulting  in  real  self-illiuton)  is  an  essential  of 
all  play;  but  this  mark  does  not  seem  to  be 
present  in  all  cases.  The  real  differentia  of 
play  is  perhaps  found  in  the  fact  that  the  end  of 
play  is  always  the  pleasure  of  the  activity  it- 
self while  work  has  always  some  end  beyond 
tte  activi^.  Consult  Spencer,  'Frindples  of 
pBychology';  Groos,  *The  Play  of  Man,*  and 
<The  Play  of  Animals.' 

PLAY  CENSORSHIP.  A  censor  of 
plays,  especially  in  Europe,  is  a  person  whose 
permission  is  necessaij'  for  the  production  of 
stage  performances,  A  relic  of  the  censorship 
of  the  press  survives  in  Great  Britain  in  the 
licensing  of  plays.  By  an  Act  of  1843,  no  plays 
may  be  acted  for  hire  til!  they  have  been  sub- 
mitted to  rfie  Lord  Chamberlain,  who  may  re- 
fuse to  license  them  in  whole  or  in  parts;  the 
official  who  reads  them  for  diis  purpose  being 
the  "examiner  of  stage  plays."  A  penalty  of 
SISO  attaches  to  the  offense  of  acting  an  un- 
Ucensed  or  prohibited  play;  and  the  theatre  in' 
which  it  is  represented  forfeits  its  license.  In 
the  United  States  there  is  no  general  censor, 
but  local  authorities  have  power  to  forbid  the 
representation  of  plays  which  they  considef  to 
be  injurious  to  morahty. 

PLAY  OF  Colors,  w  mineralogy  the 
rapid  display  of  different  colors  on  revolving 
a  mineral.  It  is  this  property  which  adds  so 
much  to  die  beauty  of  the  diamond  (q.v.)  and 
other  gems.  The  play  of  colors  in  many  gems 
is  due  to  their  hi^h  refractive  and  dispersive 
power.  The  magnificent  play  of  colors  of  the 
precious  opal  was  attributed  by  Brewster  to 
microscopic  cavitiet  but  Behrends  has  proved 
that  it  is  due  to  tnin,  curved  lamellx  of  the 
mineral,  the  refractive  power  of  which  may 
vary  by  0.1  from  that  of  the  inass.  These 
lamellte  are  assumed  to  have  been  oriiritially  in 
parallel  positions,  but  they  were  bent  and 
broken  itt  die  Solidification  of  the  mineral. 


PLAYA,  pla'y4,  mud  deposits  left  by  the 
drying  up  of  temporary  lakes  in  arid  r^ons. 
They  present  a  hard,  barren  surface,  which 
shrinks  and  cracks  under  the  sun's  heat  and  in 
some  instances  becmnes  coated  wtdi  efflorescent 
salts,  resembling  drifting  snow.  The  Great 
Basin  in  the  United  States  contains  playa  de- 
posits of  hundreds  of  feet  in  thidtness.  They 
are  laid  down  by  the  desiccation  during  the  dry 
season  of  large  shallow  lakes,  known  as  rinks, 
holding  in  suspwision  a  fine  yellow  sih,  which 
form  in  the  wet  season.  The  deposits  increase 
ill  depth  by  4>eing  thns  intermittently  covered 
by  tfie  silt-bearing  vrafer.  Locally  th^  are 
known  by  various  names,  such  as  mud-fiats, 
salt-flats,  alkali-Rats,  etc.  The  Black  Rock 
Desert  in  Utah'  is  an  example. 


PLAYBOY  OF  THB  WBSTBRN 
WORLD,  The,  in  three  acts,  by  John  UilSi«> 
ton  Synge,  is  a  singularly  arrestii^  |>l^  by 
reason  of  its  extraordinary  combuiation  of 
qualities  that  are  ordinariljr  deemed  contradic- 
toiy.  It  is  a  corned/  of  Iri^  peasant  life,  ex- 
tra vswant,  even  boisterous  at  moments,  yet 
basea  on  the  tragic  theme  of  the  murder  of  a 
father  by  his  son;  it  is  illuminated  not  only  by 
the  richest  of  himior  but  by  poetic  touches  of 
poignant  beauty,  and  all  told  in 


pale  and  tame, —  'that  vivid  speech  which  haa 
been  shaped  through  some  gnierations  of  En^ 
lish  speaking  hy  those  who  still  think  in  Gtdic^ 

(W.  B.  Yeats). 

Oiristy  Mahon  comes  to  a  lonely  pid>lic 
house  foot-weaiy,  a  stranger  and  a  fugitive. 
The  kindly  curiosity  of  the  tavern  keeper,  his 
daughter,  Pegeen,  and  others,  wiin^  from  him 
the  confession  that  he  has  killed  his  overbear- 
ing father  in  a  fit  of  anger  with  a  blow  from  a 
spade.  This  evidence  of  courage  and  over- 
mastering passion  in  a  seemingly  gentle  lad  so 
impresses  his  hearers  that  they  talk  themselves, 
and  him,  into  the  conviction  that  he  is  a  hero. 
Inspired  by  his  new-found  confidence  he  m^es 
love  to  Pegeen  in  one  of  the  most  delightful 
love  scenes  ever  written,  and  Pegeen  is  quite 
prepared  to  throw  over  her  prosaic  husband- 
elect  for  Christy,  When  Christy's  old  father 
turns  up,  at  this  juncture,  not  much  the  worse 
for  his  broken  pate,  it  is  quite  natural  that 
there  should  be  a  sudden  revulsion  of  feeling 
against  Christy,  He  has  lost  his  hold  on  their 
imaginations,  and  poor  Pegeen^  her  romance 
shattered,  leads  the  pack  agamst  him.  The 
ultra-Nationalists  professed  to  regard  the  play 
as  an  attack  on  Irish  morals  and  character  and 
organized  hostile  demonstrations  when  'The 
Playboy'  was  first  produced  at  the  Abbcr  The- 
atre in  Dublin  in  1907,  and  later  in  London, 
and  in  the  United  States.  In  reality  SynRc 
has  done  the  highest  service  to  the  Irish  cause 
by  creating  dramas  of  artistic  distinction  and 
originality  from  purely  Irish  material  In  his 
preface  to  the  play  Synge  says.  'I  have  used 
onty  one  or  two  wor<fe  that  1  have  not  heard 


..  "The  Playboy.'  'On  the  stage  one  i 
have  reality  and  one  must  have  joy;  .  .  , 
the  rich  joy  found  only  in  what  is  superb  and 
wild  in  reality.  .  .  .  Inagoodplay  every  speech 
should  be  as  fully  flavored  as  nut  or  ai^e,  and 
such  speeches  caimot  be  written  by  any  one  who 


its  humor,  ... 
"joy,*  are  all  drawn  from  Irish  country  folk 
and  transmuted  by  the  hand  of  the  artist  into 
an  enduring  work  of  art  that  is  very  human  and 
very  beautiful.  For  spedal  references  see  arti- 
cle RiDEBs  TO  THE  Sea. 

Grace  R.  Robiksoh. 
PLATERS'  CLUB,  The,  social  organisa- 
tion in  New  Yoric  City,  with  commodious  head- 
dUarters  at  16  Gramercy  Part.  Membership  in 
the  Oub  is  confined  as  far  as  possible  to  artists, 
e£tors,  authors,  playwrights,  etc,  but  eminent 
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lawyers  and  nercbanta  are  also  eUrable.  Tho 
clabhouse  was  domated  by  Edwin  Booth  and 
was  presented  to  the  Club  on  31  Dec.  1888. 
Nine  directors,  of  whom  five  must  be  actors, 
playwrights  or  theatrical  maaagers,  manage  the 
affairs  of  the  organkatifut. 

PLAYPAIR  piat'fer,  John,  Scottish  phys- 
icist; b.  Benvie,  Forfarshire,  Scotland,  10  March 
1748;  d.  Edinburgh,  19  July  1819.  He  was 
graduated  from  me  Universiw  of  Saint  An- 
drews in  1765  entered  the  ministry  in  177D  and 
held  various  livines,  in  the  meantime  devoting 
much  time  to  tnatnemaCics;  in  17^  he  was  ap- 
pointed assistant  professor  of  mathematics  at 
the  Univer^ty  of  Edinburgh  and  in  1805  ac- 
cepted the  chair  of  natural  philosophy  there. 
He  was  secretary  of  the  physical  class  in  the, 
Edinburgh  Royal  Society  in  1789,  subsequently 
general  secretary  and  m  1807  was  elected  a 
member  of  the  Royal  Society.  In  1315-16  he 
made  a  tour  of  France,  Italy  and  Switzerland 
engaged  in  geological  and  mineralogical  re- 
searuies.  He  was  a  frequent  contributor  to 
the  Endinburgfa  Review  and  his  articles  which 
are  of  great  scientific  valne  are  collected  in  the 
4ih  volume  of  the  complete  edition  of  bis  votfca 
edited  by  James  G-  PUyfair  (.\St2).  Ho  etffted 
Euclid's 'Elements'  (170S),and  besides  memoirs 
for  the  'Transactions'  of  the  Royal  Society  of 
Edinburgh,  wrote  'Outlines  of  Natural  Philos- 
ophy>  (2  voU.,  1812-16) ;  'Illustrations  of  the 
Huttonian  Theory  of  the  Eairtfi' ;  etc. 

PLAYPAIR,  Lynn,  Baidh,  Briti^  scien- 
tist and  politician:  b,  ChaKsr,  India,  21  Uay 
1818;  d  London,  29  Uay  1W&  Educated  at 
Saint  Andrews,  he  also  studied  chcnustiy  in 
Gla^ow  and  began,  but  did  not  complete,  the. 
medical  course  at  Edinburgh,  After  a  brief 
period  as  a  clerk  in  Calcutta  he  became  labora- 
tory assistant  to  Graham  in  Universi^  College 
London,  and  in  1S40  wa>3  graduated  at  Giessco, 
where  he  studied  chemistry  under  Ljebi^.  In 
1843  he  became  professor  of  chemistry  in  the . 
Royal  Institution  at  Manchester  and  in  1853 
professor  of  chemistry  at  Edinburgh,  a  post 
which  he  held  till  1869.  His  political  career  began 
in  1868  with  his  election  to  the  House  of  Com- 
mons as  member  of  the  uiuversities  of  Edin- 
burgh and  Saint  Andrews,  which  he  repre- 
sented till  1885,  when  he  was  elected  for  South 
Leeds.  He  became  postmaster-general  under 
Gladstone  in  1873  and^in  1880-83  was  chairman 
and  deputy- Speaker  of  the  House.  In  1892  he 
was  raised  to  tfie  peerage  as  Baron  Playfair 
of  Saint  Andrews.  He  published  'Science  in 
its  Relation  to  Labor*  (1853) ;  'Primary  and 
Technical  Education'  (1870)  ;  'Science  in  Re- 
lation to  the  Public  Weal' ;  and  other  works. 

PLAYPAIR,  William  Smotllt,  English 
physician:  b.  1836;  d  Saini  Andrews,  Seo^nd, 
13  Aug.  1903.  He  was  educated  at  Saint  An- 
drews and  Edinburgh,  was  assistant -surgeon  in 
the  Bengal  army  in  1857  and  professor  of 
surgery  at  the  Uedical  College,  Calcutta,  in 
1859-6a  He  piAlished  'A  Treatise  on  the 
Science  and  Practice  of  Midwifery' ;  'Hand- 
book of  Obstetric  durations';  'A  System  of 
Gynecology*    with  Clifford  Allbutt;   etc. 

PLAYING  CARDS.    See  Caus. 

PLAZA,  pla's9,  Leonidu,  Ecuadorean 
statesman :  b.  about  186B.  He  received  his  edu- 
cation at  the  Untverdty  of  Quito  and  soon  was 


a  political  cai  . 
debt  of  Ecuador  m  1901.  <Because  of  his  oppo- 
sition to  the  clerical  element  his  path  was  a 
difficult  one;  nevertheless  he  was  successful  in  . 
placing  the  Church  under  state  control  and 
otherwise  cuctdng  its  activi^  in  the  country. 
He  had  been  some  time  in  retirement  what 
Estrada  died  in  19U,  whereupon  Plato  tendered 
his  services.  Two  yean  of  internecine  strife 
followed  in  whidi  Flazo  vanquidied  his  prin- 
cipal opponents,  AU aro  and  Montero  and  again 
became  president  He  made  earnest  efiorts  to 
tchabibtate  the  state's  depleted  finances,  to  re- 
sume payments  of  the  foreign  debt  and  it> 
aaguraied  extensive  and  rather  ambitious  sani- 
tary improvements.  He  was  greatly  hampered, 
however,  by  continued  revolutionary  outbreaks. 

PLEA  AND  PLEADING.     A  plea  ii  a 

presentation  of  a  cause  of  action,  made  in  a 
CMirt,  frequently  a  special  answer  to  a  bill  of 
equity,  making  a  charge  or  demand  and  request- 
ing a  judgment  of  the  court  in  the  first  instance 
on  the  ground  that  the  plaintiff  is  debarred 
from  an  answer  reauired  fcy  the  bill  —  such, 
for  example,  as  a  plea  to  the  jurisdiction  of 
the  court.  In  a  broader  sense,  it  is  a  formal 
statement  of  the  position  of  either  party  to  a 
suit  at  law,  in  some  of  the  lower  courts  it 
may  be  made  orally,  but  usually  it  is  a  care- 
folly  prepared  document,  if  for  the  defense, 
denying  tne  plaintiff's  declaration,  in  whole  or 
in  part,  or  alleging  new  matter,  as  a  canse  for 
annuliiig  the  action.  A  plea  may  be  pre-emptory, 
that  ii  meeting  the  issue  squarely,  as  by  dei^ 
ing  the  allegations  or  it  may  te  dilatory,  raift- 
ing  some  wdinicaiity  to  delay  the  case.  A 
Court  of  Common  Pleas  is  one  in  which  such 
pleas  are  heard,  in  the  United  States  bdng 
usually  equivalent  to  a  County  Court. 

Pleading,  in  law,  is  the  act  of  presenting  a 
ple^;  a  logical  legal  statement  of  facts  con* 
Gtituting  the  plaintiffs  cause  of  action  or  the 
grounds  of  a  defense.  It  is  the  formal  manner 
of  alleging,  as  far  as  may  be  sufficient,  that 
which  eitluir  party  to  a  smt  expects  to  prove. 
The  object  of  pleai£i%  is  to  make  the  matter 
in  dispute  between  the  parties  pl^n  and  in- 
telligiblfc  The  whole  system  of  legal  procedure 
applicable  to  4ie  presentation  of  a  case  is  also 
termed  pleading.  It  is  an  initial  step  in  the 
trial  of  a  case.  The  term  "special  pleading'  is 
often  applied  to  a  pleading  that  alleges  new 
matter.    See  DeuuRREX. 

PLEASANTVILLE,  N,  J.,  city  in  Atlan- 
tic Cbunty,  on  the  West  Jersey  and  Seashore. 
a^d  the  Atlantic  City  railroads,  Hve  miles  north 
of  Atlantic  City.  It  contains  several  handsome 
public  sfmctores  and  residences  and  is  becom- 
ing a  favorite  summer  resort  along  that  coast. 
ot  many  resorts.    Pop.  4,390. 

PLBASONTON,  piez'dn-t6n,  Alfred, 
An^lcan  military  officer:  b.  Wasmngton,  D. 
CT?  June  1834;  d.  there,  17  Feb.  1897.  He 
was  graduated  from  West  Point  in  1844;  served 
on  the  frontier  and  in  the  Mexican  War;  in 
1862  was  commissioned  major  of  the  2d  Cavalry, 
served  in  the  Peninsular  campaigti.  was  pro- 
moted brigadier-general  of  volunteers  and  in 
the  Maryland  campaign  commanded  a  division 
ot  cavalry.  At  Chance Uorsville  he  performed 
important  service  tiy  staying  the  farther  advance 
of  the  Confederates.    In  1863  he  was  promoted 
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major-general  of  volunteers  and  placed  in  com- 
mand of  the  cavalry  corps  oi  the  Army  of  the 
Potomac,  with  which  he  led  at  Gettysburg, 
.  where  for  gallantry  in  action  he  was  breveted 
colonel  in  the  regular  army.  Transferred  to 
the  West  in  1864.  he  defeated  General  Price  at 
Marais  des-Cygnes  and  forced  the  retreat  of  the 
Confederate  forces  trom  Missouri.  He  re- 
tired from  the  volunteer  service  in  1866  and 
until  1^1  was  internal  revenue  collector  and 
commissioner.  During  hts  military  career  he 
participated  in  105  battles  and  at  one  time  was 
tendered  the  command  of  the  Army  of  the 
Potomac.  In  1871  he  ibecame  president  of  the 
Terre  Haute  and  Oncinnati  Railroad  and  in 
188B  was  placed  on  the  retired  list  of  the  United 
States  army. 

PLEBEIANS,  plf-he'anx  (Plehs),  an  or- 
der of  the  Roman  pecH)le,  corresponding  to  the 
English  Commons.  The  time  at  which  the 
Plebeians  were  recogniied  as  a  distinct  order 
in  the  state  is  not  known;  th^  were  at  Brst 
excluded  from  almost  every  right  of  citiien- 
ship.  They  differed  from  the  CUentes  in  not 
being  obliged  to  choose  a  patron,  were  allowed 
to  hold  land,  but  had  no  share  in  the  ager 
publicus;  they  were  obliged  to  serve  in  the 
army,    but    were    excluded    from   all   political 

Srivileges.  The  government  of  the  state  be- 
inged  exclusively  to  the  Patricians,  with  whom 
the  Plebeians  could  not  intermarry.  This  was 
their  condition  under  the  kings.  The  subse- 
quent domestic  history  of  Rome  is  merely  a 
record  of  struggles  of  the  Plebeians  to  assert 
their  claim  'to  the  place  in  the  commonwealth. 
When  Tulius  Hostilius  conquered  Alba,  he  ad- 
mitted the  chief  of  its  citizens  to  the  Patridan 
class,  v^iile  the  rest  were  enrolled  as  Plebeians. 
The  same  course  was  followed  in  other  con- 
quests, so  that  the  number  of  the  Plebeians  was 
constantly  swelling,  while  they  were  of  the  same 
blood  and  possessed  of  the  same  courage,  de- 
termination and  other  moral  qiulities  as  the 
<k>minant  class. 

The  Plebeians,  like  the  Patricians,  were  di- 
vided into  o«ttM,  hut  they  were  excluded  from 
the  three  Patrician  tribes  and  from  the  curite, 
which  formed  the  governing  class.  Tarqulnius 
Priscus  seems  lo  have  made  an  attempt  to  in- 
troduce the  Plebeiang  to  the  privilef^s  of  citi- 
zenahip,  but  was  not  successful.  Servius  TulUus 
organized  the  Plebeians  in  tribes,  of  which  he 
constituted  four  for  the  dty  and  26  for  the 
surrounding  subject  territories.  Each  tribe  had 
a  tribune.  They  had  their  own  social  and  re- 
ligious privileges  and  were  allowed  to  meet  in 
comitia  tribula  convoked  by  the  tribunes.  A 
semblance  of  political  power  was  at  the  same 
time  conferred  on  them  by  Servius  Tullius.  He 
divided  the  whole  body  of  dtizens  into  five 
dasses  according  to  the  amount  of  their  prop- 
erty, upon  which  division  was  founded  the 
comilia  cetittiriala  or  great  national  assembly, 
to  which  the  greater  part  of  the  legislative  and 
JBdidal  power  of  the  cotnilia  curitOa  was  trans- 
ferred. The  citizens,  in  this  assembly,  voted  by 
centuries,  but  as  the  equestrian  order  and  the 
first  clas»  of  citizens  had  the  majoriw  of  the 
whole  number  of  centuries,  and  voted  first,  it 
was  only  in  the  case  of  differences  among  them 
that  it  was  necessary  to  consult  the  lower 
dasses.  Some  of  the  noble  Plebdan  families 
were  also  admitted  into  the  equestrian  order. 


To  follow  the  entire  couth  of  conceswms 
which  followed  this  beginning  would  demand 
an  examination  of  the  most  complicated  details 
of  Roman  history.  The  establishment  of 
tribunes  (494  b.c),  the  law  of  the  12  tables 
(451-450  B.C),  the  Lex  Canuleia  (445  RC), 
which  permitted  intermarriage;  the  admissian 


the  prsetorship  and  300  B.C  to  the  offices  of 
pontifex  and  au^r,  were  the  leading  steps  in  a 
succession  of  victories  which  culminated  (286 
ac)  in  the  Lex  Hortensia,  which  gave  the 
piebisdta  of  the  people  the  force  of  law.  From 
this  time  the  privileges  of  the  two  dasses  may 
be  said  to  have  been  equal:  the  word  pofulus 
now  began  to  be  used  to  designate  the  whole 
people  and  ptebs  were  employed  sometimes  to 
designate  the  assembly  of  the  comitia  centariala, 
or  popularly  to  distinguish  the  general  mass  of 
the  common  people. 

PLEBISCITE,  a  form  of  voting  introduced 
into  France  under  the  Napoleonic  regime,  and 
named  after  the  Roman  ptebiscitum.  It  was  a 
vote  of  the  whole  body  of  voters  ratifying 
some  legislative  enactmenL 

PLECTCXSNATHI,  an  order  of  physo- 
clistous  fishes,  havina  incomplete  ossification  of 
the  skeleton.  Hard  bony  plates  or  spines  cover 
the  tough  integument  The  ttlefiRhes,  trunk- 
fishes,  globefishes  and  the  like  are  examples. 
See  Fish;  Ichthyology. 

PLECTOSPONDYU,  an  order  of  soft- 


PLECTRUM.  a  small  instrument  made  of 
ivory,  howi,  quill  or  metal,  with  which  (haying 
it  in  his  ri^t  hand)  the  player  on  a  lyra  or 
dthara  sets  the  strings  in  vibration.  Plectra 
are  used  by  performers  on  the  mandolin  and 
zither,  and  serves  the  double  purpose  of  saving 
the  finders  from  friction,  and  ot  avoiding  the 


PLEDQE,  or  PAWN,  a  species  of  bail- 
ment, being  the  deposit  or  pladng  of  goods  as 
security  for  the  payment  of  money  borrowed,  or 
the  fulfilment  of  an  obligation  or  .promise.  It 
is  istinguished,  in  English  law,  from  a  mort- 
gage of  chattels  by  the  drcumstance  that  thfi 
legal  property  in  the  chattel  mortgaged  is  in  the 
mortgagee,  whereas  the  legal  ownership  of 
goods  pawned  remains  in  the  pawner,  though 
according  to  the  definition  ot  a  pawn  and 
and  pledge  the  pawnee  not  only  has  the  right 
of  possession,  but  must  be  in  possession,  If  the 
money  is  not  paid  at  the  time  stipulated  the 
pawn  may  be  sold  by  the  pawnee,  who  may 
retain  enough  of  the  proceeds  to  pay  the  debt 
intended  to  be  secured.  It  is  impossible  to 
pledge  a  thing  not  yet  made,  as  a  machine  con- 
tracted for  but  not  built.  The  business  of 
loaning  on  pledges  is  generally  subject-  to 
Ucense,  and  each  State  of  the  united  States 
maJces  its  own  laws  governing  the  conditions. 
See  Pawnbnokebs. 

PLEHVE,  ple-vi!,  Viatcheslav  Konstan- 
tlnovitch,  Russian  public  official:  b.  1846;  d. 
Saint  Petersburg.  28  July  1904,  He  recdved  a 
legal  training  at  the  University  of  Moscow  and 
in  1867  entered  the  Department  of  Justice.  He 
was  for  a  time  public  prosecutor  at  Saint  Peters- 
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bnrg  and  in  1881  was  promoted  to  director  of 
the  department  of  secret  police  under  the  direc- 
tion of  the  Minister  of  the  Interior.  In  1684 
Plcfave  became  senator  and  10  years  later  was 
appointed  Secretary  of  State  for  Finland.  He 
(firected  and  executed  the  government  repressive 
measures  there  and  earned  the  lasting  hatred 
and  enmity  of  all  lovers  of  liberty.  In  1902 
be  became  Minister  of  the  Interior  and  by  his 
harsh  measures  so  fired  the  Revolutionists  that 
they  caused  his  assastdnation. 

PLEIADES,  pll'a-dez,  the  daughters  of 
Adas  by  Pleione,  daughter  of  Oceanus.  Accord- 
ing to  one  version  of  their  story  they  com- 
mitted suicide  out  of  grief,  for  uie  death  of 
their  sisters,  the  Hyades;  but  another  version 
makes  the  fate  of  their  father  (see  Atlas)  the 
impelling  cause.  According  to  a  third  version, 
they  were  companions  of  Artemis,  and  being 
pursued  by  Orion  (q.v.),  were  saved  from  him 
Dy  the  gods  and  translated  to  the  sW.  The 
versions  agree  in  declaring  that  the  Pleiades 
were  transformed  into  stars,  where  they  are  all 
visible  save  one,  Sterope,  who  hides  herself  for 
shame  that  she  alone  of  the  seven  married  a 
mortal  (she  being  the  "lost  Pleiad") ;  her 
MSters  are  Electra,  Mai  a,  Taygete,  Alcyone, 
CelKno  and  Merope. 

PLEISTOCENE  (plis'to-sen)  EPOCH, 
in  geology,  includes  the  time  that  elapsed  be- 
tween the  close  of  the  Tertiary  and  the  dawn 
of  the  historical  or  recent  period.  Measured 
in  years,  it  is  the  shortest  of  the  epochs,  but 
geologically  it  is  one  of  the  most  interesting. 
It  includes  the  great  Ice  Age  during  which 
glaciers  advanced  and  retreated  across  vast 
areas  in  North  America  and  northwestern 
Europe.  It  is  also  the  epoch,  during  which,  so 
far  as  can  be  determined  by  the  available  evi' 
dence,  man  first  appeared  on  the  earth.  .  For 
these  two  reasons  it  has  been  more  discussed. 
Being  so  recent  it  left  much  evidence,  not  yet 
obliterated,  of  changes  of  land  and  water  areas, 
and  of  variations  in  climate;  but  the  very 
abundance  of  the  evidence  increases  the  task  of 
deciphering  and  summarizing  it,  since  for  re- 
mote cpodis  only  the  great  changes  are  known 
through  the  evidence  of  the  rocks. 

It  is  fairly'  certain  that  at  the  close  of  the 
Tertiary  great  areas  in  northern  North  Amer- 
ica, and  Enrope  were  more  elevated  than  now. 
North  America  and  Asia  were  perhaps  united 
across  Bering  Strait;  similarly  the  British  Is- 
lands were  part  of  a  European  continent  that 
Stretched  out  from  Norway  toward  Iceland  and 
north   of   Russia   and   Sibera 


covered  by  the  Arctic  Ocean.  Regarding  the 
equatorialland  areas  less  is  known^  hut  possibly 
North  and  South  America  were  united  and  it  is 
possible  that  the  Desert  of  Sahara  was  in  part 
at  least  covered  )»'  an  arm  of  the  ocean.  Of 
the  distribution  of  land  ^d  water  in  the  Ant- 
arctic regions  the  evidence  found  is  not  conclu- 
sive, though  it  is  probable  that  the  Antarctic 
continent  was  of  greater  extent  than  now,  with 
a  land  bridge  from  Australia  to  South  America. 
How  much  higher  the  land  areas  toward  the 
north  in  Eutoite  and  North  America  were  is  un- 
certain, but  it  is  probable  that  the  re^ons  about 
Hudson  Bay  and  northern  Sweden  and  Norway 
were  much  higher.  The  climate  of  these  areas 
at  the  time  was  ^nerally  drier  and  cooler  than 
it  had  been  dunog  the  late  Tertiary.    During 


the  early  Flcislocehe  river  ndkys  wtn  deeply 
carved  and  die  topogniphy  was  strongly  ac- 
centuated. Gradually  the  climate  in  the  North- 
em  hemisphere  became  colder,  and  possibly 
raoister.  What  produced  this  Change  is  one  of 
the  most  bafBing  problems  in  geology.  In  the 
course  of  years  perennial  snow  stood  on  the 
higher  ground  and  gradually  accumulating 
formed  vast  ice  sheets  or  glaciers  which  slowly 
advanced  from  these  higher  regions  over  the 
regions  southward,  and  in  the  case  of  siidi 
mountnns  as  the  Alps,  to  northward.  Thus 
began  the  great  Ice  Age  which  lasted  thousands 
of  years.  The  ice  sheets  advanced,  retreated 
and  advanced  again.  Some  of  the  retreats  must 
have  been  of  long  duration.  In  fact  the 
evidence  from  rock  decay  and  the  formation  of 
soils  leads  some  geolo^sts  to  believe  that  the 
time  that  has  elapsed  since  the  final  retreat  and 
disappearance  of  the  great  continental  gladers 


of  the  glaciail  advances  and  retreats  and  the 
work  done  by  the  ice  in  modifying  the  topog- 
raphy of  the  glaciated  regions  are  discussed 
elsewhere.  (See  Glacial  Pehtov).  At  the  end 
of  the  Ice  Age  the  regions  in  the  North  that 
had  been  the  center  of  gladation  were  much 
lower  than  at  its  beginning  and  the  climate  was 
moister.  A  subsequent  elevation  and  a  drier 
climate  make  the  conditions  governing  life  what 
they  are  to-day.  Outside  the  glaciated  areas  the 
changes   of   level   and   climate  have   left  less 

The  advances  and  retreats  of  the  ice  neces- 
sarily meant  great  changes  in  climate.  During 
the  advances  Arctic  types  of  plants  and  animals 
were  forced  southward,  during  the  retreats 
other  types  migrated  northward,  the  Arctic 
tj^es  retreating  or  finding  refuge  on  mountain 
ranges.  One  result  of  these  migrations  was  the 
extinction  of  types  that  could  not  migrate 
readily  and  in  particular  of  the  great  mammals. 
Man  when  he  appeared  waged  war  upon  the 
large  land  animals  that  had  withstood  climatic 
changes.  Thus  it  is  that  with  the  dawn  of  the 
historical  period  the  fauna  of  Europe  and 
America  was  impoverished  as  compared  (vith 
periods  immediately  preceding,  and  the  huge 
pachyderms,  which,  through  Tertiary^  time,  had 
been  so  striking  a  feature  of  the  animal  popu- 
lation of  what  are  now  the  temperate  re^ons 
of  the  world,  disappeared,  leaving  only  their  gi- 
gantic remains  to  tell  modern  man  the  kind 
of  monsters  that  have  been  the  contemporaries 
of     his     prehistoric    progenitors.     See     also 

QUATERWASY, 

PLEKHANOPF,  ple^kan'ov,  George,  Rus- 
sian political  economist ;  founder  of  ihe  Ru»- 
sian  Social-Democracy:  b.  1857;  d.  Petrograd. 
June  1918.  He  was  of  noble  origin,  attendea 
the  Petrograd  School  of  Mines,  and  at  an  early 
age  joined  the  Pqjulists  {narodniki),  later 
the  Zemlya  i  Volya  (Land  and  Liberty)  Group. 


i).  In  1880  he  was  forced  to  seek  refuge  in 
item  Europe  and  became  contributor  to 
JVwodnoya  Votja  (People's  Liberty),  but  his 
aversion  to  Blanquism  brought  htm  back  to  the 
field  of  Marxist  thought.  In  18S3,  while  in 
France,  and  later  while  living  in  Switierland,  to- 
gether with  Axelrod  and  others,  he  was  activeljr 


Coot^lc 
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a^tating  for  the  fowKUtiott  of 
Social-Democratic  Party,  which  from  the  start 
was  dominated  by  the  teachings  of  Karl  Marx. 
His  early  pamphlets  were  'Socialism  and 
Political  Actioti'  (1883),  'Our  Differences' 
(1684),  and  a  translation  and  introduction  to 
the 'Canununist  Manifesto.'  (See  Kaio.  Marx}. 
PlekluDolt's  dhici  accomplishment  in  this 
period  ivas  an  elucidation  of  the  differences 
between  Sodalian  and  Anarchism,  and  a  strong 
opposition  to  the  latter.  He  was  also  apposed 
to  the  theory  that  the  Russian  people  were 
better  prepared  for  the  Social  Revolution  than 
Others  because  of  thdr  traditional  agricullural 
communism  and  proved  from  the  writings  of 
Marx  and  Engels  that  this  would  not  obviate 

S:  necessity  of  passing  through  the  stage  of 
pitalism  to  Socialism.  "Seizures  of  power", 
sudi  as  all  Russian  revolutionists  since  the  days 
of  the  Decembrists  considered  possible,  he  re- 
garded  as  foredoomed  to  failure  owing  to  the 
lack  of  preparation  on  the  part  of  the  masses. 
Such  seizure  of  power,  he  taught,  could  he 
undertaken  only  by  a  thoroughly  trained  work- 
ing class.  In  the  90's  Pldthanoff  began  to 
acquire  a  more  international  reputation,  through 
bis  scientific  economic  studies,  in  defense  and 
elaboration  of  the  doctrine  of  ecoiKimic .  deter- 
minism. His  'Contributions  to  the  History  of 
Materialism'  places  bim  at  the  head  of  those 
Marxists  who  would  relate  historic  materialism 
closely  with  the  physical  sciences,  and  his  book 
on  Chernishevsky  made  western  Europe  aware 
of  the  existene  of  this  great  Russian  thinker. 
The  famous  schism  in  the  Russian  Social- 
Democracy  between  hoUheviki  and  mensheviki 
took    place   in    1903,    and    PlekbanofT   at   once 

t'oined  forces  with,  the  latter;  but  after  the 
[evolution  of  1905  he  was  embroiled  with  his 
former  associates.  He  was  now  outside  of 
both  factions,  and  this  situation  was  empha- 
sized further  by  the  outbreak  of  the  War  in 
1914.  Plekhanolf  became  a  patriot  and  in- 
sisted on  the  necessity  of  a  victory  of  the 
Entente  Powers  over  the  Central  EJnpircs,  and 
tiierefore  of  supporting  tl<e  government  of  the 
Tsar  in  the  war.  He  therefore  found  himself, 
on  his  return  to  Petmgrad  from  Switzerland 
(where  he  had  spent  all  the  years  of  his  ma- 
turity), after  the  Revolution  of  March  1917 
at  variance  with  both  menshevikt  and  bolshevild, 
and  was  able  to  retain  leadership  onl^  of  the 
small  Yedinstvo  (Unity)  Group,  which  had 
practically  no  influence  on  the  course  of  the 
proletarian  revolution  which  came  into  power 
in  November  1917.  The  last  few  months  of 
hb  life  were  no  doubt  embittered  by  the  oppo- 
sition of  the  entire  working  class  population  of 
Petrograd,  which,  weary  of  long  months  of 
hardships  was  eager  for  a  termination  of  the 
war,  which  consummation  PlekhanofF  was 
actively  resisting,  going  so  far  as  to  ally  him- 
self with  the  Cadet  Party  and  the  military  and 
bourgeois  organizations  in  the  pursuit  of  this 
end. 

Jacob  WnTMHi  Hartmakh. 
PLEOCHROISM.     See  Physical  Ckys- 

TALLOGRAPHV. 

PLESIOSAURUS,  a  genus  of  extinct  rep- 
tiles of  the  order  Satwopterygia.  Several  Species 
have  been  described  from  very  complete  re- 
mains in  European  Lias  rocks,  first  discovered 
in  1822  and  studied  by  Cuvier  and  bis  followers. 


In  these  reptiks  the  head  is  small,  the  DedE 
very  long,  the  tail  of  moderate  length.     The 

Ij^ical  species  is  P.  doUchQiHnu,  about  10  feet 
long;  allied  species  are  sometimes  found  25  feet 
long.  There  is  a  fine  skeleton  preserved  in  the 
Berlin  Museum,  classified  as  P.  guiletmi  impera- 
torit.  Over  25  species  have  been  recognized  in 
the  Liassic  seas  of  England,  and  they  are  also 
common  in  the  continent  of  Eorope.  In  the 
United  States  related  species  have  been  located 
in  the  Upper  Jurassic  and  Upper  Oetaceons. 
One  of  these  uncovered  at  Fort  Wallace,  Kans., 
and  known  as  Cope's  Elasmosaurui  had  a  nedc 
22  feet  long  and  a  total  length  estimated  from 
the  incomplete  skeleton  of^  at  least  42  feeL 
These  monstrous  lizards  swallowed  stones  like 
modern  fowl,  to  aid  their  digestion.  Their 
food  was  undoubtedly  fish,  as  their  dentition 
was  adapted  to  grasping  and  tearing.  It  may 
reasonably  be  inferred  that  these  reptiles  were 
aquatic  and  inhabited  the  estuaries  of  rivers 
and  shallow  waters,  occasionally  swimming  out 
to  sea.  Their  gait  on  land  would  necessarily 
be  awkward  ana  difficult.  The  elongated  ntoL 
would  serve  to  enable  them  to  descry  their  prey 
from  among  or  over  the  tops  of  the  reeds  and 
vegetation  amid  which  they  might  lie  concealed 
in  the  banks  of  rivers  or  in  estuaries,  while 
this  same  length  of  neck  would  adapt  them  for 
readily  seizing  their  prey,  which  consisted  prob- 
ably in  greater  part  of ,  fishes.  Some  have 
thbugfat  that  a  few  remain,  and  that  their  long 
necks  and  small  heads  have  caused  them  to  be 
taken  for  swimming  serpents,  thus  accounting 
for  the  ever-recurring  accounts  of  sea-serpents. 
Consult  for  particulars  of  structure  Woodward, 
'Vertebrate  Paleontology'  (1898) ;  and  Willts- 
ton,  S.  W.,  'North  American  Pleiosaurs'  (in 
'Field  Colambian  Museum  Publication  73,*  Oii- 
cago  1903). 


province  of  Quebec,  VJbi;  d.  Quebec,  C^nad^ 
4  Dec.  1825.  He  was  educated  at  the  Petit 
Seminaire,  Quebec,  taught  belles-lettres  and 
rhetoric  at  tne  College  of  Montreal,  was  or- 
dained in  the  priesthood  in  1786,  and  soon  after- 
ward became  secretary  to  Bishop  Hubert.  In 
1792  he  was  appointed  cure  of^  Quebec,  and 
later  became  coadjutor  to  Bishop  Denault,  de- 
spite the  opposition  of  the  governor  ot  the 
province,  who  feared  the  influence  of  Plessis 
with  the  French  Canadians,  and  in  1806  suc- 
ceeded Bishop  Denault  in  the  see'  of  Quebec. 
An  effort  made  to  introduce  an  exclusively 
Protestant  S);ste[n  of  instruction,  and  an  attempt 
to  prevent  his  taking  the  oath  of  allegiance  as 
bishop  resulted  in  the  recall  of  Governor  Craig, 
Sir  George  Provost  was  appointed  in  his  steao. 
and  the  demands  of  the  bishop  were  conceded. 
During  the  War  of  1812  the  bishop  loyally  sup- 

Srtea    the   English,    and   thereby  gained    the 
vor  of  the  government,  he  was  then  recog- 


recog- 
iii£cu  111  uia  uiucc  of  bishop,  granted  a  seat  m 
the  le^slative  coundl,  and  was  pensioned.  In 
1818  he  was  nominated  archbishop  of  Quebec. 
Consult   'Lifc>  by  Fcrland   (1864). 

PLETHO,  surname  of  Georgios  (jemistos 


Constantinople.  For  many  years 
he  was  the  head  of  a  pnilosophical  school  at 
Misitfara  in  the  Peloponuestis.    He  went  with 
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the  Emperor  John  VIII,  Palaeologus,  to  the 
council  at  Ferrara,  and  rentuucd  until  1441  in 
Italy,  where  he  gave  great  impetus  to  Greek 
studies,  and  was  the  means  of  establishing  the 
Platontc  Academy  of  Cosmo  de'  Medici.  His 
treatise  in  praise  of  Platonism  inaugurated  the 
long  quarrel  betweeit  the  disciples  of  die  two 
great  masters  of  antiiiuity,  wluch  prodtu^ul  a 
profoimd  study  of  their  syitems.  Plethc.  bow- 
ever,  mingled  with  the  PJatonic  pbilosapny  the 
notions  oi  the  later  Alexandrian  schooland  of 
the  spurious  writings  attributed  to  Zoroaater 
and  Hermes.  The  Best  collection  of  his  writ- 
ings  is  in  Migne's  <Patrolo»a  Graca'  (VoL 
XlX,  Paris  1866).  Consult  Schulue,  'PJetho. 
und  seine  Bestrebungen'    (1874). 

PLETHORA,  or  HYPBiUBHIA,  a  eoor 
diiion  of  overfulness  oi  the  htood-vascular  sys- 
tem, a  condition  in  wfaidi  there  is  obvious  ex- 
cess of  blood  in  the  body.  It  can  hardly  be 
called  a  disease.  That  is  to  say,  the  quantity 
of  blood  may  be  in  excess  of  the  normal,  but 
iu  Quality  may  be  unaltered.  On  the  other 
band,  there  is  a  condition  of  plethora,  called  by 
pathologists  hydnemic  pkthora,  in  which  there 
IS  not  only  excess  in  the  total  volume  of  blood, 
but  the  excess  is  due  to  retention  of  water,  so 
that  the  blood  is  more  watery  than  usual.  But 
the  term  plethora  as  ordinarily  used  signifies 
simply  excess  of  j>lood. 

Amputation  is  a  frequent  catise  of  plethora, 
as  the  diKesiive  powers  do  not  immediately  ac- 
commodate themselves  to  the  reduced  wants  of 
the  system,  and  too  much  food  is  liable  to  be 
taken  and  too  much  btood  formed.  Plethora 
has  two  leading  causes  -~  the  introduction  into 
the  vascular  system  of  too  much  nutriment,  and 
the  deficient  activity  of  tissue-change'  In  the 
variotis  organs,  whereby  the  nutritive  matter  is 
insufficiently  removed  from  the  blood.  A  ten- 
dency to  plethora  thus  generally  develops  at  an 
advanced  age,  when  the  activity  of  tissue- 
processes  has  been  considerably  diminished 
Plethora  is  often  confounded  witfi  obesity,  from 
which  it  is  quite  distinct.  Plethoric  persons, 
however,  are  usually  unduly  static,  much  of  the 
excess  of  nntricive  material  heing  d^osired  as 
fat  under  the  skin.  Plethora  produces  a  diminu- 
tion of  activity  and  a  greater  tendency  to  sice; 
than  belongs  with  health ;  these  symptoms  in- 
crease as  it  betxnnes  ag^^vated,  and  culminate 
in  lassitude  and  vertigo,  turgid  countenance,  mf- 
fnsed  eyes,  palpitation  of  the  heart,  and  similar 
tihenomena.  The  treatment  of  plethora  is  en- 
tirehr  ne^tivc,  and  is  suggested  by  the  causes 
of  me  disease.  Abstinence  and  exercise  are  its 
two  most  important  elements,  and  their  com- 
bination depends  upon  the  circimucances  of  the 
indhridnal  case.  Generally  abstinence  from 
malt  liquors,  wines  or  spirits  is  recommended. 

PLEURA,  the  serous  membrane  lining  the 
cavity  of  the  thorax  or  chest,  and  wblch  also 
covers  the  lungs.  Each  lung  is  invested  by  a 
separate  pleura  or  portion  of  this  membrane; 
the  structure  being  spoken  of  rather  as  double 
pleurae  than  as  a  single  membrane.  Like  all 
serous  membranes,  each  pleura  is  a  completely 
closed  or  shut  sac,  and  does  not  conununicacc 
with  its  companion  membrane;  and  it  furtlier 
resembles  the  other  serous  membranes  in  that 
one  Hde  or  part  of  the  sac  lines  the  containing 
cavity,  while  the  other  part  or  fold  is  reflected 
over  die  contained  organs.   In  the  thorax,  there- 


fore, each  pleura  is  found  to  consist  of  a  por- 
tion lining  the  walls  of  the  chest,  this  fold  being 
named  the  pleura  coslalis  or  parietal  layer  0( 
the  pleura.  The  other  fold,  rdlected  upon  the 
lunjfs  surface,  is  named  in  contradistinction  the 
pleura  tulmonalis,  or  the  visceral  layer.  These 
two  folds  enclose  a  space  known  as  the  pleural 
cavity,  which  in  healtn  contains  serous  fluid  in 
just  sufGdent  quantity  to  lubricate  the  surfaces 
of  the  pleurse  as  they  ^lide  over  one  another  in 
the  movements  of  respiratioa.  In  front  the  two 
pleural  sacs  touch  one  another  at  a  single  point 
only,  about  the  middle  of  the  sternum,  and  they 
therefore  enclose  a  space  between  them  known 
as  the  mediastinum,  which  is  again  divided  into 
anterior,  middle,  posterior  portions.  In  the  , 
mediastinal  space  the  heart  and  other  or^:ans  of 
the  chest,  excepting  the  lungs,  arc  situated. 
The  pleura  lines  the  ribs  laterally,  and  a  por- 
tion  of  the  sternum  or  breast-bone  in  front 
From  the  breast-bone  it  passes  backward  over 
the  pericardium.  The  pleura  of  the  right  side  is 
wider,  shorter  and  extends  higher  in  the  neck 
than  that  of  the  left  side.  The  outer  aspect  of 
the  membrane  adheres  to  the  lung-surface,  and 
also  to  the  pulmonary  vessels  as  these  leave  the 
pericardium.  It  is  also  attached  to  the  dia- 
phragm below;  elsewhere  it  is  but  loosely  con- 
nected (o  the  contiguous  surfaces.  It  is  sup- 
plied with  blood  vessels  from  the  internal  mam- 
louy,  intercostal,  phrenic  and  other  arterial 
trunks;  its  veins  corresponding'  in  namre  to  the 
arteries.  Its  nervous  supply  is  derived  from 
the  phreiiic  and  sympathetic  nerves,  while  the 
absorbent     or     lympathic     vessels     are     also 


The  diseases  to  which  the  pleurK  are  sub- 
icct  are  chiefly  pleuri^  or  ioflammatioD  of  the 
vembraoe;  pneumothorax,  with  or  without  ef- 
iueion  of  fluid  into  the  pleural  cavity  (hydro- 
thorax),  and  empyema.  Hzmothorax,  or  blood 
in  dte  pleural  cavity,  generally  results  from 
acddencal  wounding  of  the  inter<»stal  arteries. 
IliiamnutJon  of  the  pleura  of  itself  may  ler- 
minate  in  faydrothorax  or  empyema,  the  inflam- 
matory products  in  this,  as  in  other  cases,  ap- 
pesrinjg;  in  the  form  of  serous  fluid  or  pus 
respecUvely.    Sec  Pl£UKI5Y. 

PLBURISY,  an  inflammatory  disease  of 
the  pleura  (q.v.).  It  is  either  dry  or  accom^ 
panied  by  effusion.  Dry  or  fibrinous  pleurisy 
13  characteriied  by  an  inflamed  area,  usually  of 
small  extent,  covered  with  a  layer  of  plastic 
lymph  and  somewhat  roughened.  Its  invasion 
is  accompanied  with  sharp  pain  and  a  dry 
cough,  and  friction- sounds  are  heard  on  placing 
the  ear  to  the  chest.  Adjacent  portions  of  die 
membrane  may  adhere  together,  forming  ad- 
hesions which  become  permanent  and  limit  the 
Tnovements  of  the  lung.  Pleurisy  is  usually  due 
to  cold,  unless  secondary  to  another  disease, 
such  as  penumonia,  tuberculosis  or  cackcer.  Pre- 
(juently  an  arrest  of  the  inflammatory  process 
occurs,  and  the  fibrinous  layer  disapp^rs  from 
the  surface  of  the  pleura  hy  absorption.  If  not, 
there  may  be  an  effusion  of  serum  into  the  space 
between  the  two  layers  of  the  pleura.  The 
amount  of  effusion  may  be  so  greaj  as  to  cause 
serious  displacement  of  the  lung  or  heart.  If 
small  in  amount  the  fluid  is  often  reabsottied; 
but  otherwise  it  must  be  removed  by  tapping. 
The  fluid  at  first  is  pale  and  yellowish,  or 
stained  with  Uood-pigmcnt,    Later  it  becqmes        . 
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turbid,  and  if  it  becomes  infected  by  bacteria 
carried  into  the  pleura  h^  the  lympathica,  or 
entering  through  a  penetrating  wound  or  during 
the  progress  of  malignant  disease  or  tubercle, 
it  is  converted  into  purulent  matter.  The  con- 
dition is  then  termed  empyema,  or  chronic  puru- 
lent pleurisy,  and  is  Brave,  The  pus  may  pene- 
trate the  wall  of  the  pleural  cavity  and  the 
lung-tissue  and  burst  into  a  bronchial  tube  and 
ie  coughed  up.  Or  it  may  perforate  the  dia- 
phragm, enter  die  peritoneal  cavity  and  cause  a 
purulent  peritonitis.  Few  cases  recover  with- 
out surreal  treatment  which  consists  of  open- 
ing the  suppurating  cavity  and  providing 
drainage. 
.  In  all  pleuiisy  breathing  is  apt  to  be  shallow 
and  difficult,  and  general  weakness,  loss  of  appe- 
tite, headache  and  rapid  vulse  are  noted.  When 
pus  appears  in  a  pleural  cavity  there  is  an  ir- 
regular temperature,  a  succession  of  chills  and 
recurrent  sweats.  U^jon  (he  entrance  of  fluid 
into  the  pleura  the  friction-sounds  disappear, 
and  a  dullness  and  later  a  flatness  is  ascertained 
bv  percussion  over  the  position  of  the  effusion. 
Wet  or  sero-fibrinous  pleurisy  may  continue  for 
months,  and  the  compressed  lung  may  never  ex- 
pand again  to  its  former  volume,  but  may  be^ 
come  "camificd.*  Tuberculous  pleurisy  occurs 
as  a  result  of  tuberculosis  of  the  lung,  in  a  vast 
ntnnber  of  cases,  as  a  primary  disease.  As  a 
secondary  implication,  dry  pleurisy  always  oc- 
curs when  the  tubercular  process  reaches  the 
surface  of  the  lung.  Hemorrhagic  pleurisy,  or 
pleurisy  widi  a  bloody  effusion,  occurs  fre- 
quently in  cases  of  cancer,  Bright'*  disease  and 
certain  fevers,  as  well  as  in  tuberculosis. 
According  to   the  situation   of   the  lesion, 

tleurisy  is  termed  dij^hragmatic  or  interlob»- 
ir.  when  limited  by  adhesions  whidi  iorm 
pockets,  it  is  termed  encysted.  In  the  treatment 
of  pleurisy  little  medicine  is  used.  A  cathartic 
is  desirable  at  the  outset.  Adhesive-plaster 
straps  arc  employed,  fastened  around  the  chest, 
or  half  of  it,  to  secure  immobiliiation  of  the 
affected  side.  An  ice-bag  gives  relief  from  pain 
and  limits  the  inflammation.  Counter  irritation 
may  be  secured  with  iodine  or  mustard,  but  blis- 
ters and  cups  are  now  seldom  emplOTed,  Vapor 
baths,  to  cause  diaphoresii^  and  luuretics  are 
rarely  required.  Salicylates  are  useful  in  some 
cases.  Aspiration  of  the  fluid  is  secured  by 
means  of  a  hollow  needle  to  which  a  suction- 
pump  is  attached,  a  method  invented  and  intro- 
duced by  Wyman  of  Cambridge  and  Bowditch 
of  Boston,  The  needle  is  inserted  generally  in 
the  axillary  line  and  the  operation  is  practically 
without  risk.  The  fluid  is  withdrawn  slowly, 
and  eren  as  much  as  a  quart  may  beremoved 
with  safety,  Often  after  a  small  fraction  of  an 
elusion  is  removed  the  remaijider  will  be  ab- 
sorbed ^Mtitaneously.  In  cases  of  empyema 
a  free  incision  is  usually  made  and  open  drain- 
age secured.  Sometimes  it  is  necessary  to  re- 
set a  part  of  one  or  two  ribs.  After  recovery 
from  empyema  the  chest  is  usually  sunken  and 
flattened. 

PLEURISY-ROOT,  a  perennial  herb  of 
(he  genus  Asdepias   (q.v.), 

PLEURONBCTIDJE,    See  Fiatfish. 

PLEUROPNEUMONIA,  a  disease. com- 
mon to  cattle,  and  occasionally  communicated 
to  other  domestic  quadrupeds.    It  is  highly  con- 


tagiotis,  and  exceedingly  fatal,  diough  a  certain 
proportion  of  animals  recover.  It  first  mani- 
fests itself  in  a  morbid  condition  of  the  general 
system;  but  its  seat  is  in  the  lungs  and  the 
pleura,  where  it  causes  an  abundant  inflamma- 
tory exudation  of  thick  plastic  matter.  The 
lungs  become  rapidly  filled  with  this,  and  the 
animal  suffers  from  cough  and  difficulty  in 
breathing.  Many  die  in  the  course  of  a  few 
days.  It  is  believed  to  have  been  wholly  eradi- 
cated in  America  and  Europe.  Consult  Atkin- 
son, V.  T.,  'Special  Report  on  Diseases  of 
Cattle'  (Bureau  of  Animal  Industry,  Washing- 
ton 1912).    See  Cattle-plague;  Rinderpest. 

PLEVNA,  plev'n?,  or  PLEVEN,  Bulgaria. 
the  chief  town  of  the  district  of  the  same  name, 
about  four  miles  east  of  the  Vid  a  tributary 
of  the  Danube.  Plevna  commands  a  numb^ 
of  important  roads,  hence  is  a  place  of  some 
strategical  importance.  It  is  noted  for  the  gal- 
lant resistance  of  its  Turkish  ^rarrison  under 
Osman  Pasha  to  the  Russians  during  the  Russo- 
Turkish  War  of  1877-78.  Osman  intrenched 
himself  here  in  the  early  part  of  September, 
atid  the  Russian  attempts  with  superior  forces 
to  take  the  place  by  storm  were  failures.  When 
food  and  ammunition  had  run  short  he  made  a 
bold  effort  to  cut  his  way  through  his  enemies, 
but  was  compelled  to  capitulate  with  40,000  men 
(10  Dec,  187>1.  The  Russians  had  to  ass«nble 
a  force  of  100,000  men  and  starve  the  garrison 
before  victory  was  accompJi^ed.  The  area  of 
the  district  is  1,851   square^mles^  p^ulation, 
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don  1B96). 

PLKXIMKTER.    See  PKHarssiON. 


1757;  A  Paris,  France,  14  Nov.  183_.  ___ 
studied  composition  under  Haydn,  and  in 
1786  caade  a  tour  through  Italy  and  France 
where  he  was  everywhere  received  with  the 
greatest  favor.  In  1787  ]ie  was  appointed 
chapel-nuster  to  Strassburg  cathedral ;  but  in 
consequence  of  the  revolution  be  was  obliged 
to  tiee.  He  proceeded  to  I^ndon;  t>ecarae 
again  connected  with  Haydn,  and  gave  a  seriei 
of  concerts  in  1791-92.  He  soon  after  went  back 
to  France,  and  at  a  later  period  founded  a 
musical  business  and  piano  factory  which  be- 
came one  of  the  most  important  in  Europe.  In 
1801  he  commenced  editing  the  'Biblioth^ne 
Musicale,'  in  wtiich  he  inserted  the  best  worio 
of  the  Italian,  CJerman  and  Frendi  composers. 
His  own  works,  chiefly  instrumental  pieces,  axe 
ligbt,  pleasing  and  expressive.  The  earliest  of 
thtfn  are  the  best  One  of  the  most  popular  is 
the  well-known  hymn  tune  which  bcirs  fait 

PLICA,  PLICA  POLONICA,  or  TRI- 
CHOMA, a  condition  formerly  regarded  as  a 
disease,  indicated  by  a  maltinc  of  tic  hair  of 
the  head  or  body,  in  wWcti  ihe  hair  becomes 
agglutinated  fcy  a  nauseous  exudation  from  the 
roots,  the  btilbs  become  enlarged,  and  the  hair 
swells  and  becomes  soft.  Plica  is  said  to  faave 
appeared  in  Poland  and  adjacent  districts  Aotit 
the  end  of  the  13th  century^  and  is  now  grad- 
ually wearing  out.  The  condition  is  usually  kept 
up  by  neglect,  being  deemed  a  safeguard  against 
some  internal  disease,  and  no  means  lieing  taken 
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._ J  it.     The  treatment  of  plica  is  for 

the  most  part  empirical,  and  beyond  cleanjinaas 
and  attention  to  diet  there  appears  to  be  noth- 
ing in  regard  to  it  determined  with  certainty.    . 

PLIMSOLL,  pl!m'!61.  Satnoel  (•The 
Sailors'  Feiend"),  EnR-lish  reformer;  t,  Bris- 
tol, 10  Feb.  1824;  d:  Folkestone,  Keot,  3  June 
1898.  Ibrough  tus  occupation  as  a  coal  dealer 
he  Jwcame  interested  ia  ^e  condition  of  sailors, 
and  tiie  dangers  to  which  tti^  were  exposed 
by  unscrupulous  overloading  of  heavily  insured 
vessels  induced  him  to  enter  Parliament  in  1866 
as  member  for  Derby.  In  1873  he  published 
'Our  Seamen,'  w4iich  succeeded  in  its  purpose 
of  arousiiHi;  public  attention,  and  in  1876  the 
Merchant  Shipping  Act,  embodying  many  of  his 
demands,  was  passed  Among  Its  pro  visions 
was  the  load  line  InKnTn  as  "PlintsoH's  line,* 
iriiidi  has  since  been  marked  on  aH  English 
ships.  He  also  wrote  'Cattle  SWps>  (1890). 
widi  reference  to  securing  reform  in  that  difect- 
tion. 

PUNLIMMON,  plln-lim'miJn,  PLYN- 
LIHON,  or  PUMLUMON,  Wales,  a  monn- 
lain-mass  on  the  boundary  between  the  counties 
of  Montgomery  and  Cardigan,  10  miles  west 
of  Llamidloes.  It  has  three  principal  summits 
(although  the  name  means  'five  beacons'),  at- 
taining a  maximum  altitude  of  ^468  feet.  The 
Severn  and  the  Wye  rivers  rise  on  its  slopes. 

PLINTH,  in  architecture,  the  lower  square 
member  of  the  base  of  a  column  or  pedestal} 
In  a  wall  the  term  plinth  is  applied  to  two  or 
fliree  rows  of  bricks  wiiich  project  from  the 
face.    See  ARCHrrecTtiBE;  Column, 

PLINY,  plin'y  (Gaivs  PuMrns  Secundus), 
cotnmonly  called  Pliny  the  Elder,  Roman  au- 
thor: b.  Novtun  Comum,  23  A.a;  d  Statux,  79 
A.a  He  came  to  Rome  at  an  early  age  wiiere 
he  availed  himself  of  the  best  teachers.  Hie 
served  in  Germany  under  Domitius  Corbulo 
'  and  Pompouius  Secundus,  and  cfetained  the 
command  of  a  troDP  of  ca^jry.  During  the 
intervals  of  his  military  duties  he  oonKwsed  the 
treatise  'De  Jaculatiore  Equestri,*' and  begati 
a  'History  of  the  Cetmanii:  War.>  which  he 
subsequently  completed  in  20  books.  Appaa- 
ently  he  fau|fit  in  the  Jewi^  wlr  and  was 
made  procurator  of  Syria.  It  is  known  that  he 
was  also  appointed  procurator  of  the  emperor 
in  Spain.  His  nephew,  Pliny  the  Younam* 
(q.v.),  has  left  an  account  of  his  life  at  this 
period,  which  was  one  of  constant  sttx^.  He 
made  extracts  from  all  the  book^  be  readt  or 
had  read  to  him,  and  at  his  death  left  fa^ 
needle w  160  volumes  of  these  notes.  His 
'Natural  Hiitoiy,*  compiled  from  materials  ac- 
cuDiulated  in  dus  way,  was  published  about  77. 
This  is  his  only  cKlant  work.  He  perished  in 
the  eruption  of  Mount  Vesuvius  rfiich  over- 
whelmed Pompeii  and  Herculadeum.in  79.  The 
'Historia  Naluralis*  is  divided  into  37  books, 
aed  is,  according  to  his  own  account,  a  com- 

Cilalion  from  upward  of  2,000  volumes.  It  era- 
races  the  domain  of  natural  history  in  the 
widest  sense,  including  astrono^ny,  'geocraidLy 
and  meteorology.  It  even  goes  beyond  what 
natural  history  in  any  sense  wonld  include  ~^ 
treating  of  the  fine  arts  and  huoian  Institutlans 
and  inventions.  The  first  edition  was  pi4>- 
iAed  at  Venice  in  1469.  The  edition  of  Har- 
down:L685  is  the  firBt  critical  edttion.    llie  edi- 


tion of  Panckouke  (1829-33),  with  a  Frent* 
translation,  and  notes  by  eminent  modern 
naturaKsts  and  scientific  men,  including  Cuvier, 
is  of  great  value.  The  best  editions  of  the  text 
are  those  of  Sillig  (18SI-58)  and  Detlefsen 
(1866-73).  PHny  was  translated  into  English 
by  Philemon  Holland  (1601,  two  vols,  folio). 
There  is  a  translation  HSSS)  in  Bohn's  Qassic 
Library  by  Bostock  ana  Riley.  Pliny  has  been 
the  chief  source  from  which  historians  have 
obtained  color  and  detail  to  embellish  their  de- 
scriptions of  life  at  the  opening^  of  the  Chris- 
tian era.  While  his  accumulations  were  not 
scientific  in  the  modern  sense,  and  white  he 
did  not  have  the  trained  sense  of  a  modern 
encyclopedist,  yet  he  was  an  indefatigable 
"worker,  and  has  passed  on  to  the  modern  « 
vast  amount  of  early  erudition  which  otherwise 
would  have  been  lost.  Consult  Mayhof's  re- 
publication of  Jan's  1875  edition  of  Pliny's 
works  (1909). 

PUNY  (Gaicb  Plinius  Cectuus  Secdk- 
Dus),  called  Pliny  die  younger,  Roman  author; 
b.  Novum  Comum,  62  a.d.  ;  d.  about  113.  He 
was  a  nephew  of  Pliny  the  Elder,  try  whom  he 
was  adopted  aod  carefully  educated.  He  studied 
at  Rome  under  Quindlian  and  Nicetes  Sacerdos, 
in  76  wrote  a  work  in  Greek — *What  it  was 
I  know  not[  it  was  called  a  tradegy* — and  in 
81  made  his  first  appearance  aa  an  advocate  by 
pleading  a  case  before  the  centimiviri.  After 
service  in  Syria  as  tribune  of  the  third  le^rion, 
he  entered  public  life,  becoming  successive^ 
quaestor  Cxsaris  (emperor's  qufestor;  87), 
tribune  of  the  plebs  (91),  and  prartor  (93),  He 
was  then  forced  b^  (he  conditions  of  Oomitian'e 
government  to  withdraw  from  his  office;  and 
the  discovery  among  Domitian's  papers  of  a 
charge  of  treason  against  him  makes  it  evident 
that  his  life  was  saved  by  the  tyrant's  assassin- 
ation (96).  In  SepteWier  100  he  became  con- 
sul (with  CornuCtts  Tertullus).  Trajan,  wiA 
clear  appreciation  of  Pliny's  adnuni strati ve  tal- 
ents, made  him  augur  (104  or  105),  and  later 
curator  of  the  channel  ^nd  batiks  of  die  Tiber 
and  of  the  municipal  drainage  system.  He  was 
sent  out  in  111  as  governor  with  special  powets 
of  the  province  of  Bithynia.  Hij  official  cor- 
respondence with  the  emperor  ends  in.  113;  and 
he  then  disappears  from  view.  His  misceilfc- 
neous  letters  are  the  best  extant  contemporary 
authority  for  an  important  period  of  Roman 
history.  Those  to  and  from  Trajan  afford  the 
i3iief  documentaiT  evidence  for  the  study  of 
Roman  provincial  government;  and  they  con- 
tain, also,  (he  earliest  information  ab  ex4ra  of 
the  manners  of  the  primitive  Christians  and 
their  official  treatment  by  the  Roman  adminis- 
tration. Through  the  extent  and  variety  of  his 
own  works,  supplemented  by  inscriptions  dis- 
covered at  Novum  Comum,  Pliny  is  perhaps 
more  fully  and  accurately  known  than  auy  an- 
cient writer  save  Cicero.  His  letters,  however, 
unlike  those  of  Cicero,  were  evidently  written 
and  arranged  for  publication.  The  order  is 
largely  chronological,  although,  to  give  an  im- 
pression of  carelessness,  slight  deviations  ap- 
pear widiin  the  individual  boc^.  The  diction 
IS  clear  and  smooth;  and  if,  as  Simcox  thinks, 
his  "boundless  self-complacency  found  here  a 
safe  opportunity  for  expansion,*  there  is  also 
manifest  throughont  a  certain  tone  of  culture 
and  distinction  which  quite  roconcites  to  any 
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(uch  quality.  Of  PUny's  verses  aottuDK  re- 
maim  and  of  tis  publi^ed  speecbes  only  a  fu)- 
some  panegyric  on  Trajan  whose  florid  style 
probaUy  represents  his  oratorical  attempts  to 
iroitaEe  Demosthenet.  The  best  editicm  is  that 
of  Kdl  (1873),  who  established  the  text  and 
was  aided  by  Mommsen.  There  are  also  muiy 
other  excelleni  editions  in  whole  or  in  part 
Hiere  is  an  English  version  of  the  letters  by 
Lewis  ()8S0).  Consult  also  Church  and  Brod- 
ribb,  'FUd/s  Letters  (1872)  in  Collins'  «An- 
dent  Classics  for  English  Readers* ;  and 
Schaaz,  Uartin,  'Geschichte  der  Ri>miscfaen 
Litteratur'    (Munich  1913). 

PLIOCENE,  according  to  Geological  Sur- 
vey usage,  the  latest  epoch  of  the  Tertiary 
period.  It  is  preceded  by  Miocene,  and  fol- 
lowed ty  Pleistocene.  Some  authorities  give 
it  the  rank  of  period.  During  this  epoch  the 
continent  of  North  America  nad  very  nearly 
the  same  outline  as  at  present,  though  a 
-very  narrow  Strip  of  marme  beds  on  parts 
of  the  Atlantic  and  Gulf  coasts  show  that 
at  least  for  part  of  the  epodi  the  sea  had  en- 
Qtoached  on  the  land.  Florida  was  largely  un- 
der water.  A  narrow  belt  of  marine  beds  alio 
exists  on  the  Pacific  Coast.  Radier  general 
uplift  of  thf  continent  took  place  near  the  close 
of  Pliocene  time.  The  connection  with  South 
America,  broken  during  Eocene  (q.v.)  time, 
was  re-established  during  the  FHocene,  witfi  a 
resultant  minglinK  of  the  faunas.  The  life  of 
tfae  qwcfa  was  not  greatly  diiTerCnt  from  that 
of  modem  times.  The  horse,  which  originated 
in  the  United  States,  had  developed  to  its  pres- 
ent genlis.  The  rhinoceros,  the  mastodon  and 
'the  sabre-toothed  tiger  were  all  present,  though 
they  ceaied  to  exist  on  this  continent  during 
the  Pleistocene.  In  Java,  a  skeleton  has  been 
found  in  Pliocene  rocks,  that  may  posslMy 
rejiresent  an  ancestral  man.  It  has  been  called 
Filhecanthropui    erectus    (q.v.). 

PLIOHIPPUS.   See  HoKSE,  Evolution  or. 

PLIOSAUSUS.    Sec  Plssiobaukus. 

PLOCK,  p]6tsk,  or  PLOTZK,  places  in 
Poland,  (1)  town,  capital  of  the  government  of 
Plock,  on  the  right  bank  of  die  Vistula,  60 
miles  nor&west  of  Warsaw.  It  has  no  less 
than  25  squares,  of  whidi  one  in  the  old  town 
is  very  regulaily  built.  It  has  a  handsome 
cathedral,  a  considerable  trade  and  several 
Urge  fairs.  Pop.  (1915)  35,190.  (2)  The  gov- 
ernment of  Plock  has  an  area  of  3,641  square 
miles  of  level  and  moderately  fertile  territory. 
It  was  overrun  by  the  Germans  during  the 
World  War  and  sadly  damaged.  The  region 
is  agricultural;  wheal,  rye  and  oats  are  grown 
and  milled :  there  is  a  considerable  beet-sugar 
industry.  Lumber  is  cut  and  shipped.  "Ilie 
Vistula  is  the  principal  river,  but  the  Dreweni, 
which  forms  part  of  tlie  northern  boundary 
with  Prussia,  is  a  stream  of  good  site.  Pop. 
786,000. 

PLOMBIBRES,  p1aA-be-4r,  France,  b 
healih-resom  in  the  department  of  Vos^cei,  14 
miles  south  of  Einnal.  It  became  fashioniriile 
during  the  Second  Empire  through  the  favor 
c>f  Napoleon  III,  thoi^  the  virtues  of  its 
wat«rs  were  known  ever  since  the  times  of  die 
Romans.  There  are  nearly  30  sorini™,  na^f- 
ing  in  temperature  frtun  66°  to  150°  F.;  tfaeir 


waters  ara  in  great  repute  against  sldn  diaeasea, 
goat,  liieumatisBi,  dyspepsia,  female  complainte, 
etc.  A  handsome  casino  was  opened  in  187|6^ 
and  there  are  pictnresqite  walks  and  a  ^t'k  in 
die  valley  in  Miich  the  village  staadi.  Penna- 
nent  population  about  2JXX). 

PL0TINU8,  .plfr-lfnuB,  the  most  funoM 
of  Neo-Platooisti:  i>.  I^vopoUs,  Efirpt,  about 
204  A.D.;  d.  UintuPDit,  CanjpMiia.  270.  In  his 
intercourse  widi  hia  ptipila  aad  aoituaintanccs 
he  avoided  all  referoLCe  to  the  anMoedem 
circum stances  of  his  life,  his  age,  nativity  or 
parentBge.  It  is  conjectared  mat  he  was  of 
Roman  ilescent,  prabaUy  a  freedman.  It  was 
in  bis  28th  year  diat  the  desire  to  study 
phikiEophy  awoke  io  him.  He  then  fell  into 
great  desponden^  and  was  brought  by  a 
triend  to  Ammomus  Saccss,  a  Oirisdan,  who 
had  written  some  works  on  Cltrialian  dieology, 
but  returned  to  the  Hellenic  faith.  He  renuunftl 
widi  him  some  ID  years.  In  242  he  joined  the 
expedition  of  the  Ejnperor  Gordiati  to  the  East, 
in  order  to  learn  the  philosophy  of  ithe  Fenians 
and  Indians.  After  the  death  of  (lOfdian  be 
went  (o  Rome  wtiere  he  subsequently  lived  and 
taughL  About  2S4  his  friends  induced  him  to 
put  his  doctrines  in  writing.  The  works  of 
Plotinus  were  highly  valued  by  Lontpnus;  al- 
though itfiat  philos^iher  was  in  no  sense  a 
Plotinist,  and  are  distinguished  by  energy  and 
enthusiasm.  He  was  in  fact  a  preacher.  His 
teaching  secured  him  great  respect  and  pp[»u- 
larity  among  those  who  did  not  receive  Chris- 
tiamty.  Parents  left  theii'  children  to  his  care, 
and  his  house  was  full  of  orphans  of  both 
sexes  entrusted  to  his  guardianship.  Although 
.ne^ectful  of  fats  own  temporal  interests,  he 
showed  no  want  of  shrewdness  in  looking  after 
the  estates  of  his  wards.  Plotinus  enjoyed 
the  favor  of  the  Emperor  Gallienus,  from  whom 
he  obtained  the  privilege  of  rebuilding  at  the 
expense  of  the  govetnment  two  destroyed  towns 
in  the  Campania,  with  a  view  tn  their  being 
governed  accordiRg  to  the  laws  of  Plato.  Plo- 
tinuE  w»s  one  of  the  jip'eat  masters  of  phi' 
k>so[Aiy.  The  value  of  his  system  depends  less 
npon  the  intrinsic  truth  it  contains  than  upon 
its  historical  importance  and  its  adaptation  to 
a  certain  class  of  human  sympathies.  The  his- 
torical value  of  the  system,  great  'botti  in  its 
antecedents  and  consequents,  is  due  partly  to 
the  circumsmnees  out  of  whidi  it  arose  and 
partly  to  the  genius  and  originality  of  its 
founder.  It  hadT  its  source  at  tne  junction  of 
two  independent  streams  of  thought;  mysticism 
and  dialectics,  which,  already  fortuitously 
united,  received  a  new  direction  from  the  in- 
dividual energy  of  the  mind  of  Plotinus.  He 
was  well  acquainted  with  the  older  Greek  phi- 
losoirfiy,  the  Ionian  and  the  Eleatic  schools, 
etc.,  and  according  to  the  eclectic  tendencies  of 
his  day  believed  toere  was  a  fundamental  unity 
in  these  various  systems.  It  was  to  Plato,  how- 
ever, that  he  looked  as  his  great  authority.  He 
bcUeved  himself  a  strict  follower  of  Plato; 
uses  Plato's  term,  the  Good,  for  his  highest 
generalisation;  bnt  with  Pk>tinus  it  is  an  ab- 
straction from  wfai(4)  every  determinate  quality 
has  been  eliminated  and  would  rather  be  de- 
scribed in  modern  philosotAiical  lanfruase  as  tbe 
Absolute.  Consult  Jones,  Rufus  M.,  'Studies 
in  Mystical  Religion'  (1909) ;  (rtifhrie,  K.  S., 
*The  PhiloBo^y  of  PIotinus>    (1910);    Inge, 
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W.  R.,  'The  Ptulosoi>hr  oi  Flotuins'  (2  vols.. 

London  1918). 

PLOTZ,  plafci,  Htrry,  American  bacteriolo- 
gist: b.  Paterson,  N.  J..  189a  In  1913  be 
was  gniduated  at  the  College  of  Physicians 
and  StMseons  of  Columbia  University  and  in 
1914  discovered  the  bacillus  of  typhus.  He  sab- 
Mquentlv  proved  the  identity  of  Brill's  diiease 
with  ty^us  and  in  1915  he  brought  ont  a  vaccine 
againBt  typhus.  The  authorities  of  Mount  Sinai 
Hospital  sent  him  to  Serbia  in  1915,  with  a  com- 
plete vaccination  apparatus,  in  an  efiort  to  stem 
the  tide  of  the  Qrpbus  epidemic  then  ra^ng  in 
that  country. 

PLOVER,  the  general  name  employed  to 
designate  most  birds  of  the  limicoline  family 
CharadrUda,  of  wtnch  the  trtie  plovers  are 
sometimes  faeM  to  connitnte  the  subfamily 
CHaradriria,  and  to  that  «(tent  are  separated 
from  the  turnstones  and  surf-birds  (qq.v.). 
Closely  related  are  the  sandpipers  and  snipes 
<qq.v.>.  The  plovers  have  a  short  or  mod- 
erate bill,  never  exceeding  the  head,  soft 
basal  ly,  but  homy,  somewhat  enlarged  and 
usually  slightly  hocdted  at  die  end.  The 
legs  are  comparatively  short  and,  with 
only  a  few  exceptions,  have  no  hallux, 
and  the  three  remainiiiR'  loes  arc  not  much 
leuKtbened.  The  'b^dy  is  full  and  ptump.'  the 
mtOL  short  and  thick  and  the  head  large.  The 
ionR  pointed  wings  reach  to  the  tip  of  the 
short,  12^niHed  taiL  Plovers  are  small  or 
moderate  sued  birds,  remarkable  for  their  ex- 
tensive migrations  and  fomrd  along  the  sea- 
shore or  in  plains  and  fields.  They  arc  strictly 
ground  birds  and  with  few  exertions  lay  four 
speckled  pyriform  eggs  in  a  slight  depression 
in  the  ground.  About  75  species  are  known 
from  all  parts  of  the  world,  some  of  the  exotic 
ones  exhibiting  remarkable  modi  locations.  With- 
in the  fimits  of  North  America  there  occur 
three  genera  and  13  species,  all  closely  related. 
The  most  distinct  of  these  is  the  lapwing 
(Vanellus  vanellus'^,  known  by  its  crested  head 
and  long  overlamng  wines,  a  rare  straggler 
from  Europe  wnich  scarcely  belongs  to  Qur 
fauna.  To  the  genus  Charadrius  belong  the 
black-bellied  or  bull  plover  (C.  jqaatarola) 
and  the  golden  plovers  (C  dominicui),  et  at. 
The  former  is  nearly  a  foot  long,  and  in  the 
breeding  plumage  has  the  under  parts  largely 
black,  but  in  the  autumnal  plumage,  as  usually- 
seen  in  the  United  States,  the  black  is  titnited 
chiefly  to  the  axillary  region.  This  plover  may 
be  distinguished  at  once  from  any  closely  re- 
lated American  species  by  the  presence  of  a 
distinct  hind  toe.  It  breeds  in  the  far  north 
sparingly  as  far  south  as  Minnesota,  and  under- 
takes die  most  stupendous  migrations,  reaching 
South  American  on  our  side  and  Soutli  Africa, 
Australia  and  Tasmania  on  the  other.  It  mi- 
grates in  flocks  both  coastwise  and  in  the 
mterior;  and  is  equally  common  in  this  country 
and  Europe  where  it  is  called  the  gray  plover. 
The  American  golden  plover  (C.  dominiciu), 
also  known  to  gunners  as  the  field  plover  and 
buU'bead  plover,  is  only  slightly  smaller  than 
the  last,  from  which  it  is  easily  distinguished 
by  the  absence  of  a  hind  toe  and  the  paler  finely 
mottled  plumage,  the  upper  parts  of  which  have 
much  golden-yellow  in  summer.  This  Species 
breeds  in  Arctic  America  and  winters  as  far 
south  as  Patagonia,  passing  through  the  United 


States  as  a  transient  in  the  spring  and  again 
from  Ai^ust  to  November.  At  the  latter  sea- 
son their  numbers  are  au^ented  by  the  young 
of  the  year,  and  they  migrate  in  great  flocl^ 
or  waves  which  often  linger  for  several  weeks 
in  nei^borhoods  where  food  is  abundant.. 
Consult  Elliot,  'North  American  Store  Birds' 
(New  York  1895);  Sandys  and  Van  Dyke. 
'Upland  Game  Birds'  fNew  York  1902) ; 
Murphy,  'American  Game  Bird  Shooting' 
(New  York  1882) ;  besides  the  standard  works 
on  omitbology. 

FLOW,  an  implement  ori^nally  drawn  t^ 
horses,  oxen,  etc.,  used  for  breaking  up  or 
loosening  the  soil,  preparatory  to  planting  or 
sowing.  The  plow  was  the  primary  implement 
of  civilization.  The  cultivation  of  the  soil,  which 
b^ao  with  the  invention  of  the  plow,  made  it 
possible  for  men  to  live  in  permanent,  populous 
communities,  and  dvilizalion  found  a  foothold 
wherever  the  pastoral  tribes  of  the  Stone  Age 
learned  the  lesson  of  industry  by  following  the 
plow.  According  to  an  Egyptian  legend, 
'Osiris  taught  the  way  and  manner  of  tillage 
and  good  management  of  die  fruits  of  the 
earth.*  It  was  undoubtedly  in  the  valley  of 
the  Nile,  or  the  Euphrates,  that  the  plow  was 
invented,  for  in  these  valleys  are  found  the 
oldest  ruins  of  agricultural  selllements. 

The  first  plow  was  roughly  fa^ioned  from  a 
forked  tree.  One  branch  served  as  the  beam, 
while  the  other  branch  was  cut  off  and  pointed, 
and  the  tail  was  trimmed  to  form  a  handle. 
Pk>ws  of  this  crude  type  are  pictured  on  Egyp- 
tian monuments.  After  bronze  tools  came  into 
use  it  was  possible  to  make  a  more  finished 
and  efficient  plow  of  dressed  timbers,  and  many 
variations  are  found  in  the  forms  of  wooden 
plows  that  were  used  2,000  to  4,000  yeai?  ago. 
In  the  prevailing^  type,  a  block  of  wood,  widi 
the  front  end  pointed  or  wedge-Shaped,  served 
as  the  bottom,  to  which  the  beam  and  a  single 
handle  were  attadied.  In  Latin  America,  utd 
in  many  other  parts  of  the  world,  wooden  plows 
of  this  form,  with  iron  points  and  one  handle, 
are  in  use  to  this  day.  The  exten^on  of 
agriculture  and  civilization  in  Europe  awaited 
the  introduction  of  iron  for  plow  points,  wfaidi 
occurred  shortly   before   the   Qiristian   era. 

The  ancient  plow  merely  stirred  or  loosened 
the  soil.  Modern  plows  cut  a  furrow  and  turn 
it  over  so  as  to  cover  die  sod  and  weeds,  and 
leave  fresh  soil  on  the  surface  as  the  seed  bed 
of  the  crop  thai  is  to  be  planted  or  sown.  Entf- 
liah  and  American  patent  records  show  the 
evoltttion.  in  the  past  two  eeniuries,  of  the  mod- 


was  used  in  me  United  States  until  the  begin- 
ning of  the  19lh  century,  reflects  English  ideas 
in  ^w-making.  The  point  was  of  wrought 
iron,  sometimes  tipped  or  edged  with  steel.  The 
ffloldboard  and  all  the  other  parts  were  of 
wood,  but  in  some  cases  the  moldboard  was 
covered  with  sheet  iron. 

In  1797  Charles  Newbold.  of  New  Jersey, 
patented  a  cast-iron  plow  in  whic^  the  share 
and  moldboard  were  cast  in  one  piece,  but  this 
plow  did  not  prove  successful,  as  die  cast-iron 
point  would  soon  wear  off,  and  fanners  could 
not  afford  the  cost  of  renewal  of  so  large  and 
expensive  a  casting.     The  most  practii^  im- 

S-ovement  of  this  period  was  made  by  Richard 
.  Chenawortb,  of  Baltimore,  one  oi  the  first 
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manufacturers  of  farm  implements  in  the  United 
Stales,  who  patented,  in  1813,  a  cast-iron  plow 
in  which  the  share,  moldboard  and  landside 
were  cast  in  separate  pieces.  Jethro  Wood,  of 
New  York,  who  took  out  patents  in  1813  and 
■  1819  on  improvements  in  cast-iron  plows,  has 
been  given  credit  far  important  work  in  the 
introduction  of  improved  plows,  altliou^  the 
main  feature  of  his  patent  of  1819  was  not  a 
practical  invention.  He  never  encaged  in  man- 
ufacturing, and  was  unsuccessful  in  obtaining 
any  income  from  royalties  or  licenses  under  his 
patents,  but  he  pve  his  entire  life  to  tfae  work 
of  advocating  the  use  of  cast-iron  plows. 

To  James  Oliver,  of  South  Bend,  Ind.  is 
due  the  credit  for  the  invention  of  the  chilled 
plow.  He  began  the  manufacture  of  plows 
at  South  Bend.  Ind,  in  1855.  When  iron 
is  cast  in  a  chill,  that  is,  in  a  mold  one 
side  of  which  is  a  metal ,  vessel  filled  with 
water,  the  sudden  cooling  of  the  molten  iron 
in  contact  with  the  chill  gives  the  casting  a 
surface  as  bard  as  the  hardest  steel.  But  the 
chilled  metal  was  not  strong  enough  to  stand 
^c  hard  usage  dlat  a  plow  receives  in  the  field, 
and  it  was  impossible  to  prevent  flaws  and 
blow  holes  in  llie  broad  face  of  a  moldboard. 
After  many  years  of  effort,  Mr.  Oliver  mastered 
the  problem.  His  Erst  success  was  obtained  in 
chilltag  the  wing  or  outer  end  of  the  mold- 
board,  where  the  friction  with  the  soil  is 
greatest  and  he  ultimately  succeeded  in  lliis 
puipose  by  the  use  of  three  ioventions.  The 
grst  consisted  in  the  use  of  a  chill  filled  virith 
hot  water.  The  heat  dried  out  the  moisture 
of  the  sand  in  the  mold,  and  diis  obviated  the 
flaws  and  blowholes  that  were  caused  by 
steam,  whidi  had  been  generated  when  the 
malt«n  metal  was  poured  mto  the  mold.  The 
next  invention  was  the  ventilation  of  the  chill 
by  means  of  (iieckered  grooves  on  its  face, 
which  permitted  the  air  and  hot  Rases  from  the 
metal  to  escape  from  the  mold.  These  two 
inventions  produced  a  chilled  casting  which 
was  free  from  flairs,  but  moldboards  cast  in 
this  manner  were  not  strong  enou^  to  stand 
ordinary  usage  in  die  field.  This  last  difficidty 
was  overcome  by  the  invention  of  an  annealing 
process  which  tempered  and  strenf^ened  the 
moldboard  without  detracting  from  its  wear- 
ing: and  scouring  <iualities  and  made  ibe  chilled 
plows  a  complete  success. 

A  few  of  the  notaMe  improvements  that 
have  been  patented  by  James  OUvb-  are:  The 
cast  share,  with  chilled  point  and  cutting  edge, 
made  *y  a  5inq»le  process;  the  share  with  an 
upward,  conlter-Iike  extension,  wWth  fits 
against  the  front  edge  of  the  moMboard  and 
gives  a  new  vertical  cutting  edge  to  the  plow 
when  the  share  is  renewed ;  the  curved  malwaMe 
standard,  which  brings  the  beam  over  the  lifie 
of  resistance  of  the  plow ;  the  simple  adjust- 
ment of  the  beam,  which  makes  the  plow  bal- 
ance perfectly  with  two  or  three  horses;  ihe 
malleable  gauge  wheel,  which  Regulates  the 
depth  of  the  furrow;  and  other  devices  to  s1b»- 
plify  and  improve  the  work  of  the  plow. 

The  next  improvement  in  plows  was  the 
sulky  or  buggy  plow,  having  two  wheels  and  a 
seal,  also  a  fever  for  regulating  the  depth  ol 
the  share.  Then  came  the  gangplow  or  multi- 
plow,  drawn  by  a  tractor  instead  of  horses. 
For  such  plows  the  share  and  moldboard  was 


often  impracticable  so  the  £se-plow  was  in- 
vented, caitsisting  of  a  circular  disced  metal 
share  that  turned  the  soil  as  it  rotated  A 
variety  of  plows  are  manufactured  for  specif 
uses,  as  for  ditching,  plowing  on  a  side-hill, 
for  paring  sod,  or  for  cultivating  particular 
crops.    See  Aghcultuse. 

PLOWDEN,  Bdmund,  English  jurist:  b. 
Plowden,  Shropshire,  1518;  d.  6  Feb.  158S.  He 
was  educated  at  Cambridge  and  Oxford,  admit- 
ted to  practice  physic  and  surgery  in  15S2  and 
later  studied  law. .  He  was  returned  to  Parlia- 
ment for  Wailingford,  Berkshire,  in  1553,  and 
in  1554  as  member  for  both  Reading,  Berkshire, 
and  Woottoo-Bassett,  Wiltshire;  in  1554-55  he 
withdrew  his  company  with  39  members  who 
were  dissatisfied  with  the  proceedings  of  Parlia- 
ment. Proceedings  were  brought  against  them 
for  contempt  Plowden  defended  his  own  case, 
and  the  matter  was  dropped.  He  was  returaed 
to  Parliament  for  Wootton-Bassett  in  1555. 
After  the  accession  of  Elizabeth  he  received  no 
further  political  recognition,  his  steadfast  adher- 
ence to  the  Roman  Catholic  faith  barring  his 
path  though  he  was  admittedly  the  greatest 
lawyer  of  his  day.  No  prooecdings  were  taken 
against  him,  though  he  often  appeared  in  court 
as  counsel  for  those  of  his  faith.  Bishop  fionner 
being  one  of  his  clients.  His  works  are  highly 
valued  as  a  clear  and  authoritative  recon]  of  the 
law  proceedings  of  his  time.  'Les  Commen- 
taires'  (1571)  fully  sustains  his  reputation  as  a 
great  jurist,  and  he  also  wrote  <Le9  Qmeres  del 
Monsieur  Plowden'  (trans.  1662).  Consult 
Granger,  'Biographical  History  of  England' 
(1824);  Wallace,   'The  R^Ktrters'    (1882). 

PLi^CKBR,  pluk'er,  Jnlins,  German  mathe- 
itidan  and  physicist:  V  Elberfield,  16  July 
1801 ;  d.  Bonn,  22  May  1868.  He  became  a  lec- 
turer at  Bonn  in  1825,  professor  of  mathemat- 
ics there  in  1329,  and  after  holding  a  chair  at 
Halle  in  1834-36  was  again  at  Bonn  until  his 
deatiL  His  contributions  to  mathematics  were 
of  much  importance.  He  invented  what  is 
known  as  line  (or  linear)  geometry,  the  theory 
of  systems  of  rays,  complexes  and  (Mngmences, 
Ms  uncompleted  work  on  which  was  finished 
by  Klein,  his  assistant,  as  'Neue  Geometric  des 
Raumes'  (1868-69).  In  his  'Tbeorie  der  alge- 
braischen  Curven*  (1839)  he  develops  the 
•six  equations,*  known  by  his  name,  concern- 
ing the  singularities  of  algebraic  curves.  From 
1847  he  devoted  much  attention  to  [{hysics.  He 
made  study  of  the  magnetic  properties  of  gases 


liquids,    speclroscopy    and    electrical    phe- 

;na  of  tight  in  rarihed  air.    He  originated 

the  Gdssler  tubes  and  discovered  the  fluores- 
cence of  cathode-rays.  His  'Analytisch-gco- 
metrische  Entwickelungen'  (1828-31 )  contains 
accounts  of  his  laibor  in  this  field.  Consult 
Dronke,  'Julius  PJijcker>  (1871);  Qebsdi, 
<Zum  Gedachtniss  an  J.  Fliicker>  (1872). 

PLUM,  the  popular  name  for  several  spe- 
cies of  the  genus  Prunus,  extensively  cultivated 
in  mild  climates  for  their  fruits.  They  are 
widely  distributed  in  the  North  Temperate  zone, 
especially  in  America  and  eastern  Asia.  '  They 
have  alternate,  simple,  leaves;  while  flowers 
mostly  in  cymes  and  generally  appearing  with 
the  leaves ;  and  drupaceous,  one-seeded,  bloom- 
covered  fruits.  They  are  closely  related  to 
apricots,  cherries  and  peaches. 
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The  most  important  speties  is  the  European- 
plum  (Pruntu  domestica),  a  native  of  the  Cau- 
casus region,  and  thoueht  to  have  been  derived 
from  the  blackthorn  (F.  spiuota).  Il  has  given 
rise  to  four  distinct  groups :  Prunes,  firm,  thick- 
fleshed,  sweet  varieties  of  various  colors  (blues 
are  best  known),  adapted  for  drying  without  ihe 
removal  of  the  stone  (see  Peune)  ;  Damions, 
little,  firm-fleshed  plums  of  diverse  colors  and 
usually  clustered,  frequent  in  fence  corners ; 
Greengages,  small  green,  globular  plums  gen- 
erally of  high  flavor;  Large,  yellow,  blue,  red 
and  purple  varieties.  The  domestics  are  the 
leading  plums  from  New  England  southward  to 
Pennsylvania,  westward  to  Lake  Michigan,  and 
upon  the  Pacific  Coast.  Some  of  the  hardier 
Russian  varieties  are  being  tried  tn  the  colder . 
regions  of  the  West  and  North. 

Neit  in  importance  are  the  Japanese  varie- 
ties of  Prunus  trifiora,  first  introduced  into 
America  in  1870.  This  species  is  presumably 
a  native  of  China.  The  fruits  are  generally 
rounder  than  those  of  the  domestica  varieties, 
and  are  more  noted  for  their  light  reds  and 
yellows.  Their  chief  merits  are:  added  variety 
to  the  list,  especially  of  early  maturing  kinds, 
firm-fleshed  fruits  which  ship  well  and  vigor- 
ous, productive  trees  freer  from  the  attacks  of 
curculio  and  black  knot  (see  below)  than  the 
domesticas.  They  succeed  farther  south  than 
the  domesticas,  and  in  many  instances  farther 

Several  American  spedes  have  also  rapidly 
become  popular  in  the  United  States  and 
Canada.  Pntnus  americana  and  P.  angustifolia 
are  the  leading  spedes,  the  former  especially  in 
the  North  and  West,  but  also  extending  to  the 
Gulf  Slates;  the  latter  popular  from  Pennsyl- 
vania southward.  These  are  of  still  more  recent 
introduction  into  cultivation  than  the  Japanese 
varieties,  and  are  valuable  acquisitions  where 
the  two  preceding  groups  fail.  The  wild  goose ' 
plum  is  P.  kortulana. 

The  following  spedes  are  also  cultivated: 
Myrobalan  or  cherry  plum  (P.  cerasifera),  pre- 
sumably a  Caucasian  species,  ased  largely  by 
nurserymen  for  budding  plimis  upon ;  apricot 
or  Simon  plum  (_P,  simonii),  an  introducljon 
from  China  popular  in  California  since  1880,  but 
little  grown  in  the  East ;  beach  plum  (P.  mari' 
thna),  common  upon  the  coast  from  Nova 
ScoHa  to  Virginia  but  little  cultivated  except 
as  an  ornamental  shrub;  Padfic  Coast  plum  (P. 
mbcordala),  indigenous  in  Oregon  and  Cali- 
fornia, and  somewhat  cultivated;  and  the  sand 
plum  (P.  angttstifolia  tcotsoni),  a  shrubby 
spedes  common  in  Kansas  and  Nebraska,  but 
httle  cultivated. 

Plums  are  propagated  from  seed  only  when ' 
new  varieties  are  desired;  varieties  true  to 
name  are  all  propagated  by  budding  or,  to  a 
very  limited  extent,  by  grafting.  The  process 
is  the  same  as  for  the  peach  (q.v.).  If  domes- 
tka  varieties  are  to  be  grown  upon  light  soil 
they  are  generally  whip-grafted  or  peach  stocks, 
the  peach  being  adapted  to  such  soils.  Similarly 
peaches  to  be  grown  upon  heavy  soil  are  often 
grafted  upon  plum  stocks. 

The  various  groups  succeed  1^)on  a  wide 
range  of  soil ;  the  domestUas  are  generally  well 
adapted  to  heavy  soils;  the  Japanese  to  medium 
and  even  light;  and  the  American  kinds  often 
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the  majtvity.  The  land  is  deeply  plowed  and 
thoroughly  harrowed  before  planting.  The  trees 
are  set  about  20  feel  apart  in  squares  or  hexa- 
gons (see  Pej4ch),  or  in  rectangles  from  8  to 
12  feet  asunder  in  rows  18  to  20  feet  apart. 
In  the  last  case  cultivation  is  given  only  one 
way  when  the  trees  commence  to  touch.  Usu-. 
ally  less  than  half  a  dozen  main  limbs,  prefer- 
ably close  to  the  ground,  are  allowed  as  the 
framework  of  the  tree  and  after  the  first  year 
or  two  little  pruning  beyond  the  removal  of 
interfering,  injured  or  dead  branches  is  given. 
The  trees  are  usually  planted  when  two  years 
old  from  the  bud,  extra  vigorous  growers  some- 
times when  one  year  old.  Varieties  of  the 
Japanese  and  American  groups  should  not  be 
planted  in  blocks  of  only  one  kind,  since  they 
are  often  self-sterile  and  fail  to  set  fruit ;  two 
or  more  kinds  should  be  alternated  in  the  or- 
chard. (See  Pear).  Cultivation  is  practically 
the  same  as  for  apples  and  pears.  In  the  West- 
ern Slates,  however,  a  mulch  of  straw,  marsh 
hay,  etc.,  is  often  substituted  for  cultivation. 
The    fertilizers   usually   employed    are   rich   in 

i  10 lash  and  phosphoric  acid.  Cover  crops  of 
egumes  should  supply  sufficient  nitrogen,  or  a 
biennial  dressing  of  stable  manure  may  be  used 
as  a  supplement.  Occasional  dressings  of  lime 
are  often  beneficial.  Few  fruits  respond  better 
to  liberal  feeding  than  the  plum.  The  conserva- 
tion of  plant  food  which  follows  thinning  the 
fruit,  to  stand  at  least  two  inches  apart,  is 
also  of  great  benefit  to  both  tree,  annual  pro- 
ductivity, size  of  fruit,  and  in  the  prevention  o£ 
fruit  rot.  (See  Peach).  When  fully  grown 
and  colored  but  before  becoming  soft  the  fruits 
are  gathered  and  generally  marketed,  in  the 
East,  in  dght-pound  Climax  grape  baskets.  The 
plums   shipped   to   eastern   markets   from   Cali- 


1  group  adapted  to  other  soils  than  s 


both.  Plum-pockets  {Exoascus  pruni)  is  a 
specific  plum  malady.  Shortly  after  the  blossoms 
fall  the  little  plums  swell  rapidly  lo  an  inch 
long  or  more  and  become  bladdery.  As  the 
disease  progresses  the  light  green  color  changes 
to  deep  brown  or  black,  the  walls  thicken,  the 
stone  fails  to  develop  and  the  fruit  falls.  Af- 
fected foliage  and  green  twigs  also  become  dis- 
torted. Spraying  before  the  buds  open  and 
again  after  Ihe  flowers  fall  Is  recommended  as 
a  check.  (See  Fungicide).  Black,  or  plum- 
knot  {Plovrnghtia  tnorbosa)  is  common  to  both 
plums  and  cherries.  Swellings  appear  upon  the 
twigs  and  branches,  burst  and  reveal  a  golden. 
brown  or  yellow  interior  with  velvety  appear- 
ance due  to  the  rapidly  forming  summer  spores. 
As  the  season  advances  the  surfaces  change  to 
black  with  a  more  or  less  pimply  appearance.. 
In  lite  spring  a  second  crop  of  spores  (winter 
spores)  is  liberated.  Under  favorable  condi- 
tions spores  from  either  crop  may  spread  the 
affection  through  crevices  in  the  bark,  etc.  The 
knots  are  perennial,  gradually  extending  the 
infested  area.  C-atting  and  burning  as  won 
as  discovered;  paJnti(iK  the  wounds  with  kero- 
sene or  Bordeaux  mixture,  thorough  spraying 
with  standard  Bordeaux  mixture  before  the 
buds  open  and  witib  diUtett  mbctnte  bfterwsrd 
are  all  recommended  and  should  all  be  practised. 
One  alone  is  insufficient.     DaiUy  infested  tr^ea 
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and  treeG  of  wild  cherries,  plums,  etc,  should  be 

burned    prompily.     Leaf    blight    or    shot-hole 

fungus    ■  '       '   '      .    -     -  .- 
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__  n  brown  and  drop  out  leaving  shot-like  hole 
If  badly  infested  the  leaves  turn  yellow  and  fall, 
sometimes  defoliating  the  trees.  Spraying  with 
diluted  Bordeaux  mixture  at  intervals  of  two 
weeks  from  the  time  the  leaves  expand  until 
midsummer  is  considered  a  specific.  This  dis- 
ease is  often  found  on  cherries.  Systematic 
annual  spraying  will  hold  all  these  diseases  in 

Comparatively  few  insects  feed  upon  the 
plum.  Some  caterpillars  and  other  leaf-chewing 
msects  sometimes  appear  in  devastating  num- 
bers, but  they  can  usually  be  controlled  with 
Paris  green  (lime  should  be  added  to  prevent 
injuring  the  foliage)  ;  plant  lice  are  sometimes 
troublesome,  but  whale-oil  soap,  kerosene  emul- 
sion, etc.,  are  effective.  (See  Insecticide).  But 
the  most  serious  enemy  is  the  plum  curculio 
(Conotracheliis  nenuphar),  which  in  many  sec- 
tions has  completely  destroyed  the  crop.  The 
adults,  small  gray-black  snout  beetles  less  than 
a  quarter  of  an  inch  long,  appear  in  spring  and 
until  the  fruit  has  formed  feed  upon  the  foliage. 
Then  the  females  chew  httle  crescent- shaped 
cavities  in  the  young  plums,  and  lay  their  e^s 
in  holes  bored  beside  the  crescent  or  in  Oie 
crescent  itself.  The  white,  footless  larvse  bur- 
row to  the  region  of  the  stone  where  they  live 
for  about  three  weeks.  The  fruits  fail  to  de- 
velop and  fall,  and  the  larvje  burrow  into  the 
ground  where  they  pupate  for  about  four  weeks, 
emerfrfng  as  adults  which  hibernate.  They  have 
only  one  brood.  Before  the  trees  blossom 
arsenites  may  be  used;  but  jarring  the  adults 
into  sheets  in  the  early  morning  while  they  are 
torpid  and  dropping  them  into  Kerosene  is  most 
practised.  Special  machines  like  inverted 
umbrellas  on  wheels  are  in  use  in  large  plum 
orchards.  The  plum  gouger  [Coccolortu  sculet- 
laris)  is  3  troublesome  pest  in  the  Mississippi 
River  basin.  Its  habits  are  much  like  those 
of  the  curculio.  It  does  not,  however,  make 
a  crescent-like  mark,  and  its  larvae  feed  in  the 
slone  instead  of  aronnd  it. 

Bibliogrmphy. — Bartrum,  E.,  'Book  of  Pears 
and  P!ums>  (New  York  1903)  ;  Hedrick,  W.  P., 
'Plums  of  New  York'  (Albany  1911): 
Waugh,  F.  A.,  'Plums  and  Plum  Culture* 
(New  York  1901 ;  this  work  contains  a  bibli- 
ography) ;  Saunders,  'Insects  Injurious  to 
Fruits'  (Philadelphia  18®) ;  Smith,  'Manual 
of  Economic  Entomology'  (Philadeljihia  1896). 
"ITie  following  AfiriculturaJ  Expenmenl  Sta- 
tions have  publiaied  bulletins  upon  plums; 
Vem  -^       ' 


Cornell  University,  Nob.  38,  62,  106,  131,  J39 
and  175;  United  States  Department  of  Agri- 
culture, Bulletin  No.  172,  contains  by  Wght, 
W.  F.,  'Varieties  of  Plums  derived  from  native 
American  Species'  (Washington  1915). 
PLUH,  Dkte.    See  PnsiUMON. 


PLUM  CURCULIO.    See  Plou. 
PLUHAOB.     Feathers   are   pre-eminentlv 
the  distinguishing  diaracteristic  of  birds:  all 


birds  have  them,  while  no  oAer  animal  pos> 
sesses  them.  As  elsewhere  described  (see 
Obnitholocv)  feathers  fill  two  important  func- 
tions, the  retention  of  animal  heat  in  the  body 
and  the  support  of  the  bird  in  flight ;  and  since 
they  cover  practically  the  whole  bird,  all  the 
striking  features  of  color  and  ornament  so 
highly  developed  in  this  group,  pertain  to  tlie 

The  typical  or  pennaceous  feather  consists  of 
a  hollow  nearly  transparent,  cylindrical  portion 
(calamus),  which  merges  above  into  an  apaque, 
usually  squared  shaft  (rhachis).  The  calamus, 
or  ^uill,  is  composed  of  a  series  of  oblong  cells 
nesting  into  one  another  and  containing  the 
■pulp"  from  which  the  growing  feather  is  built 
up.  When  the  feather  is  complete  these  cells 
are  empty.  Tlie  shaft  bears  on  either  side  the 
webs  or  vanes,  soft  flexible  surfaces  which 
upon  slight  tension  split  mi  into  their  component 

tarts —  rami  or  barbs.  Tnese  are  slender  lamel- 
e  which  branch  off  from  the  rhachis  and  in 
turn  give  rise  to  branches  —  radii  or  barbules. 
The  anterior  barbules  of  one  barb  overlie  the 
posterior  barbules  of  the  next  barb  and  the 
numerous  cilia  (barbicels)  which  they  bear,  many 
of  which  are  hook-shaped  at  the  tip,  interlock 
with  the  thickened  upper  edge  of  the  posterior 
barbules,  binding  the  barbs  tojiether  and  form- 
ing the  substantial  web  which  is  so  essential  to 
flight  In  the  inner  web  of  a  crane's  feather 
15  inches  in  length  have  been  counted  650  rami 
each  bearing  about  6O0  pairs  of  radii,  or  nearly 
800,000  radii  for  the  inner  web  alone  and  far 
above  1,000,000  for  the  entire  feather.  At  the 
point  where  the  rhachis  emerges  from  the  cala- 
mus is  a  pit  known  as  the  umbilicus  and  here  is 
frequently  found  a  sort  of  secondary  feather 
known  as  the  hyporhachis  or  aftershaft;  it  IS 
usually  much  smaller  than  the  main  shaft  and 
more  downy  in  character,  but  sometimes,  as 
in  the  emu,  is  of  the  same  dimensions  and 
appearance. 

Feathers  are  entirely  products  of  the  skin, 
being  similar  to  the  scales  of  reptiles  rather 
than  to  the  fur  of  animals  so  clothed.  They 
do  not  grow  continuously,  but  are  periodically 
shed  and  replaced  by  other  feathers.  The  first 
feathers  appear  as  small  papillz  on  the  skin  of 
the  embryo.  Each  papilla  is  oroduced  by  a 
groiu)  of  cells  known  as  the  Malpighian  cells, 
whiui  increase  and  divide,  part  of  them  growing 
down  and  forming  the  lining  of  the  feather- 
follicle,  the  others  forming  the  feather  itself 
and  surrounding  the  central  mass  or  pulp, 
which  is  well  supplied  with  blood-vessels  and 
furnishes  the  reqmsite  nourishment  to  die 
growing  feather.  The  Malpighian  ceils  which 
produce  the  feather  form  three  layers  —  a  thin 
exterior  one,  the  sheath  which  covers  the  young 
feather  in  what  is  familiarly  called  the  'pin 
feather*  stage  and  later  scales  oH  as  the  feather 
expands ;  a  middle  layer,  which  fonns  the 
feather  itself ;  and  a  very  thin  ionermost  layer, 
which  covers  the  pulp  and  which  persists  in- 
side of  the  calamus  as  a  series  of  jnthy  t^pa 
left  by  the  retreating  pulp.  This  pulp  is  widi- 
drawn  to  the  base  of  the  follicle  when  the 
feather  is  completely  grown  and  becomes  acdve 
again  when  (he  feather  is  shed,  or  at  the  time 
of  the  periodical  molting  (q.v.). 

Feathers  are  classified  into  (I)  contour 
feathers  —  those  which  are  outermost  attd  give 
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fomt  tc  tbe  t^rd;  (2)  down  feadien,— tha 
deiue  ondercoaAne ;  (3)  filo-i^anws;  and  (4) 
powder-down  feathers. 

The  first  are  asualty  p«nnstcMUS  in  itruo 
tare,  but  in  the  varions  ornamental  plumes, 
barUcek  and  even  barbulcs  may  be  wantins  ov 
reduced  in  tiumber,  prodnchig  a  flMfljt  featlier. 
liie  down  Cithers  have  no  barbicels  and  usn* 
al]y  DO  rhachis,  but  consist  of  long  fhiffy  barba, 
all  of  which  rrow  out  from  ilie  tip  of  a  very 
diort  calamus.  Ftlo-phimes  are  exampled  t^ 
the  long  *bair^  found  upon  the  hoiy  of'  tile 
domestic  fowl  after  the  feathcn  have  been 
plucked  and  commonly  removed  by  tingeinK: 
Tbnr  thow  tuido'  the  microscope  a  degenerate 
feadier  structure  of  barbs  and  barbnles.  In 
tbe  oue  of  sane  twds,  bowevsr,  they  become 
very  long,  reaching  oM  beyoDd  tbe  contout 
feathers  and  influotcing'  the  ctdoratioa  and  tex- 
ture. Powder^lowns  are  down  feathers  whiiji 
are  constantly  disintegrating  into  a  fine  fxrwder 
and  are  foaad  in  the  phunage  of  variona  birds, 
notably  parrots,  tinanons,  herohs.and  tlie  wpt- 
ciei  of  Podmyut. 

With  Tcsard  to  agt,  fcathera  are  divisible 
into  two  groups:  (1)  neouopdles,  or  featbcri 
of  ibt  yotmg  birds  at  the  time  of  hatching;  and 
(2)  teleqptilM,  or  fcfitfaera  of  later  life.  Tbtt 
□coHotwileG  are  of  tw«  kinds:  (1)  the  pre- 
pentue  whidi  immediatdy  precede  die  cmitour 
feadiers;  and  (2>  the  prtflumula  whkh  pre- 
cede the  down  fcathera.  A  furlber  divition  is 
made  of  the  pre-pennasimo  *i)roiopttles*  attd 
■mesopdles,"  bat  tbeae  ai<a  important  only  td 
tbe  sdenjific  oniitbolo^b  11m  .neosiofftite* 
are  ahraya  downy  in  slructnra  and  after  a  vary 
ing  peritKl  tfatgr  are  aupenedbd  fa^  tbe  tdcoptilwLi 
In  tbe  penguinG  there  are  two  distinct  plunagw 
of  neossoptilte  one  sHcc«e(tins  tbe  other ;  the 
second  growth  bcgininntr  before  the  first  is  shed. 
The  ^borl  calamus  of  ibe  motsoplile  never  b^ 
comes  closed  up  and  is  fVbl  kingituAna%  as 
it  is  forced  out  by  tbe  telec^dle  and  for  some 
time  its  slender  downy  barbs  are  Dome  on  the 
tip  of  the  new  feather.  When  one  generation 
of  teleoptiles  succeeds  another  the  da  feathers 
tisually  drop  out,  but  in  the  emus  and  casso- 
waries they  remain  attached  to  the  tips  of  the 
new  featho-s,  just  as  do  the.neossoptiles.  Neos-' 
soptiles  are  best  developed  in  the  birds  which 
run  about  within  a  short  time  after  hatching, 
such  as  the  gallinaceous  birds,  ducks,  sanch 
pipers,  etc.  In  these  species  the  body  is  thickly 
and  completely  covered  with  down.  In  the 
hawks  and  owls  the  covering  is  nearly  as  thick, 
but  in  the  latter  the  neossoptiJes  grow  out  for 
a  considerable  time  after  hatching,  sometimes 
completely  altering  the  appearance  of  the  hard- 
In  the  snowy  owl,  for  Instance,  the  newly 
hatched  young  with  the  tips  of  the  neossoptileS 
showing,  is  pure  white,  while  older  ones,  in 
which  these  feathers  are  full  grown,  appear 
dull  gray,  owing  to  the  (TifFerenee  In  color  of 
the  termmal  and  basal  portions  of  the  feathers. 
In  passerine  birds  the  neossoptiles  are  not 
very  abnndant,  while  in  several  groups— notably 
the  woodpeckers  where  the  young  are  reared  in 
hollowed  trees  and  the  kingfishers  which  bur- 
row in  sand  banks  —  the  neossoptiles  have  been 
entirely  suniressed,  so  that  the  first  coat  of 
feathers  on  Aese  birds  consists  of  teleoptiles  and 


early  downy  covering  less  necessary.  In  the 
mound-b«tilders  a  stiU  more  remarkable  con* 
dition  nrevails.  Here  the  neossoptiles  are  de- 
veloped but  are  shed  before  die  bird  is  hatched 
and  it  actn^y  leaves  the  shell  clad  in  the 
tdeoptiles. 

Feathers  are  not  distiiboted  imifonnty  ovcf 
the  body  of  a  bird  as  are  tlie  hairs  of  a  cat  or 
nbbtt,  but  ihey  are  in  well-defined  gitwps  or 
areas  known  as  'pterybe,'  with  ban  spaces, 
*apteria*  between.  In  sane  kinds  of  tards  tbe 
apteria  are  covered  with  down  feathers.  Tb« 
pteryUe  are  of  characteristic  cwthnes  in  difierf 
ent  families  and  are  tinu  of  vahie  in  deter- 
mining relationships. 

It  IS  obvious  that  the  early  phmuLge  condi- 
tion of  birds  is  to  some  degree  dependent  upon 
their  nesting  habits  and  this  must  be  clearly 
borne  in  mind  when  it  is  conadered  in  can* 
ncction  with  classification.  Thus  many  ai^iv 
ently  striking  characters  will  be  seen  at  once  ta 
have  been  very  recently  acquired. 

Following  the  nestling  stage,  birds  acquire 
one  coat  of  feathers  after  another,  tbe  frequency 
of  the  change  depending  upon  the  number  of 
molts.    Tbe  first  teleoptile  or  "juvenal*  phnn- 


die  bird  leaves  the  tiest,  when  it  is  superseded 
bv  the  plumage  of  the  first  winter,  in  which  the 
cuaractcrs  of  the  adoll  ({enerally  appear.  This 
may  be  retained  for  a  -whole  year,  or  It  may 
give  winr  to  a  nuptial  plumage  in  the  early 
S^ng,  the  latter  bemg  always  ue  case  in  tnrdt 
which  are  strikingly  different  in  color  in  sum* 
mer  and  winter,  it  is  now  demonstrated  that 
feathers  cannot  change  their  pigmcut  after  they 
arc  once  developed  and  consequently  striking 
changes  are  due  to  molt  There  are  some  par- 
tial  exceptions  to  this,  in  the  case  of  birds 
whose  plumage  undergoes  narked  wear  or 
abrasion,    such   as    the   snow-bunting.     In   this 

Secies  the  feadiers  of  the  back  are  blade  at 
e  base,  those  of  the  head  irfiite,  but  both  are 
broadly  tipped  with  brown,  and  as  they  lie  in 
place  brown  !s  the  prevailing  tint.  In  early 
spring  the  th)s  become  brittle  and  fall  awa^, 
leaving  the  black-and-white  basal  portions  m 
strong  contrast  In  the  crosslnll,  as  shown  by 
Dr.  Dwieht,  the  barbs  are  red  and  the  barhules 
gray  ana  in  spring  the  latter  fait  off,  resulting 
Ui  a  material  brightening  of  the  plumage. 

The  relation  of  the  juvenal  plumage  to  that 
of  tbe  adttU  bird  b  a  matter  or  much  interest^ 
t>wing  to  the  fact  that  it  usually  shows  some 
ancestral  characters,  and  often  gives  us  9  cine 
to  the  relationship  of  the  species;  for  example, 
A»  ^itng  of  our  robin  is  spotted  tike  the  an* 
cestral  thrushes,  while  the  adult  has  departed 
widely  from  this  type  in  its  plain  rufous  breast 
and  slaty  back. 

In  a  large  number  of  species  the  plumages  of 
die  male  and  (emale'diffcr  materially;  the  lat- 
ter is  always  the  more  primitive,  and  the  male 
generally  assumes  a  dress  simitar  to  it  for  the 
winter,  returning  to  his  brilliant  livery  on  the 
approach  of  the  nuptial  season.  Darwin's  the- 
ory of  sexual  selection,  which  was  formerly 
held  to  account  for  the  brilliant  plumage  and 
wonderful  ornamental  feathers  of  male  birds  il 
in  the  li(rt>t  of  modem  investigations  not  satia* 
factory,  but  no  acceptable  theory  has  y«  been 
presented.  Protenive  coloration  in  plumagcB 
has  received  a  good  deal- of  attention'  front 
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Wallace  and  others,  and  doubtless  tbe  theory 
ki  some  cases  has  been  unduly  elaboratea. 
While  protective  coloration  plays  a  part  in  the 
evolution  of  plumage  it  is  quite  as  likely  that, 
for  instance,  pale  desert  fonnfi  are  as  much  tbe 
result  of  ihe  direct  effect  of  the  sun  as  purely 
protective  development  The  protective  plum- 
ages of  tbe  ptartni^n  both  Lu  winter,  and  sum- 
mer, and  the  cunouE  protective  or  "eclipse* 
dress  acquired  by  certain  ducks  in  summer 
when  rendered  temporarily  flightless  by  their 
peculiar  method  of  molting,  deserve  mention 
in  this  connection. 

Molt  varies  in  extent,  may  be  convl«te  OT 
only  partial.  That  which  takes  place  after  tha 
breeding  season  is  always  complete;  but  the 
Spring  molt  may  be  complete  or  reduced  to  a 


1  the  species.  In  dut^s,  and  certain  other 
water  birds,  the  quills  are  shed  all  at  once. 
See  Pterylogbaphy.  Consult  Chapman,  F.  M., 
^Handbook  of  Birds  of  Eastern  North  Amer- 
ica>  {Rev.  ed,  1912;  pp.  84-96);  Dwight.  J., 
^Sequence  of  Plumages  and  Uoults  of  the 
Passerine  'Birds  of  New  York*  (in  Aflnals  of 
Ihe  New  York  Academy  of  Science,  Vol.  XIII, 

Hu  73-360,  Now  York  1900) ;  Stone,  W..  'Tbe 
ollinK  of  Birds*   (in  Proceedings  of  the  Ph^^ 
adelphia  Academy  of  Natnral  Sciences,   1896; 


tin  of  the  Museum  o£  Comparative  Zoolosy  of 
Harvard  College,  Vol.  XL,  No.  3;  Cambndg* 
)«12). 

PLUMB-LINE.    See  Plummet. 

PLUMBAGO,  a  genus  of  herbs  or  sub- 
shrubs  of  the  order  Plumbapiaacea ;  the  lead- 
worts.  The  species,  of  which  about  a  dozen 
are  known,  are  natives  of  warm  climates,  espe- 
cially western  Asia  and  the  Mediterranean  re- 
gion. They  have  variously  iormed,  usually 
alternate,  entire  leaves;  and  white,  pink  or  blue 
tubular  flowers,  arranged  in  terminal  spikes  or 
lacemes.  The  best-known  species  are  P.  capeit- 
sii  and  P.  rofea,  which  are  popular  as  green- 
house and  garden  plants.  They  are  easily  prop- 
agated by  cuttings,  and  will  thrive  in  any  good 
potting  or  garden  soil.  In  cold  temperate  cli- 
mates cuttings  rooted  in  the  early  autumn, 
grown  in  the  greenhouse  during  the  winter,  and 
transplanted  to  the  garden  in  the  spring,  will 
blossom  diron^  the  summer  and  autumn  and 
may  then  be  used  as  winter  plants  or  kept  in  a 
cellar.  In  southern  California  and  other  mild 
climates  the  plants  often  dimb  15  feet  or  more 
it  not  molested,  but  in  greenhouses  tbqr  are 
usually  straggling  shrubs. 

PLUMBAGO,  or  GRAPHITE,  also  called 
black  lead.    See  Gbaphiie. 

PLUMBING  AND  STEAM  FITTING. 
Tbe  word  "plumbing,"  derived  from  the 
Latin  plunthfitn  (lead),  as  originally  used, 
meant  to  seal  or  repair  with  this  metal,  but  the 
lerai  as  now  used,  m  its  broadest  sense,  means 
the  pipes,  connections,  fixrtures,  etc,  used  for 
the  purpose  of  supplying  water,  gas,  hot  water, 
Steam  or  hot  air  from  outside  places  to  the 
interior  of  a  building,  or  of  carrying  these 
dirougfaout  the  building;  and  also  for  we  pur* 
pose  of  drainage.  All  the  andeni  nations  emr 
ployed  lead  pipes  to  some  extent;  water  was 


universally  conveyed  through  then  when  thi 
pressure  was  too  great  for  earthenware  pipes; 
and  the  Romans  used  them  in  thdr  aqueducta 
in  crossing  ravines  or  vall(?s  where  the  Con- 
struction of   bridgework  was  difBcult  or  im- 

The  improvement  in  plumbing  fixtures  was 
remarkably  slow,  and  has  taken  place  widdn 
the  last  78  years.  The  trade  of  plumbittg  wa« 
practically  unknown  prior  to  diat  time,  fattt 
upon  the  completion  of  the  Croton  Aqueduct  in 
1842,  more  substantial  and  durable  pipes  and 
fittings  became  necessary,  a  condition  which 
ultimately  led  (o  the  establishment  of  manU' 
factories  of  plumbers'  supplies.  At  first  these 
concerns  were  engaged  almost  exclusively  in 
the  manafacture  of  lead  pipe,  sheet  lead  or  iron 
pipe,  which  were  the  principal  articles  used  by 
ibi  plumber,  liut  to-day  lead  has  been  largely 
r^laced  by  other  metals,  and  we  find  that  the 
plumber  and  the  gas,  steam  and  water  fitter  me 
lead,  copper,  brass  and  varions  styles  of  plated 
pipe,  and  that  the  use  of  vitrified  clay  or  sewer 
pipe  has  been  almost  entirely  abandoned,  ex- 
cept for  connecting  the  faonse  and  street  sewer- 
ajre  systems.  The  grade  of  woik  done  hj  the 
plomber  has  made  a  very  material  advance,  the 
work  bdng  done  lately  by  Hcensed  plumbers, 
and  in  many  cases  under  the  direct  supervision 
of  expert  inspectors  employed  by  the  city,  la 
nearly  all  large  cities  plumbing  is  governed  by 
rales  and  regulations,  carried  into  effect  by  the 
department  of  the  city  government  appointed 
for  that  purpose,  and  it  is  the  doty  of  sudi  de- 
pannKnts  to  enforce  the  regulations  which  do- 
nne  the  class  of  work  to  be  done,  the  sices  of 
the  varions  kinds  of  pipes  to  be  used,  the  class 
of  fixtures,  etc,  Suc^  work  usnally  comes 
tmder  tfae  supervision  of  the  bnitding,  or  the 
sewerage  and  water  supply  departments.  The 
service  pipe,  wtiti)  connects  the  system  of 
supply  {npes  in  a  building  with  the  main  in  the 
Street,  IS  generally  kid  by  the  watw  depart- 
ment. 


with  hot  and  cold  water  faucets  over  it,  and 
connected  with  the  waler-back  and  boiler  at- 
tachments of  the  range.  This  was  followed  by 
the  instailaiion  of  the  bafti-tub  — an  unsightly 
affair,  consisting  of  a  wooden  box  lined  with 
lead.  This  was  in  time  replaced  by  the  cast- 
iron  tub,  then  the  copper-lined  tub,  both  o£ 
which  were  superseded  by  the  modern  porce- 
lain bath-tub,  which  is  of  cast-iron  with  a  porce- 
lain finish.  The  fixtures  supplied  by  the  plumb- 
ing trade  are  almost  innumerable.  '  Faucets. 
cocks  and  valves  are  provided  for  each  place 
where  water  is  drawn ;  laundry  tubs,  provided 
with  hot  and  cold  water  pipes,  are  installed  in 
the  kitchen;  marble,  cast-iron  or  Steel  wash 
bowls  are  placed  in  the  bathrooms  or  sleeping- 
roixns  of  a  dwelling;  and  shower  and  foot- 
bailis  are  provided  when  desired. 

The  main  feature  of  the  plumhii^  in  a 
modem  dwelling  lies  in  tbe  water-closet  and  ihe 
system  of  pipes  which  carry  off  fouled  water. 
In  this  division  of  plumbing  more  care  and  in- 
genuity have  to  be  exercised  by  the  pliin4>er 
Sian  in  any  other  tine  of  the  trade,  for  it  is 
with  this  division  more  than  any  other. that  tli« 

Juestion  of  eeneral  public  health  is  concerned, 
[ence  this  Vandi   of   work  is  often   called 


-yGoot^le 


PLUMBIMQ  AND  STfiAM  ^i'TTINti 


fat 


sanitary  plutntnng,  SenSEC  Is  a  constant 
menace  to  health  and  it  is  the  carryinK  off  of 
refuse  upon  wbitA  the  mannfoctDrers  have 
tjmed  their  inventive  facilities.  Though  water- 
closets  have  been  in  use  as  long;  as  have  bath- 
lulu  no  special  attention  nai  paid  to  their  im- 
provement in  conslniction  till  1775,  when  the 
first  patent  was  taken  out  in  England  by  a 
watchmaker,  named  Alexander  CumminRS. 
This  was  of  tJie  siphon-trap  style,  and  in  1778 
was  {ollowed  by  a  closet  with  a  valve  which 
worked  on  a  hinge  at  the  bottom  of  the  bowl, 
the  invention  of  Joseph  Bramah.  In  1792  an- 
other patent  was  fcranted  for  a  valve  closet 
supplied  with  a  tank,  the  hopper  of  which  was 
flushed  by  pressure  on  the  seat.  From  that  tinte 
the  inventions  were  manv  and  various,  until  at 
the  present  time  we  have  valve  closets,  pan 
closets,  plunger  closets,  hoimer  ckwets,  cistern 
closets,  siphon  closets  and  latrines.  The  otd- 
fashioned  pan  closet,  used  almost  universally 
many  years  ago.  was  one  of  the  most  unsanitary 
of  all  t}ie  plumbing  fixtures  in  use,  and  because 
of  its  filth  and  stench  has  been  generally  dis- 
carded. It  consisted  of  a  metal  pan  which 
worked  on  hinges,  and  when  let  down  emptied 
the  contents  into  the  discharge  pipes.  Then 
came  the  valve  and  piunger  closets,  w4iic4i  were 
later  superseded  by  the  siphon  closets.  The 
valve  closet  takes  its  water  from  the  main 
service  pipe,  whereas  the  cistern  closet  receives 
its  supply  of  water  in  the  tank  from  the  main, 
and  it  is  then  discharged  in  the  bowl  by  poll- 
ing a  hanging  chain  attached  to  a  lever,  wbioh 
raises  the  valve  in  the  cistern. 

Water-closets  are  now  most  generally  con- 
structed of  glazed  earthenware,  some  are  made 
of  the  finest  bona  china  and  others  again  are 
made  of  cast-iron  with  a  china  finish.  The 
old-styled  closed  plumbing  has  given  way  to  the 
most  modern  sanitary  appliances,  and  open 
work  is  generally  to  be  focnd  even  in  the  poor- 
est dwellings,  because  of  its  cleanliness,  health- 
fulness  and  ease  of  access  to  repair. 

The  next  part  of  the  general  sanitary  sys- 
tem to  be  considered  is  the  arrangement  of 
pipes  and  appliances  which  connect  the  basins, 
sinks  and  water-closets  with  the  general  sewer. 
Ventilation  is  one  of  the  most  important  sub- 
jects which  the  sanitary  plumber  must  under- 
stand. How  to  prevent  gases  ,  arising  from 
sewers  —  for  where  Aere  are  sewers  there  is 
sure  to  be  sewer-gas  —  and  how  to  prevent  the 
air  in  a  room  from  becoming  foul,  have  been 
constant  sources  of  trouble  to  the  modern  sani- 
tary plumber,  and  diat  he  has  solved  these 
problems  has  probably  resulted  in  more  benefit 
and  insured  the  public  against  more  harm  from 
diseases  attendant  upon  these  evils  than  any 
other  one  thing.  It  is  an  indisputable  fact  that 
the  wise  and  exact  observance  of  these  sani- 
tary laws  has  ibeen  a  potent  factor  in  materially 
reducing  the  death  rate  in  our  larger  cities. 

In  this  system  of  pipes  the  most  important 
object  is  to  prevent  the  air  within  them  from 
gaming  access  to  the  building.  This  is  most 
generally  done  by  means  of  a  trap  or  depres- 


by  water  lying  in  the  bend,  is  probablv  the 
best  form  of  trap.  Fresh  air  should  have  free 
access  to  the  i4pes,  the  air  of  the  sewer  ^ould 
be  shut  of{  from  that  of  the  pipes  within  the 


house  and  fouled  water  should  be  immediately 

and  completely  removed  from  the  vicinity  of 
the  building.  The  ventilation  largely  affects 
the  methods  of  connectini;  the  main  drain  with 
the  soil-pipes.  The  most  general  and  easiest 
method  of  ventilating  the  soil^ipes  is  to  extend 
the  drain  i>ipe  to  a  point  above  the  roof,  and 
through  this  the  current  of  air,  which  comes 
in  at  the  manholes  in  the  street  and  passes 
along  the  street  sewers.  Aowg  upward  and  out. 
The  method  is  most  effective  where  the  street 
sewers  are  constructed  on  tihe  'separate'  sys- 
tem, but  where  the  street  sewers  are  buili  on 
the  'combined'  plan,  it  is  preferable  to  have  a 
trap  on  the  house  sewer  in  connection  wiA  thf 
fresh  air  inlet,  because  of  the  tact  that  the  foul- 
air  currents  are  thus  diverted  from  the  interior 
pipes  and  a  current  of  fresh  air  is  forced  up- 
ward through  the  soil  and  ventilating  pipe. 

Waste  pipes  ^ould  be  of  lead,  though  some- 
times cast  or  wrought-iron  is  preferable  because 
of  the  large  diameter  required  and  the  soil; 
waste  and  ventilating  pipes  sihould  be  exposed 
as  much  as  posstble  for  purposes  of  inspectioa 
or  repair.  The  main  house  drain  and  tne  soil 
pipe  should  be  of  heavy  cast-iron  with  lead- 
calked  joints,  and  a!1  iron  pipes  and  fittings 
should  be  coated  with  coal-pitcji  varnish,  boui 
inside  and  outside.  If  plumbing  work  be  car- 
ried out  on  the  ideas  set  forth,  wil<h  proper 
traps,  light,  ventilation,  simplicity,  accessibility, 
good  workmanship  and  a  high  grade  of  material 
throughout  the  public  health  will  properly  be 
insured  against  the  ravages  of  disease  so  com- 
mon before  the  improved  appliances  came  into 
vogue, 

Another  distinct  division  of  the  plumbing 
trade  is  the  carrying  of  steam  in  pipes  through- 
out a  building.  Pnor  to  1840  and  even  as  (ate 
as  the  Gvil  War,  the  growth  of  steam  healing 
had  not  assumed  any  great  proportions.  Eng- 
lish inventors  had  r.iade  man^  attempts  at  steam 
heating  by  means  of  small  pipes  connected  with 
boilers,  on  the  theorv  that  this  would  create  a 
high  temperature.  But  this  soon  gave  way  to 
the  low  pressure  system  because  of  the  fact 
that  there  was  little  or  no  wear  upon  the  ap- 
paratus, and  (he  generation  of  the  low  pressure 
saved  fuel.  Joseph  Nason,  of  New  York,  and 
J.  J.  Walworth,  of  Boston,  were  largelv  instru- 
mental in  the  earlier  development  of  the  indus- 
try. Boilers  were  first  used,  but  these  were 
quickly  followed  by  radiators  constructed  of 
wrought-iron  tubes,  both  vertical  and  horiion- 
tal.  In  1865  the  manufacturers  began  to  make 
heating  boilers  and  radiators  from  cast'iron, 
and  tne  manufacture  of  steam  and  hot-water 
furnaces  has  become  an  industry  of  great  im- 
portance. The  development  of  the  modem 
office  building  has  in  a  large  measure  added  to 
the  success  of  this  branch  of  the  trade,  for  it 
is  in  these  that  this  system  of  heating  is  car^ 
ried  to  its  greatest  degree  of  perfection.  The 
bolters  used  in  these  buildings  are  of  wrought- 
iron  or  steel,  because  the  running  of  elevators, 
electric  lights  and  pumps,  necessitates'  that  a 
high  pressure  be  maintained  on  the  boiler. 

The  industry  is  now  so  complex,  drawing  its 
supplies  from  several  lines  of  manufacture,  and 
consisting  mainly  of  contracting  work,  that  ac- 
curate statistics  of  its  extent  cannot  be  com- 
filed.  Consult  Starbuck.  R.  M..  'Modem 
lumbing  Illustrated'    (1915);    and    Gerhard, 
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PLUMBOJAROSITE,  a  lead  ore  consist- 
ing of  a  hydrous  sulphate  with  iron,  PbFet 
(OH)ii(SOi)i,  occurring  in  mines  in  Colorado, 
Neva<U,  New  Mexico  and  Ulah. 

PLUMS-MOTH,  or  FEATUERWING, 
one  of  the  small  moths  of  the  family  Ptero- 
phorida,  allied  to  the  cloth  as- moths,  which  are 
readily  distinguished  from  all  others  by  the 
fact  that  their  wings  are  deeply  cleft  at  the 
edges,  so  as  to  resemble  five  (sometimes  six) 
feathers  on  each  side  of  the  body.  Some  70 
species  have  been  enumerated.  The  grapevine 
plume-moth  {Oxyptilut  perUceHdactyius)  as 
larvse  leaves  silk-like  strands  on  the  leaves  of 
the  grapevine.  The  caterpillars  develop  to 
pups  in  the  early  summer.  As  moths  they  have 
slim  bodies  and  16  legs,  and  are  of  numerous 
colors.  The  Onneodidee,  having  six  side  feath- 
ers, are  also  classed  as  pliune-moths. 

PLUUED  KNIGHT,  The,  a  name  applied 
to  Jamea  G.  Blaine  (q.v.)-  It  was  fir$t  used  in 
a  speedi  made  by  Col.  Robert  G.  Ingersoll, 
when  nominating  Ur.  Blaine  for  the  Presidency 
in  1876. 

PLUMIER,  pW-me-a,  Charlei.  French 
botanist:  b.  Marseilles,  France,  1646;  d.  Santa 
Maria,  near  Cadiz,  Spain,  1704.  He  studied 
tinder  Joseph  de  Toumefort,  and  in  I6S9  went 
to  the  West  Indies,  engaged  in  botanical  re- 
searches under  the  government  and  on  his 
return  published  'Description  des  Plantes  de 
I'Amfrique'  (1693).    Subsequently  in  1693  and 


voyage  when  he  died.  His  'Traite  des  Fougires 
de  TAmiriques'  (1705)  is  still  an  authority; 
among  his  other  works  are  many  valuable 
manuscripts  in  the  library  of  Paris  and  in  the 
Jardin  des  Plantes,  and  'Nova  Plantarium 
Americanarum  Genera*  (1703).  Consult  Hal- 
)er,  'Bibliotheca  Botanica.' 

PLUHMER,  Alfred,  EngUsh  Biblical 
scholar:  b.  Heworib,  Durham,  17  Feb,  1841. 
He  received  his  education  at  Exeter  College, 
Oxford;  was  Fellow  of  Trinity  Colle(^  in  18^ 
75;  tutor  and  dean  in  1667-74:  and  master  of 
■Universil;y  College,  Durham,  from  1874  to  1902. 
He  published  translations  of  several  of  Dr. 
DoUinger's  works  (1870-75);  commentaries  on 
II  Saint  Peter  and  Saint  Jude  (1879) ;  'Saint 
John's  Gospel  and  Epistles'  j'1880-86):  'The 
Pastoral  Epistles'  (1889);  'Epistles  ot  Saint 
James  and  Saint  Jude'  (1S90) ;  'Introductioo 
->  Joshua  and  Nehemiah»    (1881);   Handbook 


'Second  Corinthians'  (1903;  enlarged  ed_ 
1914):  'Saint  Uatthow'  (1909);  'Saint  Mark> 
(1914);  'Lectures  on  English  Church  History, 
1575-1649'  (1904) ;  'Lectures  on  English 
Church  History,  1509-1575'  (1905);  'Lectures 
on  En^ish  Church  History,  1649-1702'  (1906); 
'The  Church  of  England  in  the  18th  Century' 
(1910);  'The  ChurcTies  in  Britain  before  A.D. 
1000'  (1911);  'The  Humanity  of  arist  and 
Other  Sermons'    (1913);    'Continental  Refoi^ 


PLUHHBR.  VLmij  Wright,  American  li- 
brarian :  b.  Richmond,  Ind.,  1856;  d.  21  S^tt 
191&  She  was  educated  at  Wellesley  and  at 
Columbia  University,  was  librarian  of  the  Pratt 
Institute  Free  Ubrary,  Brooklyn,  in  1896-1904, 
also  director  of  the  Library  School  there  from 
1896  to  1911.  After  1911  she  was  principal  of 
the  LibraiT  School  of  the  New  York  Public 
Library.  Mils  Plummer  was  president  of  the 
American  Library  Association  in  19IS.  Her 
publications  include  'Hints  to  Small  Libraries' 
(1894;  4th  e<L,  1911):  'Verses'  (1896):  Con- 
temporary Spain*  (1899) ;  'Roy  and  Ray  in 
Mexico'  (1907);  'Roy  and  Ray  in  C^anada* 
(1908) ;  'Stories  from  the  Chronicle  of  the 
Cid>  (1910). 

PLUMMET,  or  PLUMB-LINE,  a  leaden 
or  other  weight  let  downi  at  the  end  of  a  cord 
to  regulate  any  work  in  a  line  perpendicular  to 
the  horiion,  or  to  sound  the  dqtth  of  anything. 
Masons,  carpenters,  etc.,  use  a  plumb-line  fas- 
tened on  a  narrow  board  or  plate  of  brass  or 
iron  to  jodge  whether  walls  or  other  objects 
be  perfectly  perpendicular,  or  plumb  as  the 
artificers  call  it.  Near  a  range  of  high  moun- 
tains the  plumb-line,  as  has  been  demonstrated 
by  a  number  of  experiments,  is  not  perfectly 
true,  but  inclines  toward  the  mountains;  and 
officers  in  charge  of  the  United  Stales  Coast 
and  Geodetic  Survey  among  the  Hawaiian 
Islands  have  observed  that  the  deviation  of  a 
plumb-line  from  the  vertical  is  greater  in  die 
case  of  mountains  in  an  island  than  in  conti- 
nental mountains,  and  greater  in  the  neighbor- 
hood of  extinct  volcanoes  than  in  that  of  active 
volcanoes.  In  '  given  localities  the  plumb-ltne 
also  varies  according  to  the  ebb  and  flow  of  the 
tide. 

PLUMPTRE,  plump'tr,  Edward  Hayei, 
English  theologian  and  scholar:  b.  London,  6 
Aug.  1821;  d.  Tunbridge  Wells.  1  Feb.  1891. 
He  was  educated  at  Oxford,  and  was  succes- 
sively chaplain  at  King's  College,  London 
(1847),  professor  of  pastoral  theology  there 
(1853),  and  professor  of  exegesis  there  in  1864. 
He  was  also  appointed  prebendary  of  Saint 
Paul's,  London  (1863),  rector  of  Pluckley,  Kent 
(1869),  and  vicar  of  Bickley,  Kent,  in  1873.  la 
1869-74  he  was  one  of  the  revisers  of  the  Old 
Testament  and  was  appointed  dean  of  Wells  in 
1881,  a  position  which  he  held  until  his  death. 
Among  nis  published  works  are  'Lazarus  and 
Other  Poems  (1864) ;  'Master  and  Scholar,' 
verse     (1866);      "Christ     and     Christendom' 

(1867)  ;  an  excellent  verse  translation  of  Soph- 
ocles  (1865),  and  a  similar  one  of  ^sdiylus 

(1868)  ;  'Biblical  Studies'  (1870)  ;  'The  Uw 
of  Progress  in  Theology'  (1876);  'Saint  Paul 
in  Asia'  (1877);  'Movements  in  Religious 
Thought:  Rmnanism,  Protestantism,  Agnosti- 
cism' (1879);  'Theology  and  Ufe'  (1884); 
•Things  New  and  Old,"  verse  (1884)  ;  'The 
Spirits  in  Prison'  (1884);  a  verse  translation 
of  the  Commedia  and  Canzoniere  of  Dante 
(1886-87);  'Wells  Cathedral  and  its  Deans' 
(1888) ;  ''life  of  Bishop  Thomas  Ken'  (1888). 

PLUNKET,  WiUiam  ConTngbam,  1st 
Baron  Plunxkit,  British  statesman:  b.  Ennis- 
killen,  Ireland,  1  July  1764;  d.  Old  Connaughl, 
Wicklow,  Ireland,  4  Jan.  1854.  He  was  gradu- 
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aled  fram  Dublin  Univenity  in  17B4,  adnhted 
to  the  bar  in  1787  and  in  1797  foecatne  king's 
counsel.  In  178^1800  he  sat  for  Charlemont 
in  the  Irish  Parliament  and  aatoitted  faim»el£ 
with  much  credit  until  the  exlioction  of  that 
body.  He  was  appointed  sokid  tor-general  in 
1803  and  appeared  for  the  prosecution  at  the 
trial  of  Robert  Emmet  i  in  1805  be  was  ap- 
pointed attoriMy-general  for  Ireland  aod  in  1807 
and  1812-22  sat  in  the  British  House  of  CotB- 
mons,  where  as  a  Protestant  be  made  a  resolute 
figbt  for  Catholic  emancipation.  In  1822  he 
was  raised  to  the  peerage,  was  attorney-general 
of  Ireland  1622-27,  chief  justice  in  1827-30  and 
Lord  Chancellor  from  L830-4L,  when  he  retired 
from  public  Kfe.  Consult  Plunlut,  David, 
'Uf«^  Letters  wad  Speeches  of  William  Conyng- 
bam  Plunket*  (1867). 

PLUNKETT,  Horace  Cnrsoa.  Sir,  Irish 
statesman:  b.  in  Ireland  1854.  He  graduated 
from  Oxford,  and  came  to  America,  in  1879. 
After  10  years  in  Montana,  he  returned  to  the 
old  soil  and  soon  became  active  in  politics.  He 
adopted  the  interests  of  the  farmers,  and  in 
1894  founded  the  Irish  Agricultural  Organiza- 
tion. He  had  in  1892  gone  into  Parliament  as  a 
Unionist  He  advocated  discussion  and  har- 
mony, and  urged  a  "Recess  Committee"  to  work 
on   these   lines.     He  was   made  chairman,   and 


Thereupon  Plunkctt  worked  up  a  long  report 
in  the  systems  of  aericuliural  aid  extended  in 
other  countries,  and  his  committee  badced  it. 
The  result  was  the  act  of  1899  ettablishinc^  a 
Department  of  Agriculture  in  Ireland,  with 
Plunketi  as  vica-prcsident.  He  remained  in  the 
office  even  under  the  Liberal  cn>position  undt 
1907  when  he  was  pushed  aside  by  politics.  In 
1903  he  was  knighted;  in  1911  he  was  returned 
to  office,  and  1914  was  active  in  the  effort  to 
pacify  Ulster.  Later  he  advocated  Home  Rule. 
He  published  'Ireland  in  the  New  Century' 
(1904)  ;  'Department  of  Agricultural  Instruc- 
tion and  Technical'  (Ireland  1907) ;  <A  Belter 
Way:  an  appeal  to  Ulster'   (1914). 

PLURALISU.  This  term  is  used  in  cur- 
rent philosophical  discussion  to  denote  the  view 
that  regards  the  world  as  composed  of  a  num- 
ber or  plurality  of  beings  of  mstinct  and  inde- 
pendent nature.  It  is  thus  opposed  to  Uonism 
(q.v.),  which  asserts  that  there  is  only  one 
ultimate  form  of  reality  (as  for  example,  with 
Spinoza,  who  regards  all  finite  things  as  modes 
or  manifestations  of  one  substance,  or  with  the 
idealism  of  the  present  day  which  interprets  all 
forms  of  existence  as  parts  of  an  Absolute 
Experience).  In  some  sense  both  Monism  and 
Piuralism  most  be  true;  that  is,  in  some  sense 
the  world  is  one,  a  single  universe,  and  in  some 
sense  it  is  composed  of  many  various  parts. 
The  ultimate  problem  of  philost^hy  is  to  define 
the  sense  in  which  each  of  these  propositions  is 
true,  to  reconcile  the  point  of  view  of  the  one 
with  that  of  the  many. 

The  practical  motive  in  the  opposition  be- 
tween Monism  and  Pluralism  lies  chiefly  in  the 
necessary  implications  of  these  theories  regard- 
ing the  place  and  importance  of  the  human  in- 
dividual in  the  world.  Pluralism  is  a  protest 
against  a  Monism  that  would  merge  the  many 
individuals  in  a  one  all-emWadng,  absolute  sys- 
tem, and  thus  leave  no  place  for  their  independ- 


ent life  and  power  of  free  inidative.  Against 
the  'block  world"  of  Monism,  the  PlnrabMs  in- 
sist on  the  separaieness  and  uniqueness  of  the 
personal  life  of  the  human  individual,  which 
cannot  be  reduced  to  a  mere  part  or  element  in 
a  larger  whole.  On  the  other  hand,  the  MonistB 
point  out  that  through  over-emphasizing  the  in- 
d^endence  and  separateness  of  individuals,  the 
Pluraliits  are  tmable  to  reach  any  intelligible 
conception  of  a  astern  or  universe  of  things,  or 
to  discover  any  common  standard  of  truth  or  oi 
J.  E.  Cksightoh, 


PLURALISM,  in  eano*  lav,  the  holding 
by  the  same  person  of  more  than  one  ecclesias- 
tical office  of  dignity  or  emolument.  From 
early  times  it  has  been  legislated  against  by 
various  councils,  but  it  is  now  very  rare  in  the 
Catholic  Church.  In  the  Anglican  Commission 
it  is  rt^ulated  hy  the  Pluralities  Act  of  1838, 
as  amended  in  1S50.  Consult  the  'Catholic 
Encyclopedia'    (15  vols.,  New  York  1905-15). 

PLURALITY,  (1)  in  ecclesiastical  law, 
the  holding  of  more  than  one  office  by  the  same 
person;  also,  one  of  the  offices  so  held.  (2) 
The  greatest  of  three  or  more  numbers;  also, 
the  excess  of  the  highest  number  over  the  next 
highest.  In  this  sense,  the  word  is  commonly 
used  in  elections  in  the  United  States  when 
one  candidate  has  received  more  votes  than 
any  one  of  two  or  more  opponents.  Thus, 
if  one  candidate  receives  40,000  votes,  a 
second  36,000  votes  and  a  third  25.000  votes 
out  of  a  total  of  100,000  votes  cast,  the  first  is 
declared  elected  by  a  plurality  of  S,000  votes. 

PLUSH,  a  textile  fabric,  usually  of  wool, 
cotton  or  silk,  having  a  cut  pile  on  one  side, 
disdnguisbed  from  velvet  in  that  the  pile  is 
longer.  A  well-made  plush  is  costly  but  beau- 
tiful and  may  be  produced  to  closely  imitate 
seal-skin.  It  has  become  common  to  weave 
silk  plush  on  a  cotton  foundation. 

PLUTARCH,  ploo'taric  (Gr.  nac*™pw>. 
(ireek  writer:  b.  Chasronea,  Bieotia,  about  46 
A.D. ;  d.  there,  about  125.  He  studied  philosophy 
under  Ammonius,  a  peripatetic  philosoiriier  of 
Attica,  in  60  a.d.,  whidi  is  the  only  indication  of 
his  age.  He  several  times  visited  Rome,  where 
during  the  rdgn  of  Vespasian  he  remained  for 


spent  his  later  years  at  Chironea  where  he  had 
a  priesthood  and  was  also  an  arcnon  and  bnild- 
in^inspector.  To  many  friends  he  was  guide, 
philosopher  and  mentor,  expounding  especially 
the  tenets  of  the  Greek  moralists  then  very 
popular  among  men  of  culture.  A  school  or 
group  gathered  about  him  to  which  he  lectured 
on  (jt«ck  and  Roman  institutions.  He  was  a 
great  admirer  of  the  Spartmis,  but  appears  not 
to  have  been  fully  conversant  with  Roman 
institutions.  His  'Parallel  Lives  of  Illus- 
trious  Greeks  and  Romans'  is  the  work  to 
which  he  owes  his  fame.  The  lives  are  writ- 
ten in  pairs,  one  Greek  and  one  Roman,  fol- 
lowed by  a  comparison  of  the  two,  which  in 
some  instances  is  wanting.  A  few  of  the 
'Livcs>  themselves  are  lost.  In  these  'Lives* 
Plutarch  is  said  to  have  quoted  250  authors,  the 
worics  of  many  of  whom  are  lost.  The  work 
is  chiefly  intended  for  the  illustration  of  dur- 


-yGooglc 


PLUTARCirS  LIVB8 


acter,  and  as  he  makes  use  of  incidents  for 
this  purpose  without  regard  to  their  relative 
vahie,  is  only  partially  serviceable  for  historical 
purposes.  In  the  arrangemMt  of  his  incidents 
he  does  not  always  follow  a  chronological  order. 
Their  excellence  consists  mainly  in  their  fidelity 
in  biographical  prOrtraiture.  They  traverse  all  of 
the  classical  antiquity,  are  the  prime  auAority, 
and  the  only  one,  for  numberless  factors,  and 
contribute  more,  perhaps,  along  certain  lines 
to  the  knowledge  of  the  ancient  world  than  does 
any  other  one  work.  A  knowledge  of  them 
was  long  considered  indispens^le  to  culture; 
A  Latin  collection,  consisting  of  translations 
made  by  different  persons  of  die  separate  lives, 
was  printed  in  Rome  in  two  volumes  folio  in 
1470.  The  first  edition  of  the  text  was  printed 
in  Florence  in  1517.  An  edition  by  Bryan,  with 
Latin  translation  (completed  after  his  death  by 
Ou  Soul),  was  published  in  1729.  There  are 
editions  by  Coraes  (1809-15),  Sintenis  (1839~ 
46),  and  Dubner  (l&)6-47).  Among  transla- 
lattons  there  is  the  fine  French  translation  by 
Amyot  (1559),  and  there  is  of  this  the  worthy 
English  version  by  Sir  Thomas  North  (1579), 
characterized  as  "Shakespeare's  storehoi)se  of 
learned  history,*  since  to  it  the  great  dramatist 
was  indebted  for  his  outlook  on  classical  history 
and  some  of  his  finest  characters  and  plots,  as 
also  one  by  Evelyn,  Garth,  Creech  ana  others, 
with  a  life  by  Diyden  (1638-86) ;  and  one  by 
John  and  William  Langhorne  (1770.  with  sev- 
eral subsequent  improved  editions).  The  trans- 
lation called  Drydtn's  was  corrected  and  re- 
vised by  A.  H.  Cough,  and  published  in  1859. 
Cieorge  Long  has  translated  and  annotated  some 
of  the  'Lives.*  Plutarch's  other  works,  about 
60  in  ntmiber,  are  generally  classed  as  'Moralia,' 
though  some  of  them  are  narrative.  The  style 
of  some  is  difficult  while  the  genuineness  of 
others  is  open  to  question.  They  include  <0n 
the  Education  of  Children,'  in  which  some 
sterling  maxims  are  propounded  for  the  guid- 
ance of  parents,  who,  according  to  Plutarch, 
should  be  of  equal  rank;  *How  a  Young  Man 
Ought  to  Hear  Poetry,'  containing  very  many 
auotatioas  from  Homer  and  the  tragedians ; 
•On  the  Right  Way  of  Hearing,'  in  which  the 
value  of  silence  is  emphasised,  caution  not  to 
give  too  great  wei^t  to  a  speaker's  style  and 
diction,  and  a  generous  appreciation  advocated; 
'How  a  Flatterer  may  be  Distinguished  from  a 
Friend,'  evidently  the  world  of  Plutarch's  day 
sufiered  more  from  flatterers  than  we  do  to- 
day; the  wotk  abounds  in  quotations;  'How 
One  May  be  Consdc'us  of  Progress  in  (ixid- 
ness,'  in  which  are  given  vanous  criteria  by 
which  our  moral  progress  m^  be  measured; 
*How  to  (^t  Benefit  out  of  Enemies'  advises 
turning  our  enemies  to  some  good  purpose  for 
ourselves  either  by  inducing  in  us  an  honest 
Hfe  so  that  they  may  be  made  jealous  of  us,  or 
by  their  criticisms  pointing  out  the  way  we 
must  travel  toward  perfection,  etc.;  'On  Hav- 
inff  Many  Friends';  'On  (Hiance' ;  'On  Virtue 
and  Vice,'  all  three  containing  numerous  cita- 
tions, otherwise  unknown  to  us;  'Precepts 
About  Health'  is  strewn  with  man^  platitudes 
enunciated  in  technical  and  difficult  idiom;  'Ad- 
vice to  the  Married,'  containing  short  precepts 
and  anecdotes  and  a  few  citations;  'The  Ban- 
quet of  the  Seven  Wise  Men,'  a  treatise  in 
narrative  form  of  what  happened  at  a  public 


gathering  near  Coniith;  'On  Superstition,* 
containing  numerous  quotations  and  many  ex- 
cellent maxims  applicable  even  in  our  day;  it 
is  one  of  the  moat  interesting  of  the  'Moralia' ; 
'On  Isis  and  Osiris,'  a  treatise  on  ^fyptian 
symbolism  of  ^eal  interest  to  Egyptologists: 
'On  the  Cessation  of  Oracles,'  a  discussion  of 
the  decline  in  popularity  of  the  old  Greek  seats 


Socrates' ;  'C>n  Exile' ;  'Consolation  to  His 
Wife,'  a  feeling  exhortation  to  a  grief-stricken 
mother;  'Short  Sayings'  ;  'Parallels,'  etc. 
Philemon  Holland  executed  an  English  trans- 
lation of  the  'Morals'  (1603),  and  there  is  also 
a  translation  revised  by  W.  W.  Goodwin  (1874- 
78).  An  edition  of  all  the  works  of  Plutarch, 
by  I.  C.  Hutten.  appeared  at  Tubingen  (1791- 
1805).  There  is  also  a  Paris  edition  with  Idtin 
translation  (1862-77).  The  latest  English  trans- 
lation is  by  Clough,  A,  H.  (5  vols.,  New  York 
1909).  The  best  text  of  the  'Moralia'  is  that 
of  Beroardakis  (1888-97),  The  name  Plutarch 
is  sometimes  ^ven  to  a  collection  of  lives  of 
distinguished  men.  Consult  also  Volkmann, 
'Leben,  Schriften,  und  Philosophie  des  Plu- 
tarch' (Berlin  1873)  ;  Oakesmlth,  John,  'The 
Religion  of  Plutarch'  (New  Yoric  1903); 
Greard,  'De  la  morale  de  Plutarque'  (Paris 
1866) ;  Trench,  R.  C,  'A  Popular  Introduction 
to  Plutarch'  (London  1873) ;  Wright,  W.  C, 
'A  Short  History  of  Great  Literature'  (New 
York  1907).  See  Plittasch's  Livm,  North's 
Translation  op. 

PLUTARCH'S  LIVES,  North's  TranslR- 
tion  of.    Sir  Thomas  North  was  a  soldier  and 

fublic   official    rather    than    a   man    of    letters, 
ut   he    shared   with   other    Elizabethans    that 


Plutarch.  Various  other  translations  of  the 
'Lives  of  the  Ancient  Grecians  and  Romans' 
have  appeared  since  North's,  but  none  has  sup- 
planted his  in  interest  for  the  general  reader. 
The  scholar  will  not  be  satisfied  by  North's 
version,  for  North  translated  not  from  the 
Greek  origina),  but  from  the  French  version 
of  Bishop  Amyot  His  purpose  was  not  to  pro- 
duce a  literally  faithful  translation,  but  one 
which  would  put  the  spirit  of  Plutarch  into  an 
Elizabethan  body.  His  ulterior  aim  wres  to 
provide  a  series  of  "noble  men's  lives*  which 
should  serve  as  models  of  conduct  to  his  own 
contemporaries,  for  he  thou^t  wisdom  might 
be  acquired  better  in  this  way  than  by  reading 
about  it  *in  philosmihers'  writings.*  His  knowl- 
edge of  men  and  affairs  made  him  peculiarly  ap- 
preciative of  the  elements  of  character,  and 
none  of  the  flavor  of  Plutarch's  Grecians  and 
Romans  has  evaporated  in  their  transition 
through  French  into  English.  Amyot's  French 
version,  though  fairly  close  to  the  ori^nal,  was 
written  in  a  somewhat  formal,  Ciceronian 
style,  but  North  chose  to  write  in  a  more 
farniliar  and  realistically  contemporary  manner. 
His  style  is,  therefore,  more  pointed,  more 
concrete  and  picturesque  than  eittier  the  Greek 
of  Plutarch  or  the  French  of  Amyot.  By  means 
of  a  word  or  synonym  added  here  and  there, 
by  phrases  slightly  altered,  he  increased  greatly 
the  vividness  of  the  narrative.    Where  Anqrot 
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vss  dignified.  North  frequently  substituted 
bamely  and  familiar  images  and  jmrasiiig.  Thus 
where  Amyot  translates  'Ne  s'etoit  jamais  party 
de  sa  maisoQ,*  North  gives  a  more  concrete 
ram  to  the  passage  in  his  "never  went  from 
the  smoke  of  his  chimne]r.>  An  infinitude  of 
slight  variations  of  this  land  makes  of  North's 
Plutarch  a  much  more  lively,  more  intimate 
and  entertaining  work  than  the  French  version 
upon  which  it  was  based.  In  the  end  they 
constitute  rather  an  interpretation  than  a  trans- 
lation of  Plutarch.  The  supreme  test  of  North's 
ability  to  seize  upon  and  express  vividly  the 
essentials  of  a  character  is  to  be  found  in  the 
fact  that  Shakespeare  in  his  Roman  plays  fre- 
quently took  over  bodily  North's  phrasing, 
often  with  only  such  slight  modifications  m 
word  order  as  were  necessary  to  change 
North's  prose  into  blank  verse. 

George  Philip  Kkapp. 

PLUTEUS.    SccLabva. 

PLUTO,  ploo'to,  in  Greek  mythology,  the 
giver  of  wealth,  or  Hades,  the  god  of  the  lower 
world.  The  former  name  gradually  superseded 
the  latter,  which  was  more  commonly  used  by 
the  poets.  He  was  the  third  son  of  Cronus 
(&itum)  and  Rhea,  a  brother  of  Zeus  (Jupiter) 
and  Poseidon  (Neptune),  and  to  him,  on  the 
partition  of  the  world,  fell  the  Idagdom  of  the 
shades.  But  there  was  another  view  of  his 
character.  He  became  a  benevolent  being,  who 
held  in  his  hand  the  keys  of  the  earth,  and 
blessed  the  year  with  fruits ;  for  from  the  depth 
of  the  earth  proceed  the  grains  and  the  plenty 
which  aiiends  them.  He  fought  with  his 
brothers  against  the  Titans,  and  received  from 
the  Cyclops,  whom  he  had  released,  the  helmet 
that  makes  its  wearer  invisible,  which  he  lent 
to  Hermes  in  the  war  of  the  giants,  and  to 
Perseus  in  bis  expedition  against  the  Gorgons, 
and  which  afterward  came  into  the  possession 
of  Meriones.  He  judges  every  o^en  and 
secret  deed,  and  to  him  are  subordinate  the 
three  judges  .^acus,  Minos  and  Rhadamanthus. 
The  <^ress,   the  box,  the  narcissus  and  the 

Elant  adtantum  (maiden-hair)  were  sacred  to 
im:  oxen  and  goats  were  sacrificed  to  him 
in  tfie  shades  ot  night,  and  his  priests  were 
crowned  with  cypress.  He  is  represented 
in  gloomy  majesty,  his  forehead  shaded  by  his 
hair,  and  with  a  thick  beard.  His  head  is 
sometimes  covered  with  a  veil.  He  frequently 
also  wears  his  helmet,  or  a  crown  of  ebony, 
or  a  wreath  of  adiantum  or  narcissus.  In  his 
hand  he  holds  a  two-forked  sceptre,  a  staff  or  a 
key;  by  his  side  is  Cerberus.  He  is  either 
seated  on  a  throne  of  ebony  or  in  a  chariot. 
Since  he  did  not  heed  sacrifice  or  prayer,  he 
was  worshipi>ed  only  on  rare  occasions.  The 
Romans  identified  him  partly  with  Orcus,  partly 
with  Dis.  Consult  Gayley,  C  M...  '  Classic 
Myths  in  English  Literature  and  Art>  (Bos- 
ton 1911).    See  Pebgefhone. 

PLUTONIC  ROCKS,  those  igneous  rocks 
which  were  formed  at  great  depths  beneath  the 
surface  of  the  earth,  under  pressure,  and  have 
later  been  forced  toward  the  surface.  They  have 
usually  a  distinctly  crystalline  structure,  due  to 
iheir  having  cooled  slowly,  and  are  contrasted 
with  volcanic  cocks  which,  while  also  of  igneous 
origin,  have  been  poured  out  at  or  near  the 
surface  of  the  earth  and  have  solidified  there. 
The  granites  are  the  chief  of  the  plutonic  rocks. 


PLUTUS,  ploo'tiis,  Greek  eod  of  wealth, 
son  of  lasion  and  Oenteter.  He  was  blinded 
by  Zeus  in  order  that  he  might  not  confer 
nchcs  on  the  good  alone.  In  Greek  statuary 
he  is  represented  as  a  boy  with  a  cornucopia  • 
symbolirally  indicating  that  through  agricul- 
ture comes  wealth.  His  residence  is  beneath 
the  groimd  and  this  has  sometimes  confused  his 
identity  with  that  of  Pluto.  He  comes  to 
mortals  weak  and  lame,  but  departs  from  them 
with  winged  feet. 

PLUVIOSE,  plu-v«-6i,  in  French  chro- 
nology, the  name  adopted,  in  October  1793,  by 
the  French  Convention  for  the  fifth  month  of 
the  republican  year.  It  commenced  on  20  Jan- 
uary and  was  the  second  winter  month. 

PLYMLEY,  plIm'R,  Peter,  pseudonym  of 
Sydney  Smith  (q.v.).  In  I807-<18  he  published 
'Letters  on  the  Subject  of  the  Catholics  to  my 
Brother  Abraham  by  Peter  Plymley,'  which  en- 
joyed  a  wide  circulation  and  greatly  furtliered 
the  cause  of  Catholic  emancipation. 

PLYMOUTH,  pllm'iilh,  Conn.,  town  in 
Litchfield  County,  on  the  New  York,  New 
Haven  and  Hartford  Railroad,  10  miles  north 
of  Waterburir.  Saw  mills  and  granite  quarrying 
are  its  chief  industries.    Pop.  5,020. 

PLYMOUTH,  England,  an  important  sea- 
port and  commercial  town  of  Devonshire,  on 
Plymouth  Sound,  between  the  estuaries  of  the 
Flym  and  'Tamar,  36  miles  southwest  of  Exeter. 
Devonport  on  the  west,  Stonehouse  in  the  mid- 
dle, and  Plymouth  proper  on  the  east,  constitute 
the  aggregate  known  as  *The  Three  Towns.'* 
The  area  of  Plymouth  proper  is  four  square 
miles ;  of  the  three  towns  eight  square  miles. 
Devonport  has  on  the  west  the  Hamoaze  or 
lower  part  of  the  Tamar  estuary,  and  is  divided 
from  Stonehouse  and  Flymouth  proper  by  an 
inlet  crossed  by  several  bridges.  (See  Stone- 
house and  Devonfori).  Plymouth  extends 
from  Stonehouse  on  the  west  to  the  Plym  or 
Catwater  on  the  east  The  site  is  uneven,  con- 
sisting of  a  central  hollow  and  two  considerable 
eminences,  one  on  the  north,  and  the  other, 
called  the  Hoe,  on  the  south,  laid  out  as  a  prom- 
enade and  recreation  ground,  from  which  a 
magnificent  view  is  obtained.  On  the  Hoe  has 
been  re-erectcd  (Smeaton's)  old  Eddystone 
lighthouse,  and  there  are  also  here  a  statue  of 
Sir  Francis  Drake,  and  a  memorial  of  the 
Armada.  At  the  east  end  of  the  Hoe,  on  a  bold 
headland,  stands  the  citadel  erected  in  the  time 
of  Charles  11,  The  older  parts  of  the  town  con- 
sist of  narrow  and  irregular  streets,  devoid  of 
architectural  beauty,  and  often  steep  and  wind- 
ing. But  in  the  newer  parts  and  suburbs  manv 
handsome  terraces  and  villas  have  been  erected. 
The  public  building  include  the  guildhall,  a 
handsome  Gothic  building:  the  Royal  Hotel  and 
theatre,  in  the  Grecian  style ;  the  post  oflice ;  the 
custom-house,  the  exchange,  the  Athenaeum,  the 
Mechanics'  Institute,  the  Plymouth  and  Cot- 
tonian  public  library,  containing  10,000  volumes, 
and  a  collection  of  original  drawings,  prints, 
paintings  and  artistic  articles,  the  grammar 
and  other  endowed  schools,  the  Public  Dispen- 
sary, Female  Penitentiary,  Eye  Infirmary,  South 
Devon  and  East  Cornwall  Hospital,  etc.  The 
laboratory  and  headquarters  of  the  Marine 
Biological  Association  are  located  here.  Among 
ecclesiastical  buildings  are  the  'two  parish 
churches,  Saint  Andrew's  Church,  a  fine  Gothic 
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tine  monuments,  and  Charles'  Church,  of  the 
17th  century,  with  an  etet^nt  spire;  Sherwell 
Congregational  Chapel  and  the  Roman  Catholic 
Cathedral. 

The  manufactures  include  soai>,  sail-cloth, 
brushes,  Roman  cernent,  earthenware,  rope  and 
twine,  etc.,  and  there  are  also  ship-building 
yards,  foundries,  two  sugar  refineries,  brew- 
eries, Btarch-works  and  flax,  saw  and  flour 
mills,  together  with  limestone  quarries.  The 
fisheries,  chiefly  of  whiting,  bake  and  mackerel, 
are  very  productive.  The  trade  also,  both  coast- 
ing and  foreign,  is  very  important.  Steamers 
ply  regularly  to  North  America,  the  Cape, 
Australia,  New  Zealand,  the  West  Indies,  etc. 
The  parts  of  the  port  diiefly  appronriated  for 
mercantile  shipping  are  Sutton  Pool  and  Mill 
Bay,  particularly  tie  latter,  where  there  are 
extensive  wet-doclcs,  and  the  largest  vessels  lie 
in  safety  along  its  nne  pier  and  pontoon  at  low 

Plymouth  owes  its  celebrity  chiefly  to  its  im^ 
portance  as  a  great  royal  naval  station,  for 
wtuch  the  sinciousness  of  its  sound  renders  it 
admirably  suited.  It  has  been  the  scene  of  im- 
mense activities  during  the  World  War. 
Originally,  however,  the  sound,  about  three 
miles  wide  at  its  mouth,  being  open  to  the 
southwest  winds,  left  vessels  at  anchor  exposed 
to  the  greatest  danger.  With  the  view  of  pro- 
tecting the  anchorage  from  the  heavy  swell  of 
the  sea,  the  stupendous  Plymouth  breakwater 
was  undertalcen,  and  finally  completed  at  an 
expense  of  aibout  $10,000,000.  On  the  west 
end  of  the  breakwater  a  Hothouse,  68  feet 
above  the  platform,  and  visible  at  the  distance 
of  ei^t  miles,  except  in  fogjjy  weather,  has 
been  erected,  but  the  entrance  into  the  sound  is 
guided  by  the  still  more  celebrated  Eddy  stone 
lighthouse,  which  stands  on  a  large  cluster  of 
rocks  in  the  channel  opposite  to  it  To  defend 
the  port  an  iron-cased  fort  was  built  near  die 
hrealcwater,  and  Saint  Nicholas,  or  Drake's 
Island,  within  Ac  breakwater,  has  been  fur- 
nished with  strong  fortifications,  mounted  with 
heavy  guns.  Various  other  forts  and  batteries 
also  defend  the  place.  The  chief  naval  estab- 
lishments are  in  DevontK>rt  and  Stonehouse,  the 


ery  and  boilers,  etc. ;  while  Stonehouse  has  the 
victualing  yard,  naval  hospital,  marine  bar- 
racks, etc  The  Hamoaze  is  a  favorite  anchor- 
age for  men-of-war. 

Plymouth,  originally  a  fishing  village,  bore 
in  very  early  times  the  name  of  Tamarwortii, 
which,  after  the  Conquest,  was  changed  to  that 
of  Sutton,  or  South  Town.  It  had  became  a 
considerable  town  under  its  present  name  in 
1438,  when  a  charter,  confirming  its  old  and 
granting  many  new  privileges,  was  conferred 
Upon  it  iby  Henry  VI.  From  Elizabeth  it  ob- 
tained a  new  charter  through  the  solicitation  of 
Sir  Francis  Drake,  and  on  the  threatened  in- 
vasion of  the  Armada  the  British  fleet  had  its. 
rendezvous  here.  Bonaparte  arrived  here  in 
the  Bellerophon  in  1815!  The  total  tonnage 
arrived  and  cleared  in  1915  was  4,078.000.  Pop. 
(1914)  113,134.  Consult  the  histories  of  the 
town  by  Worth    (1871)   and  Williams   (1898)- 

PLYMOUTH,  Ind,,  city  and  county-seat  oi 
Marshall     County,    on    the    Lake    Erie-  and 


Western,  the  VandaHa  and  the  Pennsylvania 
railroads,  82  miles  southeast  of  Chicago.  It  is 
tbe  seat  of  the  JuUa  E.  Work  Training  School, 
Saint  Michael's  Academy,  Plymouth  Sanitarium, 
and  has  a  public  library,  basket  works,  barrel 
factory,  notion  factories,  j^ndcr  mills,  etc.  It 
is  also  a  diriving  commercial  centre ;  was  settled 

1S35  and  incorporated  m  UES2.    The  water- 
lystem   is   thi 
Pop.  333a 

PLYMOUTH,  Mass.,  town,  county-seat  of 
Plymouth  County,  on  Plymouth  Harbor,  a  part 
of  Massachusetts  Bay,  and  on  the  New  Yorl^ 
New  Haven  and  Hartford  Railroad,  38  miles 
southeast  of  Boston.  It  was  here  that  the 
Pilgrims  landed  from  the  Ma\Hower,  21  Dec. 
1620,  and  established  the  first  permanent 
English  colony  in  America.  Plymouth  Rock 
on  which  they  first  landed  is  carefully  pre- 
served, and  is  now  covered  by  a  granite  canopy. 
Other  places  of  interest  in  the  tovra  are  Pilgrim 
Hall,  where  books,  pictures  and  other  valuable 
relics  of  the  Pilgrims  and  Colonial  times  are 
kept,  Leyden  street,  on  which  the  early  settlers 
built,  and  Cole's  Hill  and  Burial  Hill,  where 
many  of  the  first  settlers  are  buried.  Ply- 
mouth also  has  the  national  monument  to  the 
Pilgrims,  dedicated  in  August  1839.  Its  cen- 
tral figure  is  a  granite  statue  of  Fairii,  with  the 
four  figures  of  Morality,  Law,  Education  and 
Freedom  at  the  base;  the  heii^t  of  the  monu- 
ment is  8i  feet  The  town  has  a  variety  of  tnanit- 
factures;  thej;  indude  cordage  (the  largest 
manufactory  in  the  world  of  this  kind,  em- 
ploving  about  2,000  persons  and  running  nipht 
ana  day),  woolen  goods,  tacks,  insulated  wire, 
nails  and  electrical  supplies.  The  harbor  is 
nearly  land-locked,  and  contains  about  2fi00 
acres  of  flats,  on  which  are  extensive  *cbm 
gardens,'  the  scientific  cultivation  of  these  shell- 
fish forming  an  important  industry.  Deep 
diannels  admit  large  ships  and  barges  to  the 
wharves.  Foreign  steamships  bring  large 
amounts  of  fibre  directly  to  the  Cordage  com- 
pany from  Yucatan,  and  the  entries  at  the 
Plymouth  custom-house  show  that,  as  a  port 
of  foreign  import,  Plymouth  ranks  in  Massa- 
chusetts directly  next  to  Boston. 

Plymouth  b  an  electrical  centre,  distributing 
to  Ae  surrounding  towns  light,  power  for  street 
railways,  and  illuminating  the  Cape  Cod  Ship 
Canal  each  night  on  both  sides  of  its  entire 
land  length  of  ei^t  miles. 

The  manufacturing  product  of  the  town  ag- 
gregates about  $14,000,000  annually.  On  ac- 
count of  its  beautiful  situation  and  historic  in- 
terest Plymoudi  is  also  a  popular  summer  and 
tourist  resort,  its  annual  visitation  exceeding 
100,000  and  including  many  summer  dwellers. 
It  has  a  fine  forest  park  of  200  acres.  The 
waterworlK  are  owned  and  (derated  by  the 
town.  Pop.  14,000.  Consult  Banvard,  'Ply- 
mouth and  the  Pilgrims';  Davis,  W.  T.,  'His- 
tory of  the  Town  of  Plymouth^  (Philadelphia 
1885) ;  Bradford,  'History  of  Plymouth  Plaata- 
tion'  (1898):  Baylies,  Francis,  'An  Historical 
Memoir  of  the  Colony  of  New  Plymoudi'  (2 
vols.,  Boston  1866) ;  Bliss,  W.  R.,  'Old  Colony 
Town  and  Other  Sketches'  (Boston  1893)  ; 
Davis,  W.  T.,  'Ancient  Landmarks  of  Ply- 
moudi>  (2d  ed,  ifa.  1899) ;  (ioodwin,  T.  A., 
'The  Pilgrim  Republic'  (ib.  1888)  ;  'Records 
of  the  Town  of  Plymouth'    (Plyroatith  168S>' 
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92);  Bradford.  WiUuun,  'Hbtory  of  Plymouth 
Settlement,  IdZO-SO,'  edited  by  Paget  (New 
York  1909).    See  MASftACHUSETTs. 

PLYMOUTH,  N.  H..  town,  one  of  the 
county-seats  of  Grafton  County,  on  the  Pe- 
mieiewasset  and  Baker  rivers,  and  on  the  Boston 
and  Maine  railroad,  40  mites  north  of  Concord. 
It  is  in  a  region  noted  for  fine  scenery,  and  is 
a  popular  summer  resorL  It  has  a  number  of 
manufactures,  including  gloves,  ^oes,  boxes, 
lumber,  etc.;  also  a  bank  and  a  newspaper.  It 
contains  the  county  courthouse  where  Daniel 
W*5ter  pleaded  his  first  case,  and  the  honse  in 
which  Nathaniel  Hawthorne  died.  The  town 
has  a  public  high  school  and  a  public  library 
and  waterworks.  It  is  also  the  seat  of  Ae 
Stale  Normal  School,  and  of  the  Holdemess 
School  for  Bots  (Episcopal).  Pop.  (1910) 
2^50.  Consult  Steams,  E.  S.,  'History  of  Ply- 
mouth, N.  H.»    (1906). 

PLYMOUTH,  N.  C,  town,  county-seat  of 
Washington  County,  on  the  Roanoke  River,  a 
few  mues  from  where  it  enters  Albemarle 
Sound,  and  on  the  Atlantic  Coast  Line  Rail' 
road,  IDS  miles  cast  of  Raleigh,  and  7S  miles 
north  of  Newbera.  It  is  the  trade  centre  of 
an  agricultural  region  and  ships  lumber,  cotton, 
rice  and  vegetables.  There  is  a  veneer  factory. 
There  is  steamboat  connection  with  Baltimore 
and  Norfolk.  It  is  the  seat  of  a  State  Normal 
School.    The  population  is  about  2,165. 

PLYMOUTH,  Pa.,  borough.  Luzeme 
CountT,  on  the  'Susquehanna  River,  and  on  the 
Delaware.  Lackawanna  and  Western  Railroad, 
four  miles  west  of  Wilkesbarre.  It  was  first 
settled  in  176S,  and  during  the  trouble  between 
Pennsylvania  and  Connecticut  in  regard  to 
boundaries  (1799)  was  claimed  tiy  both  States 
In  the  last  decade  of  ihe  19th  century,  its 
growth  was  particularly  rapid.  It  is  in  the 
great  anthracite  coal  re^on  of  Pennsylvania, 
and  its  chief  industries  are  the  mining  and  ex- 
porting of  coal ;  it  also  manufactures  drills  and 
other  mining  machinery,  and  hosiery.  It  con- 
tains a  borough  and  a  township  high  school  and 
a  parish  school.    Fop.  19,000. 

PLYMOUTH.  Wis.,  dty  in  Sheboygan 
Couiity,  on  the  Chicago  and  Northwestern,  and 
Ae  Qucago,  Milwaukee  and  Saint  Paul  rail- 
roads, 15  miles  west  of  Shdboygan.  The  cotmty 
fair  grounds  are  located  here  and  there  are 
also  a  public  library,  park,  flour  mill,  furniture 
factory,  cheese  manufactones,  feed-cutter  works 
and  gasoJine  engine  works.  The  electric-light- 
ing punt  and  water<supply  system  are  the  prop- 
erty of  the  mnnkipality.    Pop.  3,094. 

PLYMOUTH  (N.  C),  BaKa^ementi  «t 
When  General  Bnmside  had  occupied  Roanoke 
Island  and  Newbem  in  Pebmary  and  March 
1862,  the  Union  gunboats  became  active  in  pa- 
troling  the  waters  of  North  Carolina  and  sell- 
ing the  coast  and  river  towns.  Plvmonth  was 
occupied  in  June  by  Lieut.  C.  W.  Plnsser. 
United  Stales  Navy,  and  was  held  by  him  until 


by  about  300  men  under  command  of  Captain 
Ewer,  3d  Massadiusetts  infantry.  Early  that 
mommg  Ewer  was  attacked  by  Lieut.-Col  John 
C  Lamb,  with  the  J7th  North  Carolina,  a  few 
cavalry  and  some  artillery,  in  all  about  600men. 
Ewer's  pickets  were  quickly  driven  in,  and  his 


men  took  refuge  in  the  cuitom-house,  Lamb's 
artillery  opeoen  fire ;  the  town  was  fired  in  sev- 
eral places;  and  the  gunboat  Southfield,  lying 
abreast  of  the  place,  received  a  shot  in  her 
bcnler,  which  disabled  her,  and  she  drifteddown 
the  stream.  The  gunboat  Commodore  Perry 
coming  op.  Lamb  retired  after  being  in  the  town 
about  an  hour  and  reducing  most  of  it  to  ashes. 
From  10  to  13  March  1863  the  17th  North'Caro- 
lina.  hovered  about  the  place  and  made  demon- 
strations upon  it,  but  the  regiment  retired  when 
the  gunboats  came  up  from  Albemarle  Sound. 
The  gunboats  had  been  relied  upon  to  bold  the 

filace,  but  it  was  now  strongly  fortified  on  the 
ind  side  and  garrisoned,  and  early  in  April 
1864  was  held  by  Gen.  H.  W.  Wessells.  with 
four  regiments  of  infantry,  detachments  of 
cavalry  and  artillery,  in  all  about  3,000  men. 
As  before,  the  principal  reliance  for  the  defense 
of  (lie  place  was  the  navy. 

In  tiie  spring  of  1864  the  Confederate  au- 
thorities at  Richmond  determined  that  an  at- 
tempt should  be  made  to  recapture  Plymouth, 
and  Gen,  R.  F.  Hoke  was  put  in  command  of  a 
division  for  that  purpose,  and  was  to  be  assisted 
by  Capt  J.  W.  Cooke  of  the  navy,  with  the 
Albemarle  then  nearly  completed.  The  Albe- 
ntarU  was  an  iron-clad  vessel,  similar  to  the 
Merrimac,  carrying  two  heavy  guns,  and  was 
built  at  Edwards  Ferry,  on  the  Roanoke,  30 
miles  below  Weldon.  She  was  built  in  a  corn- 
field, and  all  the  old  iron  in  that  section  of  the 
country  was  collected  to  make  her  armor. 
Hoke's  division  proceeded  to  the  vicinity  of 
Plymouth,  drove  in  Wessell's  pickets  17  April, 
surrounded  the  place  on  the  land  side  from  the 
river  above  to  the  river  below,  opened  with  ar- 
tillery, made  assaults  on  parts  of  the  line  on  the 
IStli,  which,  with  the  aid  of  the  gunboats,  were 
repulsed,  and  prepared  to  storm  the  works  as 
soon  as  the  Albemarle  could  clear  the  river 
front  of  the  Union  vessels  protecting  the  place 
with  their  guns.  On  the  iSth  the  Albemarle 
left  Hamilton,  passed  down  the  Roanoke  and, 
favored  by  unusually  high  water,  ran  over  ob- 
structions placed  in  the  river,  ran  past  heavy 
shore-batteries,  and  at  3  A.11.  on  the  19th  discov- 
ered the  Union  gunboats  Miami  and  Soutkfield 
lashed  together  about  half  a  mile  below  the 
town.  C^rt.  C.  W.  FLusser  was  in  command  of 
the  two  vessels  and  had  lashed  them  together 
wiifa  long  spars,  with  chains  festooned  between 
them,  it  being  his  intention  to  get  the  Albe- 
marle between  the  two  vessels,  which  would 
have  placed  the  Confederate  vessel  at  a  great 
disadvantage.  Cooke  avoided  this  by  running 
the  Albemarle  close  to  the  southern  shore,  and 
then,  suddenly  turning  toward  the  middle  of  the 
river,  dashed  obliqueljr  into  the  side  of  the 
Soutkfield,  the  long  knife-like  prow  of  the  Al- 
bemarle penetrating  10  feet,  inakinK  a  large 
opening  into  the  side  of  the  SouthfUla  and  car~ 
rying  her  to  the  bottom  widiin  a  few  minutes, 
with  a  part  of  her  crew.  The  AlbemarUi  prow  - 
had  become  entangled  with  the  Soutkfield.  The 
Miami,  close  alongside,  opened  with  her  heavy 
grnis,  and  a  shell  fired  by  Plusser  struck  the 
Albemarle,  TfbovnAtdanA  exploded,  killing  Flns- 
ser  instantly.  Lieutenani  French  look  command, 
and  attempted  to  board  the  Albemarle,  but  was 
repelled,  and  the  Miami  withdrew  from  the  eon- 
test  and  ran  down  into  Albemark  Sound. 
Next  morning  the  Albemarle  opened  fire  upon 
the  forts  and  works  near  the  nver,  and  H<dc^ 
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tnoving  around  to  that  side,  attacked  the  works. 
After  bang  several  times  rcpalsed,  he  carried 
ihctn,  Wessells  surrendering  his  entire  com- 
matid.  In  killed,  wounded  and  captured  the 
Union  loss  was  2^34  men.  The  Confederate 
loss,  is  not  fully  known,  but  Ransom's  brigade 
alone  suffered  a  loss  of  about  500  killed  and 
wounded. 

Soon  after  the  capture  of  Plymouth  General 
Hoke  was  ordered  to  the  army  in  Virginia,  but 
the  place  was  held  by  the  Confederates  in  some 
force,  aided  by  the  Albemarle.  On  5  May  1S64 
the  Albrmarle,  with  two  other  vessels,  ran  down 
the  river  into  Albemarle  Sound  and  engaged  a 
Union  fleet  of  seven  vessels,  infiicling  much 
damage,  and  returned  to  Plymouth.  There  was 
no  IMon  ironclad  that  could  cross  Hatteras 
Bar  and  enter  the  North  Carolina  sounds,  no 
other  vessels  could  cope  with  the  Albemarle, 
and  it  was  reserved  for  LieuL  W.  B.  Cudiing 
(q.v.)  to  execute  a  plan  for  her  destruction. 
On  the  tii^ht  of  27  Oct  1864  he  entered 
Roanoke  River  with  two  steam  lauches,  each 
carrying:  a  12-pound  howitzer  and  a  torpedo. 
The  launches  carried  20  men,  well  armed  with 
revolvers,  cutlasses  and  hand-grenades.  Pass- 
ing near  the  pickets  on  the  shore.  Gushing  ap* 
Eroached  the  Albemarle  at  3  a.m.,  and  was 
ailed  and  fired  upon  with  musketry  from  the 
shore  and  the  vessel  Discovering  that  there 
was  a  circle  of  logs  around  the  ship  and  afKiut 
10  feet  from  it,  be  turned  back,  and  when  about 
100  yards  away  again  turned,  at  full  headway 
Struck  the  logs  and  slid  over  them,  and,  in  face 
of  a  crashing  fire  of  canister  and  musketry,  ex- 
ploded a  torpedo  under  the  vessel  and  tore  a 
lame  hole  iji  her,  "big  enough  to  drive  3  wagon 
in,*  her  commander  says,  and  she  soon  settled 
to  the  bottom.  Gushing  with  his  men  took  to 
the  water,  he  and  one  or  two  others  escaping, 
while  two  were  drowned  and  11  captured. 
-  On  the  29th  October  Commodore  Macomb, 
with  his  fleet,  went  up  Roanoke  River,  and, 
arriving  at  the  wreck  of  the  Soulhfield,  ex- 
changed shots  vrith  the  Confederate  batteries, 
but  nnding  that  the  channel  of  the  river  had 
been  effectually  obstructed,  he  returned,  next 
day  went  by  way  of  Middle  River  into  the 
Roanoke,  and  on  the  morning  of  the  31st  en- 
gaged the  batteries  on  shore,  which  were  sup- 
ported by  musketry  from  rifle-ipits  and  houses. 
After  an  hour's  contest,  in  which  10  vessels 
were  engaged,  a  Go n federate  magazine  was 
blown  up;  the  works  were  abandoned,  and  the 
Union  forces  took  possession  of  the  town.  Con- 
sult <Official  Records'  (Vol.  XXIII)  ;  'Naval 
War  Records'  (Vols.  IX  and  X)  ;  the  Century 
Company's  'Battles  and  Leaders  of  the  Civil 
War'  ^Vol.  IV) ;  Soley,  'The  Blodcade  and 
the  Cruisers.' 

E.  A.  Carhan. 
PLYMOUTH  BRETHREN,  a  religious 
sect  which  had  its  rise  in  the  British  Islea  about 
1827,  when  the  Rev.  John  N.  Darby,  a  minister 
of  the  Episcopalian  Qiurcb  oi  Ireland,  asso- 
ciated himself  with  a  group  of  dissenters  in 
Dublin  and  formed  a  religious  society  of 
Brethren  on  a  platform  of  Evangelical  Calvin- 
ism. Similar  local  societies  existed  iu  various 
towns  of  Ireland  and  England,  and  Darby, 
while  visiting  the  society  at  Plymouth,  won 
over  to  his  views  a  large  number  of  persona, 
amonft  Aem  two  or  three  clergymen  of  consid- 


eraUe  distinction,  one  of  them  the  Rev.  Ben- 
jamin Will)  Newton,  another  the  Rev.  James 
L.  Harris,  and  the  third  the  noted  Biblical 
scholar,  the  Rev.  Dr.  Samuel  Prideaux  Tre- 
gelles.  Plymouth  now  became  the  principal 
centre  of  the  movement,  and  hence  the  popular 
title  of  the  sect,  Plymouth  Brethren :  Uie  offi- 
cial title  is  '^Brethren"  or  'Christians."  A 
weekly  newspaper  was  edited  by  Mr,  liatri^, 
and  the  sect  made  rapid  progress,  congregations 
being  formed  iu  every  considerable  town  in 
England.  In  1838  Mr.  Darby  went  on  an  evaa- 
gelizing  mission  to  Switzerland  and  spent  seven 
years  in  that  country,  chiefiy  in  French  Swita- 
erland,  where  his  success  in  gaining  disciples 
and  forming  congregations  was  extraordinary 
among  the  Methodists  and  other  dissenters:  in 
Germany,  toc^  in  German  Switzerland,  in  Italv 
and  in  France  his  opinions  were  received  witn 
no  small  favor :  but  French  Switzerland,  and  in 

articular  Geneva,  Lausanne  and  Vevey,  was 
;  stronghold.  When  he  returned  to  Plymouth 
in  1845  be  sought  to  depose  B.  Wills  Newton 
from  the  headship  of  the  community  diere, 
charging  him  with  a  disposition  to  introduce 
priestly  rule;  but  most  of  the  Brethren  upheld 
Mr.  Newton,  and  Darby  thereupon  formed  a 
separate  assembl};.  At  Bristol  in  184S  there 
was  a  simitar  division,  but  this  time  into  three 
sects,  those  siding  with  Dar6y,  those  siding  with 
Newton  and  those  siding  with  neither.  0£ 
these  divisions  there  were  subdivisions  later. 
Four  divisions  of  Plymouth  Brethren  bad  in 
the  United  States  churches  and  membership  at 
last  report;  Div.  I—churches  134,  comimini- 
cants  2,933;  Div.  II — churches  128,  communi- 
cants 4,752;  Div.  Ill— churches  81,  communi- 
cants 1,724;  Div.  IV  — churches  60.  commmu- 
cants  1,157.  'The  Plymouth  Brediren  hold  that 
an  official  ministry  is  an  unchristian  institution; 
among  them  all  the  male  members  are  on  an 
equal  footing,  and  have  the  right  to  exhort  in 
the  meeting;  after  the  opening  exercises  —  a 
hymn  or  prayer  —  there  is  usually  a  pause  to 
wait  for  volunteer  addresses.  See  Reugioob 
Sects. 

PLYMOUTH  CHURCH,  a  church  ta 
Brooklyn,  N.  Y.,  of  which  Henry  Ward 
Beecher  was  pastor  for  40  years  (1847-87). 
The  church  was  organized  in  1847;  the  present 
church  building  was  erected  in  18«).  Dr. 
Beecher  was  succeeded  by  Lyman  Abbott,  who 
was  succeeded  in  1899  by  Newell  D^^t  Hillifc 
The  churdi  membership  is  about  2,200. 

PLYMOUTH  COLONY.  The.  See 
Massachusetts,  Hiitory;  MAvyuwat,  Tsz. 

PLYMOUTH  COMPANY.  The,  in  Amer- 
ican history,  a  company  formed  in  the  17th  cen- 
tury, of  Plymouth  and  Bristol  merchants,  and 
also  called  the  North  Virginia  Company.  It 
was  incorporated  in  1606,  and  obtained  a  chai^ 
ter  from  James  1,  with  grant  of  land  between 
hong  Ishmd  and  PaBsamaquoddy  Bay.  This 
company  was  the  rival  of  the  London  Company. 
In  May  1607,  two  ^ips  were  despatched  to 
America  bearing  a  company  of  colonists  com- 
manded by  George  Popham.  An  abortive  at- 
tempt at  permanent  settlement  was  made  on 
the  Kennebec  River,  but  Popham  died  and  the 
remaining  colonists  returned  home.  The  com- 
pany still  continued  to  exist  till  its  reoi^anixa- 
tion  in  1620  as  the  New  England  Company  or 
Cotmctl  for  New  England. 
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PLTHOUTH  IU>CK.  See  UAYTLowim, 
The;  Plymouth,  Mass. 

PLYMOUTH  ROCK,  a  fowl  See 
Poultry. 


FLYUFTOH,  plTmp'tbn,  Almira  George, 
American  author;  b.  Bosioi^  Uass.  She  was 
educated  in  the  private  schools  o£  Bostoo  and 
has  gained  a  reputation  as  aa  author  of  juvenile 
books.  Among  them  are  "A  Willing;  Trans- 
gressor'; "Penelope  Prig';  "Rags  and  Velvet 
Gowns' ;  'Gerald  and  Geraldine' ;  'In  the 
Shadow  of  the  Black  Pine.' 

PLYMPTON,  Georxe  WaahinKton,  Anter- 
ican  engineer  and  educator :  b.  Waltham,  Mass., 
18  Nov.  1827;  d.  11  Sept  1907.  He  was  gradu- 
ated from  the  Rensselaer  Polytechnic  Insti- 
tuie,  Troy,  N.  Y,  in  1847,  and  was  professor  of 
engineering  and  architecture  at  the  University 
of  Qeveland  in  1852,  professor  of  mathematics 
at  the  New  York  State  Normal  College,  Al- 
bany, in  1853-^,  and  in  1S57~63  occumed  the 
chair  of  physics  and  engineering  of  the  Sate 
Normal  School,  Trenton,  N.  J.  He  was  pro- 
fes^r  of  physics  and  engineering  at  Cooper 
Union,  New  York,  from  1869  and  director  of 
the  night  school  from  1879.  He  was  also  pro- 
fessor.of  physics  and  engineerit^  at  the  Brook- 
lyn Pol:^echnic  Institute  from  1863,  professor 
of  chemistry  and  toxicology  at  the  Long  Island 
College  Hospital  1864-86,  editor  of  Van  Nos- 
trand's  Engineering  hiagatme  in  1870-86,  and 
published  'The  Slarflnder'  (1878);  'How  to 
Become  an  Engineer'   (1892).  etc 

PLYMLIHON.    See  Pukumuok. 

PNEUMATIC  BUFFER,  a  mechanism 
consisting  of  a  cylinder  and  piston,  or  of  a 
series  of  cylinders  and  pistons,  eiirployed  for 
various  purposes,  but  more  especially  to  absorb 
the  recoil  of  large  pieces  of  artillery,  and  to 
absorb  the  shock  of  falling  elevators,  printing 
presses,  etc  The  arrangement  of  pistons  and 
cylinders  varies  according  to  the  type  and  pur- 
pose of  the  engine  to  which  the  buffer  is  at- 
tached. The  object  in  every  case  is  to  absorb 
sudden  shocks  and  jars  which  otherwise  would 
quickly  wreck  costly  apparatus.  The  principle 
of  the  buffer  is  the  transmission  of  the  shock  to 
the  piston-rod,  which  thereupon  forces  the'pis- 
ton-head  against  the  volume  of  air  within  the 
cylinder,  "nie  air  is  compressed  and  absorbs 
some  of  the  shock,  while  graduated  holes  in 
the  cylinder  permit  die  air  to  escape  slowly,  and 
gradually  the  piston  and  load  behind  it  are 
brought  to  rest.     See  AiR-OLiwimH. 

PNEUMATIC  CLOCKS.    Sec  Clocks. 

PNEUMATIC  DESPATCH.  See  Pneu- 
UATic  Tubes. 

PNEUMATIC     TJRB.       See     Bicvclb; 

AUTOHCeiLSS. 

PNEUMATIC  TOOLS  are  a  class  of 
portable  mechanical  appliances  operated  by  com- 
pressed air.  The  air  pressure  is  conveyed 
throng  a  flexible  tube  from  a  pressure  tank 
to  a  miniatnre  self-contained  motor,  and  the 
tool  is  adjusted  and  applied  by  the  hand.  They 
are  of  two  t5T>es  —  percussitm  and  rotary.  In 
the  former  the  work  is  accomplished  by  rapidly 
repeated  blows  and  in  the  latter  by  a  boring 
action.    Tbey  are  used  for  a  great  variety  of 


mechanical  operations,  stidi  as  drilling,  ram- 
ming, hammering,  riveting,  caulking,  boring, 
screwiiw,  expanding  boiler  tubes  and  carving.  A 
good  representative  of  the  percussion  tools  is  the 
pneumatic  hammer.  It  consists  of  a  cylinder  in 
which  a  piston  works  with  a  reciprocating 
(back  and  forth)  action,  actuated  by  com- 
pressed air  admitted  to  and  exhausted  from 
the  cylinder  by  suitably  arranged  openings. 

A  loose-fitting  toot  (such  as  a  rivet-set,  in 
case  the  appliance  is  employed  as  a  riveter)  is 
inserted  in  the  front  end  of  the  cylinder,  to 
which  the  compressed  air  is  conveyed  by  flexible 
hose  connections,  and  through  the  handle  at  the 
rear.  To  operate,  the  device  is  held  by  the 
handle  and  the  tool  is  pressed  firmly  against  the 
work.  The  operator  then  admits  the  air-pres- 
sure into  the  cylinder  by  pressing  on  the  Ihrottle 
lever,  and  starts  the  reciprocating  hammer, 
which  strikes  the  tool  or  rivet-set  at  each  for- ' 
ward  stroke.  The  action  is  similar  to  that  of 
driving  a  chisel  with  a  mallet  or  hammer,  with 
the  exception  that  the  successive  strokes  are 
delivered  with  great  rapidity,  at  a  rale  of  speed 
as  high  as  20,000  blows  per  minute,  and  sound 
like  a  continuous  buzz,  the  efficiency  of  the 
appliance  being  due  to  the  frequency  of  the 
strokes  rather  than  to  the  power  of  eadi  indi- 
vidual Stroke.  Pneumatic  percussion  tools,  in 
general,  are  made  small  enough  to  be  operated 
by  the  hand,  and  they  are  adapted  for  various 
uses  by  simply  replacing  the  tool  piece  at  the 
front  by  other  tools  specially  shaped  to  fit  the 
particular  kind  of  work.  The  arrangements  for 
actuating  and  controlling  the  piston  vary 
greatly  in  the  different  makes,  but  all  of  them 
belong  to  either  the  valve  or  the  valvelcss  form. 

In  the  valve-hammers,  a  reciprocating  valve 
acts  in  combination  wilh  the  piston  and  regu- 
lates the  admission  and  exhaust  of  the  com- 
pressed air.  They  deliver  a  long  stroke  at  a 
speed  ranging  from  1,500  to  3,500  blows  a 
minute  _wiUi  great  power,  and  are  suitable  for 
heaw  riveting,  chipping  and  caulking  purposes. 
In  the  valvelcss  hammers,  the  striking  piston 
acts  as  a  valve  and  controls  the  admission  of 
the  air-pressure  to  the  alternate  ends  of  the 
cylinder.  They  deliver  a  short  stroke  at  a  very 
high  rate  of  speed,  generally  over  15,000  blows 
a  minute,  and  are  suita-ble  for  stone  carving, 
beading  flues,  lii^t  caulking  and  other  purposes 
requiring  a  light  chijiping  action.  Owing  to 
their  simpler  construction,  they  last  longer  than 
the  valve  hammers  and  are  more  economical  in 
air  consumption  relative  to  the  niunher  of  blows 
delivered.  For  clipping  purposes,  the  speed  is 
greatly  reduced,  and  the  piston  is  constructed  to 
act  on  a  hinged  link  so  as  to  impart  a  pince^- 
like  action  to  the  clipping  jaws.  As  riveters, 
they  range  from  the  portable  sizes  to  heavy 
stationary  machines.  Anv  ordinary  pneumatic 
hammer  may  be  employed  in  rivetins,  but  such 
woric  is  better  actximplished,  generally,  by  the 
regular  U-shaped  riveter  designed  for  that  pur- 
pose; (See  Metal-working  Machinehy).  In 
riveters  the  compressed  air  is  used  at  a  pressure 
of  125  pounds  to  the  square  inch,  while  in  the 
other  forms  the  intensity  is  somewhat  less,  gen- 
erally about  90  pounds  to  the  square  inch.  Ro- 
tary pneumatic  tools  are  commonly  known  as 
portable  pneumatic  drills.  In  wood-working, 
they  are  used  for  boring  and  drilling;  in  metal- 
working,  they  are  CH^oyed  in  the  openttioitt  oi 
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Upping,  reamiag,  screwing  nuts  on  bolts,  boring 
cyunders,  expanding  tubes,  turning  crank-pias, 
cleaning  castings,  gnnding  Eteam-inpe  joints,  etc. 
They  are  made  in  a  large  number  or  sizes,  rang- 
ing from  the  lig^t  forms  itsed  for  boring  stnall 
holes  up  to  the  large  machines  requirin^f  a  two 
or  three-horse-power  motive  energy.  Or^nally 
tbey  consisted  of  a  small  rotary  engine  with  an 
attached  feeding  mechanism.  Subsequently,  to 
avoid  the  consequent  waste  of  power,  small 
reciprocating  engines  were  designed,  bringing 
them  to  the  present  form,  in  which  they  are  used 
with  marked  economy  for  all  purposes  where 
heretofore  the  hand  brace  was  employed.  They 
are  made  in  two  forms  —  with  single-acting  or 
with  dbuble-actiog  oscillating  cylinders,  and 
work  with  an  air-pressure  ranging  from  70  to 
85  pounds  to  the  square  inch.  In  the  former, 
the  motor  consists  of  two  pairs  of  single-acting 
(flinders  coupled  to  the  opposite  ends  of  a 
crank-shaft,  ine  pinions  of  which  gear  with  the 
spur-wheels  on  me  tool-shaft.  The  whole  me- 
chanism is  enclosed  in  a  cylindrical  metallic 
case.  In  the  latter,  t^sra  double-acting  oscilladng 
cyUndera  are  geared  to  a  crank-shaft  carrying  a 
single  pinion  which  gears  with  a  spur-wheel  on 
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oscillating  engine  composed  of  three  single-act- 
ing cylinders  carried  in  a  rotary  frame.  The 
>  being  attached  to  a  fixed  shaft,  the 
'  "o  rotate  by  suitable  gears  and 
1  to  the  tool-shaft    The  com- 

, ctions  arc  flexible  hose  similar 

to  those  used  in  the  percussion  tools.  Other 
forms  of  pneumatic  tools  of  special  application 
are  the  hoist,  jack,  stay-bolt  cutter,  mud-ring 
riveter,  ^bull-dozer*  press,  paint  sprayers,  sheep 
shearers  and  sand  blasts.  Their  names  define 
the  purposes  for  which  they  are  used.  The 
hoist  has  largely  replaced  the  ordinary  hoisting 
diain;  the  jack  b  a  modification  of  the  hoist 
and  is  used  by  being  placed  under  the  piece  to 
be  Hfted.  Pneumatic  tools  are  of  modem 
origin  and  have  been  principally  developed  in 
the  machine-shops  o£  the  United  States,  espe- 
cially in  connection  with  the  repair  depart- 
ments of  the  railroads,  but  they  are  being 
rapidly  introduced  in  European  and  other 
countries. 

PNEUMATIC  TUBES.  Pneumatic  tubes 
are  employed  to  despatch  letters,  parcels,  tele- 
grams, etc.,  to  a  distance  by  the  energy  of 
compressed  air.  Their  application  was  origi- 
nally suggested  by  Denis  Papin  in  1667,  when 
he  read  a  paper  before  the  Royal  Soaet)'  of 
London,  describing  a  plan  by  which  the  air  in 
a  tube  was  exhausted  in  such  a  way  that  the 
piston  working  in  the  tube  would  be  drawn  in 
the  direction  of  the  suction,  polling  with  it  an 
attached  arrier.  His  idea  was  taken  up  and 
developed  by  several  inventors,  with  more  or 
lets  success,  up  to  1854,  when  the  Electric  md 
International  Telegraph  Company,  of  London, 
built  in  that  dty  the  first  pneumatic  despatch 
system  which  was  acnially  operated  for  com- 
mercial purposes.  It  consisted  of  a  lead  tube 
220  yards  in  length  and  one  and  one-half  inches 
in  diameter,  in  which  the  carriers  were  pro- 
polled  in  one  direction  only.  Subseqnently,  the 
diameter  of  the  tubes  was  increased  to  two  and 
one-fourth  inches,  which  were  arranged  to  send 
tlie  carriers  in  two  directtooi  —  onward  frotn. 
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latest  report  the  English  Postal  D^artment 
operates  about  601  miles  of  tubes,  40  miles  of 
which  are  situated  in  the  London  districL  lo 
the  English  system  the  tubes  radiate  frcmi  the 
central  station  to  the  branch  stations  located 
at  various  points,  the  larger  stations  being 
equipped  with  two  tubes  — one  for  outward  and 
one  for  inward  traffic,  while  the  smaller  stations 
carry  on  the  work  through  a  single  tube.  Tlie 
ontgoii^  carriers  are  propelled  by  pressure 
and  the  incoming  carriers  are  drawn  in  by  the 
suction  of  a  vacuum.  The  standard  pressure 
used  is  about  10  pounds  to  the  square  inch,  and 
a  vacuum  of  about  six  pounds  to  the  square  inch, 
giving  about  the  same  speed  in  both  directions. 
The  tubes  consist  of  lead  ]Upes  one  and  one^alf 
inches  to  two  and  one-fourth  inches  in  di- 
ameter, for  interior  use,  such  as  the  delivery  of 
telegrams  and  parcels  of  small  size,  sudt  as 
cash-carriers  in  stores,  from  one  room  to  an- 
other in  the  same  building;  while  the  under- 
ground or  street  tubes  are  larger,  ranging  from 
two  and  one-fourth  inches  to  three  inches  in 
diameter.  The  two  and  one-fourth-inch  pipes 
wei^  about  eight  pounds  per  linear  foot  and 
are  made  in  lengths  of  28  feet.  When  installed, 
they  are  enclosed  in  a  cast-iron  pipe  three  inches 
in  diameter,  made  in  sections  ot  nine  feet.  The 
air-pumps  are  driven  by  steam-engines  or  by 
electric  motors ;  those  in  the  London  district 
are  worked  by  four  50  horse-power  steam- 
engines.  All  of  the  carriers  have  gutta-percha 
bodies  covered  with  fett,  and  are  provided 
with  buffers  or  pistons  of  felt  attached  to 
the  front  ends,  which  fit  tightly  in  the  tubes. 
The  ends  of  the  carriers  are  closed  by  elastic 
lands  to  prevent  the  messages  from  falling  out, 
but  they  can  be  stretched  suiGciently  to  allow 
the  insertiiM  of  the  message  forms.  The  de- 
spatching and  receiving  apparatus  originally 
consisted  of  a  very  complicated  double-sluice 
valve,  but  it  has  been  superseded  by  the  D-bo^ 
a  contrivance  much  simpler  in  form,  which  al- 
lows communication  at  will  with  either  the  pres- 
sure or  vacuum  mains,  so  that  it  is  available  for 
both  sending  and  receiving.  The  carriers  run 
at  a  speed  of  about  25  miles  an  hour. 

In  Germany,  the  Siemens  system  is  em- 
ployed. Its  first  extensive  use  was  made  in 
Berlm,  in  1865,  when  5,670  feet  of  wrought-iron 
tubing,  two  and  one-balf  inches  in  diameter,  were 
laid  and  connected  the  telegraph  station  with  the 
Exchange.  In  this  system,  the  tube  (orms  a  com- 
plete circuit,  into  one  end  of  which  the  air  is 
mtrodnced  under  pressure  while  it  is  exhausted 
at  the  other  end,  thus  maintainii^  a  constant 
circulation,  and  also  enabling  the  inserting  and 
despatching  of  the  carriers  without  temporarily 
shutting  oft  the  air  current.  The  carriers  were 
stopped  at  intermediate  stations  by  placing  a 
wire  screen  across  the  tube.  The  sending  and 
receiving  apparatus  was  constructed  of  two 
short  pieces  of  tubing  attached  lo  a  rocking 
frame  so  that  either  of  them  could  be  swung 
into  the  main  circuit  by  the  hand,  whenever 
desired.  One  of  them  was  open  at  both  ends, 
and  was  used  in  sending:  the  other  was  pro- 
vided with  a  wire  screen  at  cme  end.  and  when 
swun^  into  the  line  of  the  main  tube,  alkHved 
the  air  to  pass  tiirou^  but  stopped  the  car- 
rier. At  the  present  time.  Berlin  has  in  oper»' 
tion  about  30  miles  of  tube*  scrviiw  about  40 
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statioiu.  As  in  the  &nt  experiaiental  line,  the 
tubes  are  laid  in  drcuits,  each  of  which  serves 
a  certain  number  of  stations,  but  the  air  instaad 
of  beiis  kept  in  constant  circulation  is  Btored 
up  in  higc  tanks,  and  turned  into  the  tubes 
whenever  it  is  required  to  despatch  a  carrier, 
Paris  and  Vicniia  nave  systems  similar  to  tiut 
of  Berlin.  The  carriers  are  run  in  trains,  des- 
patched at  15  niinutc  iniervala,  with  a  maximum 
speed  of  23  miles  an  hour.  They  stop  at  all 
of  the  stations  on  the  dfcuit  so  that  the  carriers 
belonging  to  each  station  can  be  taken  ofi,  and 
those  for  the  succeeding  stations  put  in. 

In  the  United  States,  the  first  attempt  to 
establish  a  pneumatic  despatch  svstem  was  made 
by  Beach,  about  1872,  who  undertook  the  con- 
itructi<m  of  a  tunnel  six  feet  in  diameter,  under 
Broadway,  New  York  Oiy.  His  system  was 
called  the  ^atmospheric  railway*  (q.v.)  and 
contemplated  the  running  of  a  car  capable  of 
seating  10  persons,  thcoueb  the  tube,  by  the 
propellinfc  energy  of  air  pressure  getterated  by 
a  revolvuig  fan.  The  project  was  abandoned 
after  the  completion  of  a  small  section  of  the 
tunnel.  In  1904  the  systems  instatled  by  the 
United  States  Post  Ofnce  Department  were  as 
follows:  The  Philadelphia  lines  ciMinecting  the 
dty  post  office  with  the  Bourse,  a  distance  of 
%w4  feet^  and  its  extensions  to  the  terminal 
stations  of  the  Petuisylvania,  and  the  Philadel- 
jjiia  and  Reading  railroads,  a  total  distance  oi 
aboiit  one  and  one-half  miles;  and  the  New 
Yoric  Gty  lines,  connecting  New  York  City 
post  o&ce  with  that  of  Brooklyn,  and  with  the 
Grand    Central   Station  and   the    intermediate 


laiigtog  from  5  to  10  pounds  per  square  inch 
is  forced  through  wrought-iron  tubes  nmging 
from  six  to  eight  inches  m  diameter.  Thw  are 
laid  in  <louble  lines  so  as  to  allow  traffic  in 
opposite  directions,  and  are  provided  with  au- 
tomatic sending  and  receiving  apparatus  at  all 
Stations.  In  addition  to  the  hnes  operated  by 
the  government,  they  are  extensively  used  by 
private  concerns  in  a  great  many  cities,  of 
'  ■  '     -'      '   '      ■'  ;  Western 


any    i 

which   the   systems    operated   by    the         

Union  Tel^:raph  Company  in  New  York  City 


and  Chicago  are  the  n 


wriant.    Sin 


1  the 


transportation  has  so  improved  mat  there  is  a 
tendency  to  discard  pneumatic  delivery  for  malL 

Bibliognphv.— Uore  detailed  information 
may  be  obtained  from  the  following  named  pub- 
lications: 'Pneumatic  Tube  Service'  (published 
by  the  Postmaster-General,  Washington) ; 
Batcheller,  'The  Pneumatic  Despatch  System': 
Kemp,  'Year  Book*  (London  19025  ;  and 
various  publications  on  the  subject  by  the  Brit- 
ish Postal  Service. 

PNEUMATICS,  a  fonncr  name  for  the 
science  that  discusses  the  properties  of  gBscoiis 
fluids  both  at  rest  and  flowing,  also  the  prop- 
erties of  solids  when  the  latter  are  immersed 
in  gases.  See  Ckitical  Point;  Gas,  Natural; 
Gas  Poisoning;  Gas  Pboducoi;  HvDsDDimA- 
kucs;  Liquefied  and  CouraEasim  Gases. 

PNBUHOGASTRIC  NBRVB,  the  vagus, 
or  10th  cranial  nerve  (see  CRAmAi.  NsnES),  the 
lung-itomach  nerve.  It  is  formed  by  the  junc- 
tion of  from  10  to  15  filaments  which  arise  in 


the  medulla  oblongata.  They  -form  a  flattened 
band  which  passes  out  throu^  the  skull  with 
other  nerves  and  pursues  its  course  down  the 
neck  behind  the  carotids,  being  in  the  same 
sheath.  Below  the  clavicle  the  right  and  left 
pneumogastrics  go  in  different  directions,  llie 
right  pneumogastric  enters  the  chest-cavibr  in 
front  of  the  subclavian  artery,  gains  the  back 
part  of  the  root  of  the  right  lune,  breaks  up 
mto  a  coarse  series  of  branches,  Deing  joined 
by  the  sympathetic,  and  forms  the  posterior 
pulmonary  plextis.  From  this  two  cords  of 
nerve-tissue  continue  downward  on  die  right 
side  of  the  oesophuus.  An  (Esophageal  plexus 
is  formed  about  uis  tube,  into  which  fibres 
from  both  »des  enter.  The  fibres  then 
converge  to  form  a  single  trunk'  this  passes 
throu^  the  diaphragm  and  spreads  out  on  the 
posterior  surface  of  the  stomach.  The  left 
pneumogastric  passes  into  the  thorax  between 
the  left  common  carotid  and  left  subclavian 
arteries.  It  forms  a  plexus  for  the  left  lung 
corresponding  with  the  right  sid&  Its  termini 
branch  passes  in  front  of  the  oesophagus,  and, 
is  finally  distributed  to  the  front  portion  of  the' 
stomach.  The  nerve  contains  both  sensory  and 
motor  fibres  and  its  function  is  complex.  It 
is  concerned  in  the  ftmctions  of  the  lower  part 
of  the  oesophagus.  It  is  the  important  nerve  of 
respiration;  is  the  great  cardiac  regulator;  and 
is  the  chief  motor  nerve  of  the  stomach. 

Diseases  of  the  pneumogastric  are  compara- 
tively rare,  but  by  reason  of  its  wide  distribu- 
tion, and  because  many  of  its  fibres  are  dis- 
tributed to  a  great  number  of  structures,  partial 
affections  are  not  imcommon.  The  pharyngeal 
branches  are  occasionally  involved  in  diphtheria 
and  in  nuclear  disease.  The  pharynx  becomes 
immovable  and  anaesthetic.  Food  ma^  lodge  in 
the  gullet  or  enter  the  windpipe,  causing  cough- 
ing and  strangling.  Sometmies  fluids  regurgi- 
tate through  the  nose.  In  the  lAJypx  paralysis 
of  the  fibres  may  produce  a  confusing  series  of 
symptoms,  with  cough,  diminution  or  loss  of 
voice,  hoarseness,  impairment  of  respiration, 
pain,  etc  The  speciahst  is  alone  able  to  deter- 
mine which  branches  are  involved.  Affections 
of  the  pulmonary  branches  affect  the  nutritioti 
of  the  lung,  pneumonia  usually'  resulting  from 
destruction  of  the  vagus.  Protracted  hiccough  is 
an  affection  of  the  vagus,  as  is  also  bronchial 
asthma.  Unusual  rapidity  of  the  heart  action 
(tachycardia)  is  due  to  temporary  loss  of  con- 
trol of  the  vagus  on  the  heart.  Cardiac  palpita- 
tion is  due  to  much  the  same  agency;  it  is  fre- 
i[uently  associated  with  impaired  stomach  ftmc- 
tions and  is  very  frequent  in  hysterical  and 
neurasthenic  affections.  An  abnormally  slow 
poise  (bradycardia)  is  usually  due  lo  an  excess 
of  stimulation  of  the  vagus.  Angina  pectoris 
(<^.v.)  Is  a  severe  and  usually  fatal  affection  im- 
plicating the  pneumogastric  nerve.  The  involve- 
ment of  the  gastric  Branches  may  result  either 
in  loss  of  motion  or  sensation  or  excess  of  each. 
Sobbing  and  vomiting  are  largely  induced  by 
excessive  irritability  of  the  vagus.  Gastralgia 
is  also  associated  with  disorder  in  this  nerve. 
Loss  of  function  may  result  in  serious  impair- 
ment of  motion  and  secretion,  although  the 
sympathetic  nervous  system  makes  an  important 
part  of  the  nervous  supply  of  the  stomach.  See 
Heart;  Stomach,  And  consult  works  referred 
to  under  these  articles. 
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PNEUMONIA— PO  RIVSR,   ENGAOXHBNT  ON 


PNOM-PENH,  pn6m-i>en',  Indo-China, 
capital  dty  of  Cambodia,  140  miles  northwest  of 
Saigon,  on  the  confluence  of  the  Me-Kong  and 
the   Ton-le-Sap,   lying  partly  in   the  plain   and 


abundance.'      It   is   the   commercial    _, 

Cambodia,  being  situated  near  the  Buon  Phlau 
or  Quatre  Bras,  the  meeting  place  of  Cam- 
bodia's four  water  ways.  A  palace  of  the  king, 
and  almost  royal  dwellings  of  the  Buddhist 
priest,  as  well  as  the  home  of  the  French  resi- 
dent, are  on  the  hill;  the  low  ground  near  the 
river  is  occupied  by  native  huts.  The  main 
commerce  of  the  aty  is  carried  on  by  the 
Chinese.    Fop.  62,255. 

PNYX.  niks,  in  ancient  Greece,  a  lull  in 
Athens  where  the  people  assembled  to  make  de- 
crees, pass  laws,  etc. 

PO,  p5  (andent  Pasus,  or  Erdunub).  the 
largest-  river  of  Italy,  in  respect  both  of  its 
length  and  its  volume  of  water.  It  rises  on  the 
confines  of  France  and  Piedmont  in  Mount 
Viso,  one  of  the  Cottian  Alps,  and  flows  rapidly 
eastward  through  Piedmont  in  the  diaracter  of 
a  mountain  torrent,  till,  after  having  been  aug- 
mented by  several  other  mountain  streams,  it 
reaches  Liombriasco.  Here  it  begins  to  move 
more  slowly  and  after  passing  Turin,  becomes 
somewhat  ^uggish.  It  again  Bows  eastward  to 
the  Adriatic  Sea.  It  is  about  400  miles  long, 
and  its  drainage  basin  covers  the  larger  part  of 
nortbera  Italy.  In  its  lower  course  its  banks 
are  protected  by  levees  and  dikes,  as  the  sur- 
face of  the  river  is  higher  than  the  surrounding 


are,  on  the  left,  the  Clusone,  Sangone,  Dora- 
Riparia,  Stura,  Dora-Baltea,  Sesia,  Agogna, 
Terdoppio,  Tidno  or  Tessiu,  Olona,  Lambro, 
Adda,  Oglio  and  Mincio;  on  the  right,  the 
Vraita,  Tanaro,  Scnvia,  Trebbia,  Nura,  Taro, 
Parma,  Enia,  Sccchia  and  Panaro.  It  drains 
the  famous  Lake  Como,  also  Uaggiore,  Iseo  and 
Garda.  Pavia,  Milan,  Mantua,  Parma  and 
Modena  are  all  located  in  its  tributaries.  After 
receiving  the  Adda  its  average  breadth  is 
about  650  vards.  Below  Piacenza,  which  it 
passes  on  tBe  right,  it  is  confined  by  artifidal 
embanlunenis,  which  are  said  to  have  originated 
with  the  andent  Etruscans,  and  notwithstanding 
the  immense  sums  which  have  been  expended 
upon  them,  and  the  engineering  skill  which  has 
been  exerted  in  order  to  render  them  perfectly 
secure,  the  most  disastrous  inundations  have 
repeatedly  taken  place.  The  embankments 
themselves  have  added  to  the  danger.  The 
deposits  made  by  the  river  are  perpetually  tend- 
ing to  raise  the  level  of  the  water.  This  makes 
it  necessary  to  make  a  corresponding  increase  in 
the  height  of  the  embankment,  and  the  effect  of 
these  combined  operations  has  been  to  lift  the 
river  so  high  above  its  natural  bed  that  it  is 
actually  on  a  level  with  the  tops  of  the  houses 
in  the  city  of  Ferrara.  The  Po  is  well  supplied 
with  fish,  including,  among  others,  the  shad, 
saltuon  and  sturgeoa  The  deposits  brouglit 
from  the  mountains  are  increasing  the  extent  of 
the  delta,  which  advances  into  the  Adriatic  at 
the  rate  of  200  feet  each  year. 


OB.    After  two 


concluded  to  continue  the  movement  try  die  left, 
and  on  the  evening  of  7  Ma^  he  put  his  army 
in  motion  for  Spottsytvania  Court  House.  The 
Second  Corps,  under  General  Hancock,  the  last 
to  move,  reached  Todds"  Tavern  about  9  a.u. 
of  the  8th  and  intrenched,  being  on  the  right 
of  the  army.  A  reconnaissance  to  Po  River, 
two  miles  distant,  developed  Confederate  cav 
airy  on  the  opposite  bank.  On  the  9th  Han- 
codc  moved  up  to  the  right  of  Warren's  Fifth 
Corps  and  took  position  and  intrenched  on  high 
ground  overiooking  the  Po  and  the  Shady 
Grove  road.  The  left  of  General  Lee's  line 
rested  on  a  bend  of  the  Po,  and  as  reports  indi- 
cated that  he  was  moving  in  the  direction  of 
Fredericksburg,  Hancodc  was  ordered  to  ex- 
amine the  stream  with  a  view  to  crossing  it  and 
malfing  a  recoimaissancc  along  the  Shady 
Grove  road  on  Lee's  left,  crossing  the  river 
again  by  the  Shady  Grove  or  Block  House 
bridge,  or  below  it,  in  order  to  turn  and  attack 
Lee's  left  The  stream,  some  SO  yards  wide, 
was  crossed  by  Barlow's,  Gibbon's  and  Bimey's 
divisions  late  in  the  afternoon,  Bimey  meeting 
a  stubborn  resistance  from  cavalry  and  a  bat- 
tery. After  crossing,  three  pontoon  bridges 
were  laid  and  the  troops  were  pushed  toward 
the  Block  House  bridge,  Barlow  in  advance, 
but  night  coming  on  compelled  a  halt  until 
morning,  with  Barlow's  skirmishers  close  to  the 
bridge.  The  orders  for  the  10th  were  that, 
while  the  rest  of  the  army  felt  the  Confederate 
position  in  front,  Hancock  was  to  ascertain  the 
position  and  force  of  the  enemy  in  his  front  and 
the  location  of  his  left  flank  and  to  hold  his 
corps  ready  to  advance.  At  daybreak  Hancock 
made  a  dose  examination  of  the  Block  House 
bridge  with  the  design  of  carrying  it  by  assault, 
but  the  Confederates  (Mahone's  division)  had 
been  sent  to  that  point  during  the  night,  and  had 
intrenched,  commanding  the  bridge  and  its  ap- 

t roaches.  Therefore  Brooke's  brigade  of  Bar- 
)w's  division  went  down  the  river  to  find  a 
crossing  and  General  Bimey  sent  two  regiments 
out  on  the  Andrews  Tavern  road  to  cover 
Brooke's  movement    About  half  a  mile  below 


Confederate  line  of  strong  earthworks  < 
cupied  by  artillery  and  infantry.  At  this  time, 
about  1  P.M.,  Hancock  received  a  despatch  from 
General  Meade  directing  him  to  send  two  di- 
visions to  General  Warren's  position  for  an 
assault  with  Warren  on  the  Confederate  lines 
at  5  P.M.  Gibbon  and  Bimey  were  withdrawn 
to  the  other  side  of  the  Po,  and  as  Hancock 
was  to  command  the  movements  of  Warren's 
Corps  and  his  own,  he  accompanied  them,  leav- 
ing Barlow  to  hold  the  ground  south  of  the 
river.  When  Bimey  began  to  withdraw,  the 
regiments  he  had  sent  toward  Andrews  Tavern, 
having  driven  back  Wade  Hampton's  cavalry, 
were  attacked  by  infantry,  and  this  evidence 
that  Barlow  was  likely  to  be  attacked  caused 
General  Meade  to  order  Barlow  to  be  with- 
drawn, as  he  did  not  wish  to  bring  on  an  en- 
^gcmcnt  sonth  of  the  Po.  Hancock  was 
directed  to  give  the  matter  personal  supervision 
It  was  about  2  p.u.  when  Barlow  began  to  with- 
draw,  at  which   time  Brooke's  and  Browa's 
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bricades  were  south  □{  the  Shadv  Grove  road, 
and  Uiles'  and  Smyth's  brigades  alone  the  road, 
ihe  left  restJDK  an  a  crest  a  few  hundred  yards 
from  Block  House  brid^.  In  rear  the  ground 
was  open  back  to  the  bndges  and  swept  by  the 
artillery  of  Lee's  left.  As  the  withdrawal  be- 
gan Barlow  was  attacked;  Heth's  Confederate 
division  of  three  brigades  and  a  battalion  ot 
artillery,  which  had  crossed  the  river  below 
the  Block  House  bridge,  attacked  Brooke  and 
Brown  vigorously  as  they  were  withdrawing, 
and  was  driven  back  with  severe  loss  when  the 
two  brigades  passed  to  the  rear  and  took  Posi- 
tion on  a  wooded  crest  on  the  right  of  Miles. 
Heth  followed  closely,  Miles  and  Stns'th  were 
now  retired  to  a  crest  in  front  of  the  bridges, 
and  all  the  artillery,  except  Arnold's  battery, 
was  withdrawn  and  put  in  posidon  on  the  north 
bank  of  the  river.  Heth  again  attacked  Brooke 
and  Brown,  and  was  again  repulsed  with  heavy 
loss.  During  the  heal  of  this  contest  the  woods 
on  the  right  and  rear  of  the  two  Union  brigades 
took  fire  and  the  flames  approached  so  close 
that  upon  the  second  repulse  of  Heth  Ihe 
brigades  were  ordered  to  abandon  their  position 
and  fell  back  throngh  the  burning  forest  in 
good  order.  They  immediately  recrossed  the 
river  under  heavy  artillery  fire.  Many  men 
were  killed  and  wounded,  numbers  of  the  latter 
perishing  in  the  flames.  One  gun  of  Arnold's 
batten,  becoming  cntan^ed  in  the  woods,  was 
abandoned.  Smyth's  bngade  was  now  crossed 
and  deployed  to  protect  the  crossing  of  Miles; 
but  before  Miles  could  move  the  Confederates 
opened  a  furious  fire  of  artillery  from  the  front 
and  left.  Under  cover  of  this  their  infantry 
attempted  to  cross  the  open  ground  in  front  of 
Miles,  but  Miles  held  the  infantry  in  check,  and 
the  many  Union  batteries  on  the  north  side  of 
the  river  silenced  the  Confederate  guns,  and 
Miles,  taking  advantage  of  the  repulse,  with- 
drew in  order  to  the  two  pontoon  brieves,  one  of 
which  was  immediately  taken  up,  the  other  de- 
stroyed and  the  operation  on  the  Po  River  was 
closed  with  severe  loss  on  both  sides.  Consult 
•Official  Records'  (Vol.  XXXVI) ;  Humphreys, 
'The  Virginia  Campaign  of  1864-^';  Walker, 
'History  of  the  Second  Army  Corps.' 

E.  A.  Caiuak, 

POA.  See  Grasses  in  tbe  Uniteii  States; 
Pasture;  Praikie,  etc. 

POACHING-    See  Trbspasbimg. 

POCAHONTAS,  po-k^-hdn't^s,  Indian 
princess:  b.  Virginia,  about  159S;  d.  England, 
March  1617.  She  was  the  daurfiter  of  Pow- 
hatan (q.v.),  a  celebrated  Indian  sachem  in 
\^rginia  and  chief  of  the  Chickahorainy  tribe. 
She  discovered  the  warmest  friendship  for  (he 
Englisli  colonists,  and  tindoubte<fly  did  render 
manpr  services  to  the  struggling  outpost.  In- 
vestigations have,  however,  cast  doubt  on  the 
traditional  narrative  of  the  rescue  by  her  of 
Captain  John  Smith  (q.v.).  Smith,  during  his 
explorations,  was  taken  prisoner  by  Powhatan, 
and  after  six  weeks  sent  back  to  Jamestown. 
But  he  makes  no  allusion  to  the  familiar  sto^ 
until  1616,  when  Pocahontas  was  in  England; 
althou^  in  his  'True  Relation'  (1606)  he  had 
testified  to  her  services  to  the  colony.  In  1616, 
in  a  letter  to  the  queen,  he  says  tfiat  "at  the 
minute  of  my  execution  she  haiarded  the  beat- 
ing out  of  her  own  brains  to  save  mine.*    But 


not  until  the  appearance  of  his  'GeneratI  Hi*- 
torie'  ( 1624)  does  the  tale  appear  in  full 
elaboration.  It  has  heen  thought  that  Smith's 
known  tendency  to  embellishment  and  his  desire 
to  satisfy  English  curiosity  led  him  to  inter- 
polate the  story.  Several  writers  have,  never- 
theless, contended  for  the  general  accuracy  of 
Smith's  account.  It  is  arj^ed,  among  other 
things,  that  it  is  very  difhcult  to  understand 
Smiths  statements  in  the  'True  Relation,'  the 
employment  of  Pocahontas  on  difficult  missions 
to  the  whites,  and  Pocahontas'  own  benefac- 
tions, such  as  the  supplying  of  starving  James- 
town with  provisions,  except  on  the  supposi- 
tion that  Smith's  narrative  is  substantially 
veracious.  After  Smith  had  left  the  colony  in 
1609  Pocahontas  fell  into  the  hands  of  an  Eng- 
lish expeditionary  party  (1613),  who  kept  her 
as  a  valuable  hostace.  Her  marriage  to  John 
Rolfe  (q-v.)  was  solemnired  in  presence  of  the 
uncle  of  Pocahontas  and  her  two  brothers. 
This  event  relieved  the  colony  from  the  enmity 
of  Powhatan,  and  preserved  peace  between 
them.  During  her  visit  to  England  in  1616-17, 
Pocahontas  attracted  much  attention,  being  ap- 
parently invested  in  EngHsh  minds  with  quite  a 
degree  of  royal  dignity.  She  was  often  called 
the  Lady  Rrftecca  from  the  name  received  in 
Christian  baptism.  Her  remains  lie  at  Grave- 
send,  and  the  burial  is  noted  in  the  parish 
records.  Consult  Deane's  edition  of  Smith's 
'The  Relation'  (1866) ;  Eggleston  and  Seelye, 
'Pocahontas'  (1879) ;  Robertson  and  Brock, 
'Pocahontas  and  her  Descendants'  (1887) ; 
Poindexter,  C,  'Ci^Jtain  John  Smith  and  his 
Critics'  (1893);  Fiske,  'Old  Virginia  and  her 
Neighbors'  (1897);  Smith,  E.  B.,  'Pocahontas 
and  Capt.  John  Smith'  (Boston  1914). 

POCATBLLO,  p6-k9-t*l'l6,  Idaho,  city, 
county-seat  of  Bannock  (Dounty,  on  the  Port 
Ncuf  River,  and  on  the  Oregon  Short  Line 
Railroad,  ^out  135  miles  north  of  Ogden, 
Utah.  It  is  in  a  volcanic  region  that  has  been 
made  productive  by  irrigation.  It  has  large 
railroad  shops,  machine  shops  and  stock-yards. 
There  is  an  extensive  trade  in  mining  products, 
livestock  and  farm  products.  It  has  good 
banking  facilities  and  a  daily  newspaper.  Idaho 
Technical  Institute  and  Holy  Cross  School  are 
located  here.  The  city  has  a  Carnegie  library, 
a  modem  high  school  building,  and  a  Y.M.C.A. 
buildii^.     Pop.  n,267. 

POCHARD,  an  English  name  for  the  male 
of  a  species  of  sea-duck  (Ayikya  ferina),  but 
often  extended  to  both  sexes  and  related 
species.  It  very  closely  resembles  the  Ameri- 
can red-*iead  duck,  one  of  the  book  names  of 
which  is  American  pochard.  The  bill  is  broad 
and  flat  at  the  end  with  a  terminal  hooked  nail 
and  is  less  than  the  head  in  length.  The  hind 
toe  bears  a  prominent  flattened  lobe.  The  in* 
ferior  larynx  of  the  male  ducks  is  of  strong 
bony  construction.  Iliese  ducks  inhabit  the 
Arctic  regions,  but  migrate  southward  in  winter 
to  the  coasts  of  Europe.  Adults  are  20  tn  24 
inches  long  and  have  a  wing-spread  one-half 
greater,  lliey  are  marine  in  habits,  and  feed 
upon  crustaceans,  worms,  mollusks  and  aquatic 
plants.  The  plumage  is  thick  and  dense,  that 
of  the  male  pochards  being  lustrous,  darker  and 
more  brilliant  than  the  plumage  of  the  female. 
The  pochard  is  represented  in  North  America 
bv  the  red-head,  canvas-hack  and  scaiv  duckt 


:,  Goo^^le 


POCKET-MOXraB— PODIATRY 


(qct-v.)   and  in   Asia  and  Africa    by    related 

POCKET-MOUSE,  a  small  burrowing 
nocturnal  gray  mouse  of  the  genus  Heleromys, 
which  inhabits  the  arid  regions  of  the  souA- 
western  United  States  and  is  rebted  to  the 
kangaroo  rats  and  mice.  They  have  cheek- 
poudiea  in  which  the  carry  into  their  burrows 
Seeds,  etc.,  for  storage  preparatory  to  winter 
famine. 

POCOCK  (or  POCOCKE),  Edward, 
English  Arabic  scholar:  b-  Oxford,  1604 ;  d,  10 
Sept,  1691.  He  was  graduated  at  Corpus 
Christ!  College,  Oxford,  in  1622;  entered  the 
Church  in  1&9]  became  chaplain  to  the  Eng- 
lish Turkey  Merchants  in  the  same  year;  be- 
came lecturer  in  Arabic  at  Oxford  in  1636  and 
Hebrew  professor  1647 ;  suffered  some  incon- 
venience because  of  his  royalist  sympathies  un- 
der &e  Commonwealth;  and  lived  in  comfort 
after  the  Restoration,  The  first  EjiffHsh  Aralnc 
scholar  of  note  and  a  Kreat  Biblical  contmenta- 
tor,  Pocock  is  best  known  for  his  'Specimen 
HistorisE  Arabum'  (1649)  and  an  edition  of 
Abulfaragius  (1663). 

POCOCK,  Richard.  English  Oriental  trav- 
der:b.  Southampton,  1704;  i.  1765.  He  studied 
at  Corpus  Christi,  Oxford ;  took  holy  orders 
and  was  advanced  rapidiy.  He  wrote  'Descrip- 
tion of  the  East'  (1743) ;  'Observations  on 
Palestine*  (1745)  ;  and  'Tours  in  Scotland' 
(1887,  with  i)ioeraphy  by  Kemp).  He  became 
bishop  of  Ueath  shortly  before  his  death. 

PODAGRA  (Greek,  «a  trap  for  the  feet"), 
that  species  of  ^<nH  which  recurs  at  regular 
intervals,  attacking  the  joints,  particularly  the 
large  joint  of  the  great  toe,  and  attended  with 
sharp  pain.    See  Gout. 

PODESTA,  an  Italian  word,  equivalent  in 
its  ori^nal  meaning  to  a  holder  ot  ^wer  or 
authority.  In  several  of  the  Italian  cities  it  is 
applied  sometitnes  to  the  chief  of  police  and 


century  by  Frederick  I  in  die  principal  towns 
of  Italy,  and  was  in  the  Middle  Ages  mudi 
more  important  than  it  is  now.  The  podestA 
was  entrusted  almost  with  dictatorial  power,  the 
only  limitation  being  that  there  was  an  appeal 
from  his  decisioni. 

PODIATRY  (Gr.  toW,  'od^  foot,  and  larilii, 
treatment).  The  art  of  canng  for  the  feet 
both  to  cure  and  to  prevoit  aflfections  of  them, 
called  chiropody  formerly  (etymology  usually 
given  x"P,  hand,  and  'od,  foot,  as  if  treat- 
ment of  hand  and  foot,  but  probably  from 
X"PWy,  surgery,  andnwf,  foot,  euphony  leading 
to  the  modification  of  Qie  mid-syllable).  The 
development  of  the  art  of  caring  for  the  feet 
has  led  to  the  recognitioa  of  the  necessity  not 
only  for  a  special  name  but  also  for  the  defi- 
nite evolution  and  regulation  of  the  knowledge 
and  practice  of  the  art.  The  care  of  the  feet 
has  taken  on  a  new  significatKe  in  recent  years. 
A  number  of  serious  constitutional  diseases,  as 
locomotor  ataxia  (perforating  ulcer),  diabetes 
(gangrene),  Reynaud's  disease  and  endarteritis 
obliterans  (dry  gangrene),  as  well  as  others, 
tnay  give  their  first  significant  symptoms  in  the 
feet,  so  that  it  is  all- important  that  the  real 
meaning  of  them  should  not  be  missed  at  the 
beginning  when  most  can  be  done  for  them. 


The  chiropodist  had  developed  from  the  "com 
doctor,^  but  there  was  mamfestl^  need  of  more 
scientific  training  and  more  clinical  knowledge, 
and  as  a  consequence  of  this  need  the  profession 
of  podiatry  was  created.  Like  modem  dentistry 
it  represents  an  evolution  from  unprofession^ 
work  to  a  profession  that  now  does  much  for 
the  comfort  of  mankind.  Both  developments 
are  due  to  American  enterprise  and  the  prac- 
tical recognition  and  organization  of  valuable 
amplications  of  knowledge. 

The  law  of  New  York  State  (1919)  regu- 
lating its  practice  defines:  "Podiatry  shall  be 
held  to  be  the  dta^osis  of  foot  ailments  and 
the  practice  of  minor  surgery  upon  the  foot 
Lmited  to  those  structures  of  the  foot  superficial 
to  the  inner  layer  of  the  fascia  of  the  foot; 
the  palliative  and  mechanical  treatment  of  de- 
formities and  functional  disturbances  of  ^e 
feet;  but  it  shall  not  confer  the  right  to  treat 
communicable  or  constitutional  diseases  of  the 
hemes,  ligaments,  muscles  or  tendons  of  the  foot, 
or  any  oilier  part  of  the  body,  or  to  perforin 
any  operation  on  the  bones,  ligaments,  muscles, 
or  tendons  of  the  foot  involving  the  use  of  any 
cutting  instrument  or  the  right  to  use  any 
anesthetics  other  than  local.*  This  definition 
has  developed  after  practical  experience  with 
the  legislative  regulation  of  chiropody.  New 
York  was  a  pioneer  with  New  Jersey  in  the  rec 
ognitidn  of  podiatry,  but  now  20  other  States: 
California,  Colorado.  Michigan,  Minnesota,  Ne- 
braska, North  Carolina,  New  Hampshire,  M^ry- 
bnd,  Virginia,  Massachusetts,  Illinois,  Louisiana, 
Rhode  Island,  Connectictit,  Ohio,  Vemtont, 
Washington,  West  Virginia,  Pennsylvania, 
Wisconsin  and  the  District  of  Columbia  have 
State  regulation,  and  the  benefit  of  it  is  so  clear 
that  probably  all  the  other  States  will  enact 
similar  legislation  in  the  next  few  j'ears.  There 
are  colleges  of  chiropody  or  podiatry  in  Cali- 
fornia, Illinois,  Ohio,  New  York,  Pennsylvania 
and  Massadiutetts.  In  New  York  the  educa- 
tional requirements  are  three  years  of  hi^ 
sdiooi  work,  and  after  Septemi>er  1921  four 
years  or  the  equivalent.  One  year  of  full  time 
school  work  or  two  years  of  evening  classes  are 
now  required  in  the  actual  study  of  podiatry 
(anatomy,  physiology,  pathalo^  of  die  foot 
and  the  treatment  of  its  affections),  and  this 
is  to  be  increased  after  1921  to  two  full  years 
of  pediatric  training.  New  York  was  a  pioneer 
in  the  foundation  of  a  pedic  society,  and  this 
exanqtle  led  to  the  organization  ol  similar 
bodies  throu^out  the  country,  so  that  now 
37  States  have  formal  associations  for  the  dis- 
cussion of  the  problems  of  foot  troubles  and 
the  proper  regulation  of  the  relations  of  podi- 
atry to  the  community.  There  is  a  national 
association  of  chiropodists  which  co-operated 
with  the  United  States  military  audiorities  dur- 
ing the  war  as  to  the  care  of  the  feet  of 
soldiers.  The  new  profession  is  represented  by 
two  organs,  Pedic  llemt  and  Tkf  Podtairisl, 
in  which  many  important  articles  appear.  Many 
rqjular  physicians,  among  whom  Dr.  M.  J. 
Lewi  of  New  York  has  been  a  leader,  have  been 
co-operating  in  the  development  of  the  new 
profession,  and  a  number  ot  contributions  have 
been  made  lo  the  special  literature  of.  the  sub- 
ject, including  a  'Text  Book  of  Practical 
Podiatry;  Practical  Podiatry  (contains  historv 
of  specialty.  New  York  19l8) ;  Surgery  with 
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JAMB9  J.  Wauh,  U.D., 
Author    of    •■Maktrs    of    Modrm   Mtdkme,^ 
'Old  Ttme  Makert  of  Medieuu,^    <HittCTy 
of  Mtdicint  in  New  York*  ttc. 
I>ODlCBPS,  or  PODICIPIDIDS.    See 

PODBBRAD,  pdd'yi-brad,  George  Bocz- 
ko,  Bohemian  long:  b.  Podebrad,  BohemM, 
6  April  1420;  d.  22  March  1471.  In  youth  he 
favored  tlie  Hussite  movement,  but  remained 
with  the  moderate  party  during  the  rei(ni  of 
S^sniundi  after  die  election  of  Albert  V  of 
Austria  as  Sigismund's  successor  he  supported 
the  Utraquists ;  invited  Casimir  of  Poland  to 
become  kiDK  of  Bc^emia  and  compelled  Albert 
to  retire  to  Prague.  Albert  retained  the  title  of 
long  until  his  death  io  1439  and  Ijpa  was  chosen 
regent  of  Bohemia.  In  1444  after  Lipa's  death 
Podebrad  became  r^ent  during  the  reign  of 
Ladislaus,  Albert's  posthumous  son,  and  tbou^ 
the  young  king  came  to  reside  at  Prague  in 
1453  Podebrad  continued  to  wield  the  authority 
of  a  monarch.  Ladislaus  died  in  1457  and  in 
1458  Podebrad  was  unanimously  elected  king. 
He  was  crowned  in  1459  and  proceeded  to  in- 
stitute various  reforms  in  the  government  In 
endeavoring  to  conciliate  the  Pope  he  bamshed 
the  Taborites  and  other  sects  from  the  country, 
but  was  excommunicated  in  1463,  and  a  Ger- 
man crusade  was  inaugurated  against  Bohemia 
in  1466.  Podebrad  then  recalled  the  banished 
Taborites,  crushed  the  insurrection,  defeated 
the  German  invadere  and  in  order  to  secure  the 
support  of  &e  Poles  declared  Ladislaus,  heir 
of  the  Polish  throne,  his  successor,  his  own  sons 
to  retain  merely  the  family  estates.  He  suc- 
ceeded in  firmly  establishing  his  Idngdom  and 
died  shortly  after.  Consult  Jordan,  'Das 
Konigtum  Georgs  von  Podebrad'  (1861); 
Richter,  'Georg  von  Podebrads  Bestrebungen* 
(1863). 

PODIUH,  a  foot-wall;  m  arckUtclitre,  a 
low  wall,  generally  with  a  plinth  and  cornice, 
placed  in  front  of  a  buiklms;.  A  projecting 
low  wall  round  the  interior  of  a  building,  as  a 


PODMORB,  Frank,  English  psychical  stu- 
dent: b,  5  Feb.  18S6;  d.  1910.  He  was  educated 
at  Oxford,  was  one  of  the  founders  of  the 
Fabian  Society  and  was  a  member  of  the  So- 
ciety for  Psyoiical  Research.  He  has  pubhshed 
'Apparitions  and  Thought  Transference' 
(1894)  ;  'Studies  in  Psychical  Research'  (1897); 
'Modern  Spiritualism:  a  History  and  Criticism* 
(1902) :  'The  Naturalization  of  the  Super- 
natural' (1908);  'The  Newer  Spiritualism* 
(1910). 

PODOCARPUS,  a  genus  of  trees  and  a 
few  shmbs  of  the  family,  The  spedes,  of 
which  about  60  have  heen  described,  are  mostly 
tropical,  distributed  in  the  Australasian  Archi- 
pelago, adjacent  Asia,  Japan,  the  South  Pacific 
Islands,  the  Andes  and  in  Africa.  They  are 
resiitoas,  have  fern-like  leaves,  small  monoecious 
OT  dicedous  flowers  borne  singly  or  in  spikes 
either  in  the  leaf-axils  or  snbtermtnally.  The 
pistillate  blossoms  are  followed  by  small,  berrv^ 
ue  fruits  upon  thick  purple  stalks,  and  sub- 
tended by  fleshy  bracts.    The  fleshy  secd-staiks 


of  some  are  used  for  food.  In  Ameiica  a  few 
are  sometimes  cultivated  in  greenhouses  j  others 
are  sparingly  planted  in  the  South  and  in  Cali- 
fornia. Well-drained  loam  suits  them.  Where 
indigenous,  several  species  are  highly  prized 
timber  trees.  Of  these  the  best  known  are 
probably  the  following:  Totarra  or  totarra  pine 
{P.  tolarra)  which  approximates  a  height  of 
100  feet  and  a  diameter  of  12,  is  largely  used 
for  ship-building  in  New  Zealand  where  it  is 
native;  the  gagali  {P.  elata)  of  Queensland, 
rises  100  feet,  but  has  a  diameter  of  only  about 
three  feet  and  is  used  for  cabinet  work;  and 
P.  cupreisina,  a  Java  species,  which  approxi- 
mates 65  feet  in  height  and  whose  easQy  pol- 
ished yellow  wood  is  used  for  house-btuldin^ 
furniture;  etc 

PODOLIA,  p6-dd11-^  or  KAMBNBTZ, 
ka'iD^nfCs,  a  government  of  West  or  'White* 
Russia,  north  of  Bessarabia  and  bordering  on 
the  Austrian  frontier  ;  area,  16,224  square  miles. 
The  surface  is  a  table-land,  strewn  with  hills ; 
nearly  three-fourths  Is  cither  arable  or  available 
for  pasturage.  The  principal  river  is  the  Bug, 
although  the  Dniester  forms  part  of  the  south- 
em  boundary.  The  capital  is  Kamenetz-Pod- 
olsk.  It  was  the  scene  of  serious  upheavals  in 
the  Great  World  War,  at  the  dose  of  which  it 
was  claimed  by  the  new  state  of  Ukrainia. 
There  is  considerable  manufacturing;;  the  chief 
manufactures  are  flour,  sugar,  spirits  and  to- 
bacco products.    Pop.  4,127,600l 

PODOLSK,  a  town  in  Russia,  26  utiles 
south  of  Moscow.    Pop.  about  5,000. 

PODOPHYLLUM,     MANDRAKE,     or 


are  natives,  two  of  China,  one  of  the  Himalaya! 
and  one  of  North  America.  The  last  species 
grows  about  IS  inches  tall,  bears  one  or  two 
dark  green  leaves;  in  the  axil  of  two-leaved 
specimens  one  or  sometimes  two  fragrant 
saucer-like  cream-colored  flowers  are  borne. 
These  are  followed  by  a  yellow,  tender,  insipid 
fruit  which  is  somewhat  edible.  The  dried 
roots  and  a  resin  obtained  from  tbem  have  been 
used  in  medicine,  but  are  less  popular  than 
formerly.  The  fruits  are  sometimes  called  wild 
lemon  and  hog-apple.  The  name  mandrake 
(o.v.)  b  more  correctly  applied  to  Mandrof/crvL 
wliicn  is  the  mandrake  of  ancient  lustory  ana 
romance. 

PODURIDA    See  Bxistle-^aiu. 
;rican   poi 
.  .  19  Jan.  1809;  d. 

Baltimore,  Md.,  7  Oct.  1849.  His  father  was  of 
a  good  Maryland  fatnily  and  his  mother  was  a 
daughter  of  the  once  celebrated  English  actress 
Mrs.  Arnold.  Both  parents  were  actors  and 
were  engaged  at  the  Boston  Federal  Street 
Theatre  at  ihe  time  of  their  sou's  Mrth.  Mrs. 
Poe,  who  outlived  her  husband,  died  in  great 
poverO-.  leaving  three  children,  who  were 
adopted  by  friends.  Edgar  was  taken  into  the 
home  of  his  godfather,  John  Allan  of  Richmood 
and  was  treated  in  many  respects  as  a  child  of 
the  family.  He  was  a  handsome,  preoodous 
boy;  the  over-indulgence  and  unwise  petting  of 
his  foster-parents  aided  in  devetc^ing  a  natit- 
rally  imperious  and  self-indulgent  nature. 
When  he  was  six  years  old  the  Allans  took  him 
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to  En^suid  and  placed  him  in  a  school  at 
Stoke- Newington,  then  a  suburb  of  London. 
He  remained  at  the  school  for  six  years  and 
there  laid  the  foundation  of  his  curious  classi- 
cal lore.  The  autobiographical  story  of  Wiiliam 
Wilson  describes  the  ola  Manor  House  School 
and  its  quiet  round  of  duties  and  pleasures. 
On  his  return  to  Richmond  in  1821  he  entered 
the  English  and  Classical  School  of  Joseph  H. 
Clarke  where  he  was  prepared  for  college.  He 
was  ^uick  and  brilliant,  exceiliiiK  in  languages 
and  in  athletics.  But  in  spite  of  his  talents 
Poe  was  unpopular;  his  extreme  sensitiveness, 
his  moody  disposition,  his  pride  of  intellect 
iKpt  his  school  feiiows  at  a  distance.  He 
formed,  during  this  time,  a  passionate  de- 
votion to  the  mother  of  one  of  his  school- 
mates and  after  her  sudden  death  spent  oight 
after  night  of  a  bleak,  dreary  autumn,  by  her 
grave.  At  17  he  matriculated  at  the  University 
of  Virginia.  He  devoted  himself  to  Latin, 
Greek,  French,  Spanish,  Italian  and  took  the 
highest  honors  in  Latin  and  French.  But  his 
gambling  debts  were  heavy  and  he  was  not 
allowed  by  Mr.  Allan  to  return.  After  a  short 
enforced  stay  in  Mr.  Allan's  counting-house  he 
determined  to  make  his  own  career  and  ran 
away  to  Boston.  There  he  published  his  first 
volume,  'Tamerlane  and  Other  Poems*  (1827), 
verses  without  any  special  originality  and  rough 
in  execution.  Poor  and  friendless  he  now  en- 
listed in  the  army.  He  made  an  efficient  soldier, 
was  promoted  to  sergeant-major  and  was  so 
attracted  to  army  life  that  he  again  asked  Mr. 
Allan's  aid,  and,  through  his  innuence,  was  al- 
lowed to  enter  West  Point.  He  disliked  the  dis- 
cipline of  the  school,  however,  and  deliberately 
gave  such  grounds  for  offense  that  he  was 
dismissed.  Just  before  he  entered  West  Point 
he  had  published  a  second  volume  of  poems  con- 
taining among  others  a  revision  of  'Tamerlane' 
and  'Al  Aaraaf,'  and  after  his  dismissal  he 
determined  to  make  literature  his  profession.  A 
second  edition  of  his  poems  (1S31),  in  such 
verses  as  'Israfel*  and  'To  Helen,'  gave  prom- 
ise of  a  real  poet  In  1833  he  competed  for  the 
prize  offerea  by  the  Saturday  Visitor  for  the 
best  short  story;  and  the  award  was  made  to  'A 
Manuscript  Found  in  a  Bottle,'  one  of  the  six 
stories  which  he  had  submitted.  Mr.  Tohn 
Kennedy,  the  novelist,  was  one  of  the  judges; 
he  became  the  warm  friend  of  the  young  writer 
and  rescued  him  from  deepest  poverty  by  ob- 
taining for  him  magazine  hack  work.  Poe  was 
at  this  time  livirig  with  his  aimt,  Mrs.  Ctemm, 
and  her  daughter  Virginia,  in  Baltimore,  but 
soon  moved  to  Richmond  to  write  exclusively 
for  the  Southern  Literary  Messenger.  He 
Rained  constantly  in  reputation  and  his  weird 
tales  and  biting  critiques  rapidly  raised  the  sub- 
scription list  of  the  magazine  from  700  to  5,000. 
In  1836  he  married  his  young  cousin,  Virginia 
Gemm.  Poe's  life  was  restless  and  stormy;  he 
left  one  position  after  another,  just  as  he 
seemed  on  the  point  of  a  ^reat  success ;  his  in- 
dulgence in  opium  and  in  mtoxicants  increased 
and  he  wag  often  plunged  into  dire  poverty, 
hut  his  love  for  his  beautiful  wife  was  stead- 
fast Mrs.  Clemm  lived  with  her  daughter  and 
took  care  of  the  home.  His  wife  was  the  in- 
spiration of  some  of  his  purest  poetry,  of 
•Eleonora,'  of  'Annabel  Lee,'  of  'Lenore.'  He 
uttered  his  forebodings  over  her  desperate  ill- 
ness in   'The  Raven,'  and  bis  grief   for  her 


death  in  the  tender  stanias  'To  One  in  Para- 
dise,' and  in  the  hopeless  'Ulalume.' 

The  letters  he  wrote  to  his  mother-in-law 
are  natural,  simple  and  winning,  and  show  Poe 


he  moved  with  his  family  to  New  York  where 
he  held,  for  a  short  time,  a  position  on  the  New 
York  Quarterly  Review,  but  the  magazine  was 
not  so  successful  financially  as  had  been  hoped 
and  Poe  entered  into  an  engagement  with  die 
Gentleman's  Magazine  and  removed  to  Phila- 
delphia. Mr.  William  Gowans,  a  well-known 
bookseller,  who  boarded  with  Mrs.  Clemm  in 
New  York,  gives  emphatic  testimony  to  Poe's 
courtesy  and  sobriety  at  this  time.  In  1839  his 
best  stories  were  published  in  two  volumes 
entitled  'Tales  of  the  Arabesque  and  Grotesque' 
—  among  them  'Ligeia,'  Poe's  favorite  tale, 
and  the  masterly  'Fall  of  the  House  of  Usher.' 
A  year  later  he  began  his  work  for  Grakam's 
Magatine  in  Philadelphia,  and  the  fame  of  his 
poems,  stories  and  critiques,  together  with  Mr. 
Graham's  excellent  management,  in  two  years 
raised  the  subscription  list  from  5,000  to  52,000. 
Much  of  bis  best  writitig  was  done  for  this  maga- 
zine; in  it  were  published  among  many  o^er 
stories  ^IThc  Murders  in  the  Rue  Morgue,* 
which  was  immediately  translated  into  French; 
(The  Descent  into  the  Maelstrom' ;  and  'The 
ICystery  of  Marie  Roget'  In  1842,  either  from 
native  restlessness  or  because  his  fits  of  in- 
toxication were  increasing,  he  resigned  the 
editorship  of  Graham's  and  two  years  later 
again  moved  to  New  York.  In  1841  Mrs.  Poe 
ruptured  a  blood-vessel  and  the  next  six  years 
were  filled  with  poverty,  illness  and  agoniring 
alternations  of  hope  and  fear.  At  one  time  Poe 
achieved  his  desire  of  having  a  magazine  of  his 
own,  as  he  had  sole  management  of  the  Broad- 
wav  Jottnutl,  but  he  had  little  executive  atnlily 
and  this  enterprise  failed.  In  January  1847  his 
wife  died  at  Fordham,  then  a  suburb  of  New 
York,  and  after  this  overwhehning  sorrow,  for 
two  yean  and  a  half  he  struggled  feebly  against 
illness,  weakness  and  opium.  His  most  notable 
works  dttring  this  period  were  'Eureka,'  'The 
Bells'  and  <Ulalume.'  In  October  1649  he 
fell  ill  in  Richmond  as  he  was  starting  for  New 
York  and  was  fonnd  delirious  in  the  streets  of 
Baltimore.  He  died  in  the  City  Hospital  and 
was  interred  in  the  burial  grounds  of  Westmin- 
ster Church,  near  the  grave  of  his  grandfather. 
General  David  Poe, 

Poe's  character  was  complex  and  difficult; 
he  was  self-willed  and  self-indulgent,  loo  often 
regardless  of  the  rights  of  others,  intensely 
proud  and  reserved,  sometimes  courteous  and 
kindly,  oftener  moody  and  abstracted.  He  was 
keenly  sensitive  to  sound  and  easily  excited  by 
stimulants.  That  he  was  not  the  degraded  ine- 
briate that  Griswold  depicted  has  been  abun- 
dantly proved,  but  there  is  no  doubt  that  his 
poverty  and  his  frequent  change  of  promising 
positions  were  caused  in  part  by  vacillating 
will  and  by  recurring  spells  of  intoxication.  He 
was  a  dreamer  and  his  imagination  dwelt  with 
the  mystic  and  horrible ;  his  mind  was  brilhant 
and  acute  and  his  sense  of  form  and  proportion 
exquisite. 

The  themes  of  Poe's  poetry  were  few  — 
man's  loneliness,  the  hopelessness  of  struggle^ 
remorse  for  a  wrecked  life.  His  poems  bring 
no  breath  from  the  outer  world.    ThdfB  is  a 
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land  of  dreams,  of  tempest,  of  fantastic  teirors, 
of  ashen  skies,  and  through  this  land  glide 
ghosts,  birds  of  ill  omen  and  crawling  shapei. 
His  poetry  is  not  stimulating  and  has  no  moral 
quality;  but  has  frequently  an  abnost  faultless 
literary  form,  vivid,  if  distorted  imagination, 
and  a  haunting  melody.  His  theory  was  that  a 
poem  should  have  complete  unity  in  itself,  and 
consequently  shtMild  never  be  of  great  lengdi, 
and  ihat  the  poet  must  compose  only  when  in 
a  state  of  highly  exdied  emotiott.  Poetry  he 
defines  as  the  'rhythmical  creation  of  beauty.' 
His  fame  as  a  poet  rests  on  a  few  short  poems, 
'The  Raven,'  'Lenore,'  'Ulalume.*  <The  Bells,' 


sign,  in  exquisite  choice  of  melodic  words,  and 
in  concentrated  passion  are  well  ni^h  faultless. 
His  stories  are  weird,  fil}ed  with  horrors 
and  often  glow  with  the  putrescence  of  [ihysical 
decay.  They  are  carefully  wrought  and  in  such 
masterpieces  as  'The  Fall  of  the  House  of 
Usher,>  and  'Ligeia'  every  word  heightens  the 
desired  effect.  iRie  disintegrating  pov»er  of  fear 
on  3  sensitive  and  highly  organized  sotti  has 
never  been  more  powerfully  portrayed  than  in 
the  former  story.  Poc's  analysis  of  morhid  and 
tortured  souls  is  unsurpassed.  His  acnte  ana- 
lytical powers  are  shown  in  such  stories  as  'The 
Murders  in  the  Rue  Morgue*  and  'The  Gold 
Bug' ;  his  speculations  usually  hovered  about  the 
improbable  and  the  horrible.  His  originality,  his 
literary  crSftsmanship,  are  unquestioned,  but  he 
.  lacked  the  will  and  the  moral  conviction  which 
would  have  brought  his  great  gifts  to  their 
highest  fruition.  Editions  of  Poe  are  numerous, 
Griswold's  (2d  ed.,  4  vols.,  New  York  1856; 
contains  a  biased  biography;  the  Stoddard  edi- 
tion (6  vols.,  New  York  IK»5)  errs  in  the 
same  regard.  Good  editions  are  those  of  Gill 
(Diamond  Edition,  Boston  1874)  ;  of  Inrram 
(2d  ed.,  4  vols.,  Edinburgh  1880;  New  York 
1894)  ;  Harrison  (Virginia  Editioti,  notes  by 
Stewart,  17  vols.,  Boston  1892) ;  Stedman  and 
Woodberry  (10  vols.,  New  York  1898).  The 
'Tales'  were  translated  into  French  by  Bauds- 
laire;  and  also  into  German  and  Spamsh.  See 
Fall  of  the  House  or  Usheb,  The;  (^u>-Bug, 
The;  Ravbn.  The. 

Bibliography. —  Biographies  prefixed  to  the 
editions  above-named.  Baudelaire  (in  his 
'Oeuvres  compMtes.'  Vols.  V  and  VI) ;  Brown- 
ell,  W.  C,  'American  Prose  Masters'  (New 
York  1909) ;  Gill,  W.  F.,  'Ufe  of  Edgar  Allan 


Allan  Poe:  His  Life,  Letters  and  Opinit_._ 
(2d  ed.,  London  1886) ;  Stedman,  'Poets  of 
America'  (New  York  1880)  ;  Whitman.  S.  H^ 


pondence  of  Edgar  Allan  Poe'  (in  Century 
Mmtuine.  Vol.  XXVI,  New  York  1894) ;  id., 
'E<fear  Allan  Poe'  (in  American  Men  of  Let- 
ters Series,'  Boston  188Sh  the  best  critical  life 
of  the  poet;  id.,  'Life  of  Edgar  Allan  Poe,  Per- 
sonal and  Literary'  (2  vols..  Boston  1909)  ;  id., 
'Edgar  Allan  Poe'  (in  'Great  American  Au- 
thor9>  (Boston  1914);  Leigh,  OHver,  'Edgar 
Allan  Foe,  the  Man,  the  Master,  and  the 
Martyr'  (Cniicago  1906);  More,  P.  E.,  'Shel- 
burne'Essay&>  (1st  series.  Now  York  1907). 
EuiuE  Watis  McVea, 
PrendfHi  Sweet  Briar  (('a.)  College. 


FOE,  Orlando  Metcalfe,  American  soldier: 
b.  Navarre.  Ohio,  7  March  1832;  d.  Detrmt, 
Mich.,  2  Oct  1895.  He  was  graduated  from 
West  Point  in  1856,  and  in  1861  was  chief  of 
engineers  in  the  Department  of  the  Ohio.  In 
that  year  he  was  commissioned  colonel  of  the 
2d  Michigan  Volunteers,  served  in  the  Virginia 
and  Maryland  campaign,  was  appointed  briga- 
dier-general of  volunteers  in  1862,  and  in  1863 
was  mustered  out  of  the  volunteer  service  and 
became  chief  of  en^neers  in  the  23d  corps  of 
the  Army  of  the  Ohio.  He  served  in  a  similar 
position  under  Sherman  in  his  invasion  of 
Georgia,  and  was  brevelted  brigadier-general  in 
dte  regular  army  in  1865.  In  1865-70  he  was 
eugineer  secretary  of  the  United  Stales  light- 
house board,  engaged  in  construLcing  the  light- 
house on  Spectacle  Reef,  Lake  Huron,  in  1873- 
84,  and  had  charge  of  various  river  and  harbor 
works  in  the  Great  Lakes.  He  was  a  member 
of  the  United  States  board  of  li^thouse  com- 
missioners, aide-de-camp  to  (^eral  Sheraum, 
and  at  his  death  was  chief  engineer  of  the 
Northwest  district. 

PCECILE,  pi'sUi,  a  »toa  or  portico  in 
ancient  Athens,  containing  a  picture  ^lery. 
The  philosopher  Zeno  (q.v.)  taught  his  doc- 
trines here.  See  iStoicism. 
'  POEM  OP  THE  CID  ('Poema  de  Mto 
Gd*)  is  the  most  ancient  monument  of  Spanish 
literature.  The  author,  date  and  place  of  its 
composition  are  uncertain,  but  internal  evidence 


neighborhood  of  Medina,  as  the  place  and  1140- 
60  as  the  date  of  its  writing.  The  'Poema' 
falls  thus  in  time  between  the  'Chanson  de 
Roland'  and  the  'Niobelungenlied.'  In  archa- 
ism of  diction  and  prosody  it  stands  nearer  its 
French  prototype;  in  unity  of  conception  and 
the  clean-cut  outlines  of  the  development  of  its 
story  nearer  to  its  German  successors.  The  3,730 
lines  of  the  epic  fall  into  152  stanzas  of  very 
varying  length,  the  lines  in  each  having  the  same 
assonant,  though  not  rhyming  ending.  The 
metre  is  a  rude  Alexandrine,  doubtless  some- 
what corrupted  in  the  single  manuscript,  wril- 
• —   apparently  in   1307,  which   survives.    The 


'Poema'  is  the  wrongs,  martial  achievements  in 
"banishment  and  final  trfumphant  vindication  of 
Ruy  Dial  de  BLvar,  known  to  Moors  as  Sid-i, 
that  is,  my  Od,  i.e.,  my  Lord,  and  to  his  con- 
temporary 'Spaniards  as  EI  Campeador,  i.e.,  the 
Warrior,  German  K'djnpfer,  though  curious^ 
enough  later  writers  of  either  race  favored  the 
designation  given  by  the  other.  The  historical 
Ruy  Diaz  was  a  Castilian  of  distinguished  birth. 
His  wife,  Ximena,  was  a  daughter  of  Diego, 
Count  of  Ovicdo.  He  was  banidied  through 
court  intrigue  in  1060  or  1081  and  for  some 
years  distinguished  himself  in  partisan  warfare 
with  and  against  Moorish  chieftains,  fou^t 
notable  battles  at  Almenar^,  Zaiaca  and  Tehar, 
captured  Valencia  in  1094,  formed  an  alliance 
with  Pedro  of  Aragon  in  1096  and,  after  five 
years  of  troubled  rule  at  Valencia,  died  in  1099. 
His  wife  and  followers  evacuated:  that  town  in 
1102.  Out  of  this  energetic  and  successful  con- 
dottiere  legend  had  in  a  half  century  erected  a 
hero  of  a  loyalty  to  his  king  as  utter  and  more 
abject  than  that  of  Rohnd  or  of  the  German 
Hagen,  a  pattern  of  vakir,  of  magnanimity  and 
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of  honor  as-  Aat  age  concuved  it,  bnt  yet  a 
thorougMy  fledi  and  blood  man.  The  'Poema' 
opens  ■mlh  the  Qd  going  into  banishment.  Pop- 


ular sympathy  is  repressed  hy  dread  of  the 
king.  He  recruits  his  finances  W  cheating  a 
Jew  about  security  for  a  loan  and  his  forces 
with  "needy  men*  from  all  quarters.  His  wife, 
ft  Xtmena,  though  not  the  true  one,  and  his 
daue^itere,  creatures  of  itie  poet's  fani^,  arc 
confided  to  a  monastery,  He  has  a  comforting 
vision  of  the  atigel  Gabriel  at  Higeruela,  cap- 
lures  Alcocer,  defeats  Moors  who  benege  him 
there  in  an  inspiritincr  battle,  but  has  still  to 

■  'maintain  himself  by  iMice  and  sword.»  At 
Tebar  he  defeats  the  Count  of  Barcelona  and 
shows  to  him  a  magnanimitjr  which  dialleiu^ 

'  his  admiration  and  even  belief.  Here  the  Qd 
won  the  first  of  his  famous  swords,  Colada,  still 
shown  a>  a  treasure  at  the  Armeria  in  Madrid. 
•Here,"  says  the  poet,  "begins  the  gata  at  My 
Cid"  (line  I0S6)  and  with  it  the  epic's  second 
eOHtOT',  or  canto.  This  tells  of  the  greatest 
achievement  of  Ruy  Diar"  life,  the  capture  of 
Valencia  and  the  setting  up  of  his  princedom 
jjiere,  interweaving  with  this  the  wholly  fieti- 
tioos  tale  of  (he  marriage  of  the  Cid's  daugh- 
ters, In  compUaace  with  the  royal  desire,  to 
certain   Infantes    de   Carrion.    Here  is  intro- 

,  duced  an  "Eastern  bishop,"  Jeronimo,  who  plays 
somewhat  the  part  of  Turpin  in  uc  Roland 
song.  A  combat  with  an  uncaged  Hon  seems 
conscious  imitation  of  a  passage  in  the  French 
epic  Babiei;a,  the  steed  who  plays  so  large  a 
part  in  the  later  ballads  of  the  Cid,  also  appears. 
The  third  and  last  cantar  opens  with  a  fine 

.battle  piece  and  the  winning  of  the  Cid's  second 

_SWord,  Tison,  still  yarded  as  an  heirloom  in 
Spain,  but  deals  chiefly  with  the  bitter  despite 
done  to  the  Cid's  daughters  by  the  Infantes  de 
Carrion  at  Corpes  and  with  their  subsequent 

.humiliation  and  punishment  in  battle  ordeal. 
It  closes  with  the  second  and  more  brilliant 
nuptials  of  the  daughters  with  the  Infantes  of 
Navarre  and  Aragon  which  have  historic  war- 
rant, for  since  Alfonso  VIII  of  Castile  "kings 
of  Spain  are  of  his  blood*  (line  3,724)  and 
Charles  V  in  a  royal  charter  of  1S41  speaks  of 
the  Cid  as  'our  ancestor,"  The  most  scholarly 
edition  of  'Pocma  de  Uio  Cid'  is  by  R-  Men&i- 
dez  Pidal  (Madrid  1911).  The  most  conven- 
ient, alsg  by  him,  is  in  Che  'Clasicos  Castella- 
nos'  (Madrid  1913),  An  edition,  in  three  vol- 
umes with  text,  trandation  and  cotes  by  Arthur 
M.  Huntington,  was  printed  for  the  Hispanic 
Society  of  America  in  1897.  John  Ormsby's 
'The  Poem  of  the  Cid>  (London  1879),  has  a 
Spirited  version  of  the  liner  passages,  with  a 
much  condensed  prose  rendering  oi  the  rest,  a 
good  introduction  and  a  table  of  the  ancestors 
and  descendants  of  the  Gd.  The  relation  of 
the  *Poema>  1o  the  facts  is  fully  examined  by 
R.  Dozy  in  'Recherches  sur  I'histoire  politique 
et  litteraire  de  I'Espagne  pendant  le  moyen  age* 
(Leydeu  1881).  For  later  developments  of  the 
legend  consult  'Chronica  del  Cid,'  the  basis  of 
R.  Southey's  'Chronicle  of  the  Cid'  (London 
1808),  and  the  more  than  200  ballads  collected 
by  Duran  in  'Romancero  general'  (2  vols.,  in 
'Biblioteca    de    autores    espanoles'}     and    by 


POERIO,  p&a'ri-d    Cario,  Bamk,  Itafian 
'patriot:  b.  Naples,  10  Dec  1803;  d  Florence,  28 


April  1867.  Having  cqwtised  the  cause  of  the 
Neapolitan  liberals  in  1828,  he  partidpaied  in 
the  conspiracy  of  Aveliino,  and  thereby  incurred 
H  long  imprisonment.  He  was  again  iffl|>riBoned 
after  the  unsuccessful  revolutionair  attempt  of 
1847.  Liberated  in  January  1848,  in  conse- 
quence of  the  revolution  begun  at  Palermo,  he 
organized  the  historic  demonil rations  of  the 
27ui  of  that  month,  from  which  resulted  the  con- 
stitntion  of  10  February,  under  which  he  was 
nominated  director  of  police  and  minister  of 
public  instruction.  He  soon  resigned  and  was 
<^osen  to  the  Par]iam«ni  as  deputy  for  Naples. 
In  July  1849  he  was  charged  with  conspiracy 
and,  although  not  justly  convicted,  was  sen- 
tenced to  imprisonment  for  24  yeara.    In  1859 


but  was  landed  at  Cork  and  returned,  by  Lon- 
don, to  Turin.  In  1660  he  was  elected  to  Par- 
liament from  Tuscany,  and  later  became  vice- 
president  of  that  body. 

POET  LAUREATE,  an  dTicer  in  the  lord- 


to  the  ancient  practice  of  crowning  poets  with  a 
laurel  wreath.  Graduates  in  rhetoric  and  versi- 
fication in  the  En^sh  uiuversities  were  pre- 
sented with  a  laurel  wreath  and  wer&  in  con- 
sequence, styled  Poela  Lmtreati,  Ilie  royal 
laureate  was  merely  oae  of  these  in  the  king's 
service-  The  first  patent  of  poet  laureate  was  , 
granted  to  Ben  Jonson  in  the  reign  of  James  I. 
The  laureate  was  required  to  furnish  an  ode  on 
the  birthday  of  the  sovereign  or  on  the  occasion 
of  a  national  victory:  but  this  custom  wa<  dis- 
continued toward  the  close  of  the  reign  of 
George  III.  Since  the  time  of  Charles  il  the 
following  poets  have  in  succession  held  the  office 
of  laureate :  Jc^n  Dryden,  Thomas  Shadwell, 
Nahum  Tate,  Nicholas  Rowe,  Lawrence  Ens- 
den,  Coilty  Cibber,  William  Whitehead,  Thomas 
Warton,  HeniV  James  Pye,  Robert  Soutbey, 
William  Wordsworth,  Alfred  Lord  Tennyson, 
Alfred  Austin  and  (since  1913)  Robert  Bridges. 
The  salary  is  $360  yearly. 

POET  AT  THE  BREAKFAST  TABLE, 
The,  a  work  by  Oliver  Wendell  Holmes,  first 
printed  as  a  series  of  pajiers  in  the  AllantU 
Monthly  in  1872.  Like  the  earlier  'Autocrat* 
and  the  'Professor  at  the  Breakfast  Table'  it 
consists  of  rambling  (Uscursive  talks  on  many 
subjects  —  religion,  science,  literature  —  with  a 
frequent  excursion  into  the  realm  of  philosophy. 
The  principal  persons  at  the  table  are  the  Foct; 
the  Old  Master  a  scholarly  philosopher;  die 
Scarabee,  a  withered  entomologist;  the  poetic 
young  astronomer;  Scheherazade,  a  young  girl 
who  writes  stories;  and  the  Lady.  All  of  these 
occasionally  take  part  in  the  conversation,  but 
more  frequently  tne  writer  in  his  own  person 
addresses  the  reader  directly. 

POETICS  OF  ARISTOTLE.  The.  The 
'Poetics'  of  Aristotle,  historically,  and  dotibt- 
less  intrinsically,  is  the  most  importmit  of  ex- 
tant works  in  literary  criticism,  its  relation  to 
prior  and  contemporary  treatises  on  -poetry,  in- 
cluding an  Aristotelian  dialogue  'On  .Poets,* 
is  uncertain ;  yet  this  one  survivins  *Bo<&* 
probably  contains  the  net  result  of  (jreek  re- 
flection npon  epic  poetry  and  the  drama.     It 
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looks  Uke  the  draft  «{  a  Ivcture,  to  be  ampli- 
fied ID  deliTery,  or  else  a  record  of  the  lecture, 
made  by  a  student;  or  possibly  a  later  Alex- 
andrian abridgmetit  of  one  or  more  Aristotel- 
ian writings  on  |>aetB  and  the  theory  of  poetry. 
With  tbe  discussion  of  tragedy  and  (partly  by 
implication)  epic  poetry,  we  should  expect  the 
treatise  to  indude  more  extended  remarks  on 
the  effect  of  tr^edy  (the  'catliarsis,*  or  pura- 
ing  of  motion  in  the  audience)  and  on  the 
nature  of  comedy.  The  Aristotelian  "purga- 
tion of  pity  and  fear*  must  be  partly  explained 
br  a  study  of  the  actual  emotions  aroused  and 
allayed  in  us  by  tbe  best  traKediea.  Aristotle's 
conception  of  comedy  must  be  inferred  partly 
from  scattered  allusions  in  his  other  works,  as 
tbe  'Rhetoric' ;  partly  from  a  few  specific  refer- 
ences in  the  ^Poetics,'  and  from  the  general 
implications  of  that  work;  and  partly  from  the 
'Tractatus  Coisltnianus,'  a  garbled  fragment  on 
comedy,  of  Peripatetic,  if  not  strictly  Aris- 
totelian, origin. 

The  history  of  the  'Poetics'  prot>er  down  to 
the  8th  century  is  very  obscure.  Aristotle's 
theory  doubtless  influenced  his  pupil,  the  emi- 
nent tntgic  poet  Theodectes,  and,  throuf^  an- 
'  other  pi^,  Theophrastus,  probably  influenced 
Uenander  and  the  New  Comedy.  Throuifh  a 
Greek  channel  such  as  Neoptolemus  of  Panum, 
his  doctrines,  somewhat  altered,  found  their 
way  into  the  'Ars  Poetica'  of  Horace.  During 
the  Middle  Ages  the  'Poetics'  was  known  to 
scholars  in  me  East,  being  translated  into 
Syriac  in  the  8th  centuiv.  Upon  an  11th  cen- 
tury translation  from  ifie  Syriac  into  Arabic 
was  based  the  'Conunentary  of  Averrhoes,' 
which  was  rendered  into  Hebrew,  and,  by  Her- 
mannus  Alemannus,  into  Latin,  and  through  the 
Latin  became  known  to  Roger  Bacon  and, 
doubtless,  other  European  scholars.  Our 
earliest  Greek  manuscript  (the  ibestj  dates  from 
about  the  year  1000,  but  the  'Poetics'  was  not 
amotig  the  philosophical  works  which  were 
translated  from  the  Greek  into  Latin  in  the 
13th  century. 

In  the  second  half  of  the  15tfa  century  the 
Greek  text  was  studied,  in  a  number  of  manu- 
scripts, in  Italy.  A  translation  appeared  in 
1498,  and  the  editio  princeps  in  1508.  Through 
Italian  editors  and  commentators  (as  Castel- 
vetro)  a  knowledge  of  the  'Poetics'  was  trans- 
mitted to  other  parts  of  Europe,  and  tfaerewiA 
sundry  misconceptions  as  to  the  so-called  Aris- 
totelian 'rules"  for  the  drama.  Thus,  in  the 
17lh  century,  French  tragic  poets,  as  Comeillc 
and  Racine,  were  obsessed  with  a  belief  in  the 
•three  unities*  of  'tiine,*  "place"  and  "action" ; 
the  action  of  a  drama,  it  was  thought,  should 
not  only  be  unified,  but  should  be  represented 
as  occurring  within  the  space  of  "one  revolu- 
tion of  the  sun,"  and  all  in  one  place  ~  whereas 
Aristotle,  duly  insisting-  upon  unity  of  action, 
says  na^ng  whatever  about  any  "unity  of 
place,*  and  merely  notes  that  the  trairic  poets 
of  hie  day  (70  years  after  liie  death  of 
Euripides)  aimed  to  confine  the  time  repre- 
sented in  a  play  to  "one  revolution  of  the  sun,* 
and  diat  the  earlier  Greek  dramatists  did  not 
Milton,  in  fai>  conception  -of  the  tragic  ■cathar- 
sis,* similarly  follows  tbe  Italian  commen- 
tators; the  end  of  tragedy  is  to  stir  tfie  mind 
to  pi^  and  fear,  and  by  rafiinjt  them,  "to 
pur^  the  mind  of  those  and  such>like 
passions*;  when  he  adds,  "that  is,  to  teim>er 


and  reduce  them  to  just  measure,'  he  departs 
from  Aristotle,  whose  conception  was  strictly 
medical  —  the  tragic  purge  is  complete,  it  leaves 
no  residuum  of  "purified*  fear  and  pity.  The 
worst  misconception,  however,  was  peculiar 
neither  to  the  Renaissance  nor  to  the  Middle 
Ages.  To  deem  the  'Poetics*  a  set  of  "rules* 
imposed  upon  tbe  free  activity  of  the  poet  is  a 
mistake  that  is  made  whenever  the  value  of  tbe 
treatise  is  dimly  discerned,  and  its  firm  eeneral- 
'  "ins  are  not  seen  to  be  mingled  with  tenta- 
Eu^iestions  and  casual  remailcs  whidh 
times  contradict  one  another.  The  correct 
attitude  may  be  seen  in  Ben  Jonson,  who  says 
(following  Heinsius) :  "Those  that  can  teach 
him  [tiie  poet]  anytnin?  he  must  ever  account 
his  masters  and  reverence ;  among  whom 
Horace  and  (he  that  taught  him)  Aristotle 
deserved  to  be  the  first  in  estimation.  .  .  . 
But  all  this  in  vain  without  a  natural  wit  and  a 
poetical  nature  in  chief;  for  no  man  so  soon 
as  he  knows  this,  or  reads  it,  diall  be  able  to 
write  the  better;  but  as  he  is  ad^ted  to  it  by 
Nature  he  shall  grow  the  perfecter  writer.* 

For  our  own  day,  the  best  of  modern  editors 
says;  "The  ibook,  taken  as  it  is,  with  perhaps 
an  occasional  side-light  from  some  of  his 
[Aristotle's]  other  worics,  is  intelligible  enouf^i; 
after  a  brief  introduction,  he  gives  us  in  out- 
line all  that  be  has  to  say  on  the  subject  im- 
mediately before  him,  the  tedimiiiie  of  the 
drama  and  the  epic.  He  tells  one,  in  fact,  how 
to  construct  a  good  play  and  a  good  epic,  just 
as  in  the  'Rhetoric'  he  tells  one  how  to  make 
a  good  speech.  And  in  doing  this  he  has  suc- 
ceeded in  formulating  once  for  all  the  great 
first  principles  of  dramatic  art,  the  canons  of 
dramatic  logic  which  even  the  most  adventurous 
of  modern  dramatists  can  only  at  his  peril  for- 
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ight.* 


To  Aristotle,  iflomer  is  the  greatest  of  poets, 
but  tragedy  the  highest  form  of  poetry.  In 
tragedy,  the  nearest  approach  to  his  ideal  is 
Sophocles'  *CEdipus  Rex,'  though  he  pays  much 
attention  to  Euripides'  'Iphieenia  in  Tauris,' 
With  Homer  and  Sophodes  he  mentions  Aristo- 
I^anes ;  though  his  conception  of  comedy  and 
tragedy  was  modified  by  the  practice  of  his  own 
age,  his  theory  of  the  poetic  art  was  in  the 
main  founded  upon  a  study  of  these  three.  Of 
.^chylus,  for  some  reason,  he  has  little  to  say. 
Lyrical  poetry  he  does  not  discuss,  doubtless 
because  to  a  Greek  it  fell  under  tne  art,  not 
of  poetry,  but  of  music. 

Aristotle  conceives  of  poetry  and  the  Other 
arts  as  forms  of  'imitation.*  As  a  painter 
imitates  a  human  figure  in  pigments,  or  as  a 
sculptor  imitates  a  man  in  bronze  or  in  stone, 
so  a  tragic  poet  imitates  an  action  —  something 
done  or  suffered  by  human  bcin^— in  the 
medium  of  thythmical  language.  This  action 
is  the  very  "soul"  of  the  tragedy;  the  moral 
bias  of  the  agents  (shown  in  their  haUt  of 
choice)  is,  like  their  ways  of  reasoning  and 
explaining,  sirtiservient  to  the  plot  taken  as  a 
whole.  'The  plot  or  action  must  be  unified  and 
complete  —  this  is  the  only  "unity*  demanded 
by  Aristotle.  "Otieness*  of  hero  —  the  only 
other  'unity*  mentioned  by  him  —  does  not 
make  a  story  an  oi^nic  work  of  art.  A  good 
Story  is,  in  fact,  like  a  living  creature,  no  pait 
of  which  could  ibe  transposed  or  removed,  and 
to  which  nothing  conld  be  added,  without  dis- 
torting the  whole.     It  follows   (hat  the  poet 
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(the  Greek  word  means  maker)  is  a  'maker* 
of  plots  rather  than  a  versifier.  What  counts 
ID  the  poet,  dien,  is  what  we  should  call  the 
constructive  itnafnnation.  And  in  the  finished 
work,  what  counts  is  the  efEect  of  the  whole 
upon  the  competen-t  judge  —  the  arousal  in  lum 
of  the  proper  emotions  (as  by  a  reversal  of 
fortune  brought  about  through  a  flaw  of  char- 
acter in  some  hero),  and  the  ri^ht  sort  of 
?leasure  in  their  relief  (when  we  thrill  with 
ear  and  melt  with  nitv  as  the  hero  moves 
toward  his  doom  and  falls).  To  Ariitotle  our 
pleasure  in  art  is  aJhed  to  the  pleasure  we  de- 
rive from'  the  nrocess  of  learning  in  general, 
and  hence  he  dwells  on  (he  importance  of 
•Discoveries*  of  identity  in  'CEdipus  Rex>  and 
the  <  Odyssey. '  Consult  Bywater's  edhion, 
'Aristotle  on  the  Art  of  Poetry*  (Oxford 
1909)  and  Cooper's  'Amplified  Version*  (Bos- 
ton 1913). 

Lank  Coofer, 
Professor  of  the  EngUsh  Language  and  LUera- 
tire,  Cornell  University. 
POETRY.  Poetry  has  been  defined  in  many 
ways,  and  in  (be  nature  of  the  case  the  tenn 
means  different  things  under  different  condi- 
tions. In  general  it  may  be  defined  as  emo- 
tional and  imaginative  discourse  in  metrical 
form;  that  is,  the  representation  of  experi- 
ences or  ideas  with  special  reference  to  their 
emotional  significance  in  language  character- 
ized by  imagery  and  rhythmical  sound  On  the 
side  of  concrete  imagery  the  art  of  poetry  is 
closely  related  to  the  arts  of  painting  and  sculp- 
ture; but  it  differs  from  these  in  that  it  is 
better  adapted  to  the  renresentation  of  con- 
tinuity and  movement,  and  also  in  that  it  can 
make  use  of  purely  abstract  ideas  as  well  as 
images.  On  the  side  of  rhythmical  sound  it  is 
closely  related  to  music;  but  it  diflers  from  the 
latter  in  its  capacity  to  represent  bo^  concrete 
and  abstract  ideas  with  some  exactness.  If  the 
subject-matter  is  viewed  by  the  poet  objec- 
tively,—  as  existing  outside  and  apart  from  his 
own  personality, —  the  poetry  may  be  narrative 
or  descriptive;  if  subjectively,— that  is,  pri- 
marily as  a  personal  experience,—  the  poetry  is 
lyrical.  Dramatic  poetry  combines  these  two 
paints  of  view :  it  is  objective  for  the  poet,  hut 
presents  the  mBterial  sid^jectively  lliroUfrti  im- 
agined personalities.  Since  poetry  may  deal 
with  general  as  well  as  concrete  subject-matter, 
there  also  occurs  a  type  best  called  expository 
or  didactic;  but  this,  because  of  its  small  use 
of  emotional  values  and  imainnative  expression, 
exists,  as  it  were,  close  to  the  borders  of  prose. 
Further,  on  these  types,  see  under  Litekakv 

Poetry  is  the  most  primitive  of  the  literary 
arts;  that  is,  it  normally  develops  before  prose 
literature.  Two  theories  of  its  origin  have 
been  proposed:  that  it  arises  from  tbe  ekibora- 
tion  and  i»eautifying  of  prose  discourse,  and 
that  it  arises  from  emotional  utterance  in  con- 
nection with  song  and  dance.  The  latter  view 
is  the  more  widdy  held,  and  appears  to  be  sup- 
ported by  evidence  still  cdbservafale  among 
primitive  peoples.  Thai  is,  primitive  man  often 
expresses  the  emotional  aspects  of  common  ex- 
periences by  means  of  a  kind  of  communal  art 
which  includes  music,  dancing  and  simple  verse, 
each  element  at  first  inseparable  from  the 
others.    Indian  festival  dancer,  and  groups  of 


singers  at  negro  cami^mee tings,  still  show  this 
combination.  As  time  goes  on  there  is  a  tend- 
ency to  differentiate  the  individual  singer,  com- 
poser or  poet  from  the  group,  and  eventually 
to  differentiate  the  arts  of  music,  verse  and 
dancing.  There  is  also  a  marked  tendency,  as 
civihzation  advances,  to  diminish  die  physical 
aspects  of  emotional  expression, 
.  ._  ..  ..  jase  the  intellectual  or  reflective; 
so  that  poetry,  originally  existing  only  for  vocal 
utterance,  eventually  becomes  a  thing  to  be 
readj  and  even  to  be  read  silently.  But  tie 
riiytnmic  term  remains  as  the  evidence  of  its 
original  connection  with  the  other  rhythmic 
arts.  The  persistence  of  this  element  is  due,  of 
course,  not  merely  to  historic,  but  also  to 
psychological  reasons:  for  rhythmic  form  fur- 
nishes a  means  of  expressing  emotion  and  at 
the  same  time  of  kee^ng  it  in  control,  and  diis 
is  an  essential  condition  of  art  Moreover,  by 
transforming  the  movement  of  ordinary  speech, 
without  depriving  it  of  its  normal  meanings,, 
rhythmic  form  seems  to  symbolize  that  idealiza- 
tion of  reality  which  is  another  usual  condition 
of  artistic  expression. 

The  precise  nature  of  this  rhythmic  form 
naturally  differs  in  the  case  of  different  peo^tles 
and  languages,  and  according  as  the  association 
between  verse  and  music  is  more  or  less  close. 
Thus  the  rhythms  of  Greek  verse  and  Greek 
music  appear  to  have  been  closely  similar, 
whereas  the  rhythms  of  modern  English  verse 
and  mu^c  differ  very  widely.  For  the  modem 
Germanic  languages,  En^ish  included,  rhythmic 
form  results  from  the  arrangement  of  specfh 
in  such  a '  way  that  the  principally  stressed 
syllables  tend  to  recur  at  equal  intervals  of 
time;  the  Humber  of  syllables  within  these  in- 
tervals also  tends  to  be  constant,  but  with  many 
exceptions.  In  the  most  common  type  of  Eng- 
lish verse  two  syllables  normally  occur  for  each 
measured  stress,—  that  is  for  each  measure  or 
foot, —  and  the  rhythm  may  be  called  double. 
Frequently,  again,  the  norm  is  three,  giving 
triple  rhythm ;  less  frequently  four,  giving 
Quadruple.  It  the  rhythm  tends  to  open  with 
an  unstressed  syllable  it  is  ca>led  risittg;  if  with 
a  stressed  syllable,  falling.  The  common  types 
of  English  metre,  then,  are  the  double  rising, 
called  Iambic ;  the  double  falling,  called  Tro- 
chaic; the  triple  rising,  called  Anapesiic,  and 
the  triple  falUng,  called  Dactylic.     A  line  of 

Spical  verse  is  made  up  of  a  fixed  number  of 
ese  measured  stress-units  or  feet,  and  thus 
may  be  described  as  'iambic  four-foot*  (or 
•four-stress"),  ■trochaic  five-foot"  (or  'five- 
stress'),  etc  The  stanza  is  a  still  larger  unit  of 
verse-form,  being  or^nized  by  the  groupins  of 
a  given  number  of  lines,  of  length  either  iden- 
tical or  varied  according- to  a  regular  pattern, 
which  are  also  usually  linked  by  terminal 
rhyme, —  that  is,  by  the  correspondence,  in  two 
words,  of  the  accented  vowels  and  all  the 
following  sounds.  In  the  Germanic  languages 
chyme  and  stanza  are  the  normal  accompani- 
ments  of  lyrical  poetry,  while  'blank  verse" 
(that  is,  unrhymed  continuous  verse,  tisually 
iambic  five-foot)  is  the  common  form  for  einc 
and  dramatic  poetry;  in  French  poetry  rhyme 
Is  used  more  insistently,  even  in  dramatic  verse. 
Greek  Poetry. —  In  the  classical  age  of 
Greek  literature,  the  5th  century  B£.,  a  high 
degree    of    literary    develt^mient    had   atrcaily 
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taken  place,  yet  at  the  same  time  the  close  con- 
nection of  me  three  rhythmic  arts  remained 
conspicuous,  as  is  evidenced  by  the  fact  that  the 
)yrii:al  odes  of  Pindar  and  the  dramatic  odes 
□f  jEschylus  and  Sophocles  were  written  for 
musical  performance  in  connection  with  pro- 
cessional or  dance  movements  of  the  BinRers. 
llie  Greeks  divided  their  poetry  into  three 
chief  classes,  epic,  dramatic  and  lyric,  the  third 
class  including  subtypes  called  elegifiac.  iambic 
and  melic  (for  an  account  of  tiiese  see  under 
Lvstc  PoEnnr),  all  of  which  were  charac- 
terized by  diiferent  kinds  of  musical  accom- 
paniment. It  happens  that  the  body  of  sur- 
Tivine:  epic  and  tragic  poetry  of  die  Greeks  is 
more  complete  and  representative  than  that  of 
their  lyric  poetry;  but  it  is  doubtless  not  for 
this  reason  alone  that  their  epic  and  traft^dy 
have  largely  influenced  the  Rieat  body  of  mod- 
ern poetry,  whereas  their  lyrics  have  exerted 
no  such  mfluencc.  For  the  Greek  epic  deals 
with  story  material  which  has  remamed  im- 
pressively interesting,  and  the  best  Greek 
tragedies  are  concerned  with  emotiooal  and 
spiritual  problems  of  lastinfiiy  vital  character; 
whereas  the  Greek  lyrics  are  centred  more  in 
local  and  temporary  matters,  and  also  lade,  for 
the  most  part,  the  subjective  and  sjuritnal 
qualities  wtiich  are  valued  in  modem  lyric 
poetry.  In  the  later  a^  of  Greek  literature 
cenlnng  at  Alexandria  m  the  3d  century  B.C., 
a  new  type  of  jMetry  was  developed,  the  Pas- 
toral, dealinf;  with  the  environment  and  loves 
of  real  or  imaffinary  shepherds, —  a  VP^  widely 
imitated  in  succeeding  ages. 

Iiatin    Poetry. — In    the    classical    age    of 
Roman  literature,  the  Isl  century  ac  and  the 
,  1st  A.a,  poetic  composition  was  more  largely 

confined  to  conscious  imitation  than  in  any 
other  important  period,  and  the  poetic  types  of 
the  Greeks  became  the  types  of  Latin  poetry. 
Certain  differences  of  emphasis,^  however,  nat' 
wrally  developed.  Thus  dramatic  poetry  occu- 
pied a  much  less  important  place  than  in  Greece, 
while  satiric,  which  hy  the  Greeks  wat  viewed 
as  a  minor  form  of  the  lyrical  group,  became 
highly  important;  indeed  it  is  the  Romans  who 

Sve  us  the  type  name  Satire  and  who  elevated 
;  form,  in  the  work  of  Horace,  Persius  and 
Juvenal,  to  one  of  prime  significance  as  an 
expression  of  the  spirit  of  their  race  and  age. 
Another  distinctive  achievement  was  tfie  eleva- 
tion of  expository  or  didactic  poetry  in  Lucre- 
tius's  great  work,  <De  Rerum  Natura,'  which 
remains  the  world's  chief  masterpiece  of  philo- 
sophic poetry. 

Medisval  Poetry.— The  poetry  of  the  Mid- 
dle Ages  (that  is,  about  400  to  1400  a.p.)  is 
divisible  into  two  great  classes,  that  arising 
from  the  mass  of  the  people  in  the  vernacular 
languages  and  that  proceeding  from  the  culti- 
vated classes  for  whom  Latin  was  the  fiterary 
tongue.  Ic  the  former  class,  narrative  poetry 
takes  an  immensely  preponderant  place,  develop- 
ing on  popular  hnes,  especially  those  of  the 
metrical  romance,  independent  of  literary  tradi- 
tion. It  is  to  this  vernacular  poetry  that  we 
chiefly  turn  for  the  expression  of  that  naive 
or  chtld-like  Spirit  which  is  associated  with  the 
medivval  ■age  of  faidi'  or  *age  of  wonder,* — 
the  purely  popular  poetry  of  earlier  ages  being 
largely  lost.  MediannI  Latin  poetrv,  on  the 
other  hand,  foHows  certain  elements  of  the 
cluneal  tradition,  frat  is  especially  marked  by 
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the  influence  of  (he  Oiurch.  Hence  a  number 
of  new  poetic  types,  most  of  them  charscter- 
iced  by  a  large  didactic  element:  in  place  of 
the  national  epic,  rdigious  epic  and  legend ;  in 
place  of  the  lyric  of  love  or  wine,  the  hymn; 
and  above  all,  appearing  in  many  ditterent 
types,  the  allegoricu  poem,—  for  the  method  of 


Renaissance  Poetry. —  The  poetrv  of  the 
Renaissance  (that  is,  generally  speating,  the 
period  be^nins  in  the  late  14tfa  <xamry  in 
Italy  and  the  late  15th  century  in  western 
Europe)  is  characterized  ly  a  turning  away 
from  the  method*  of  medisvai  literature,  par- 
ticularly allegory  and  didacticjsm,  and  a  fresh 
interest  in  the  tmes  and  methods  of  classical 
poetry,  particularly  Latin.  Hence  the  effort 
to  revive  the  format  epic  and  the  formal  satire; 
the  imitation  of  the  poetic  tragedies  of  Seneca; 
a  considerable  dievclopment  of  pastoral  poetry; 
and  the  revival  oi  unrimed  verse  in  various 
metres  imitative  of  those  of  Greek  and  Latin. 
One  notes  also  the  saturatioti  of  poetry  with 
the  old  pagan  mythology,  and  a  tendency  to 
devote  the  art  to  the  mings  of  this  world  as 
distinguished  from  those  of  the  spirit  A  new 
type  of  lyric  came  Into  prominence,  devoted  to 
courtly  love,  for  which  the  sonnet  form  was 
chiefly  used;  this  fashion  arose  in  Italy  and 
spread  to  France  Spain  and  England. 

Neo-Clawical  Poetry. — ^The  pnncipal  Euro- 
pean literatures  were  donunated,  in  the  l7th 
and  18th  centuries,  by  what  may  be  called  the 
neo-classical  doctrines,  which  emphasized  the 
theory  an' 
spirit,  of  a      ... 

was  treated  as  a  formal  art,  oased  on  reason 
and  on  rules,  with  diminished  emj^asis  on  the 
elements  of  emotion  and  ima^natiou;  Its  spirit 
is  well  represented  by  Boileau's  Art  Polti^ue 
(1674)  in  France  and  Pope's  Essay  on  Criiicum 
(1711)  in  England.  These  poems  also  exemplify 
the  revival  of  the  didactic  type,  now  frequently 
equivalent  to  the  prose  essay.  Satire,  forra^ 
epic  and  formal  tragedy,  are  a^in  characteristic 
of  this  age,  as  of  the  Renaissance;  while  in 
lyric  poetry  the  more  sentimental  wpes,  like  the 
sonnet,  tend  to  disappear  and  the  more  in- 
tellectual and  elaborate,  like  the  formal  ode,  to 
become  prominent 

Poe^  of  the  Rontantlc  Movement.— The 
latter  portion  of  the  18th  century  and  the  early 
portion  of  the  19lh  were  characterized,  through- 
out western  Europe,  by  various  tendencies  com- 
monly summed  up  in  the  vague  term,  *the  re- 
vival of  romanticism."  The  following  are  some 
of  the  marks  of  this  era  affecting  the  develop- 
ment of  poetry;:  (!)  A  new  emphasis  on  the 
lyrical,  subjective  and  spiritual  elements  of 
poetry,  with  a  disposition  to  view  its  imagina- 
tive processes  as  existing  not  merely  for  the 
sake  of  pleasure,  but  for  the  pursuit  of  truth 
by  means  of  the  higher  intuitions  of  the  mind. 
Important  representatives  of  this  aspect  are 
Jean  Paul  Richter  and  his  followers  in  Ger- 
many and  Wordsworth  and  Coleridge  in  Enaj- 
land.  Wordsworth  in  his  'Prefaces'  (1800-1S> 
and  Coleridge  in  his  ^Biographia  Literaria* 
(1816)  discussed  poetry  as  "die  breatfi  and 
finer  spirit  of  all  lotowledge*  and  the  imagina- 
tion as  a  means  of  apprehending  and  revealing 
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troth.  (2)  A  dispositioD  to  revive  and  value 
the  natural  or  popular  poetry  of  die  meducvBl 
period.  »s  exemplifieil  bj  Percy's  'Reliques  of 
Ancient  Poetry'  (1765)  and  Uie  lectures  and 
researches  of  Heraer  in  Germany,  (3)  A  cor- 
respooding  diapoaition  to  discard  and  contemn 
the  formal  rules  of  poelic  art  whidi  had  been 
taught  since  the  Renaissance  and  to  exalt  in 
their  stead  individual  freedom  and  novelty  of 
form.  Representative  documents  in  this  con- 
nection are  Victor  Hugo's  preface  to  'Crom- 
well'' (1827)  and'a  famous  passage  in  Macau- 
lay's  essay  on  'Byron'  <1831),  ridiculing  the 
classicist's  idea  of  "correctness"  in  poetry. 

Poetry  of  ti»e  ISth  Century.—  The  rranantic 
attitude  continued,  for  the  most  part,  to  domi- 
nate die  modem  period,  with  ei^^sis  on  tn- 
dividuaUtyj  freedom,  variety  and  intenaty,  as 
die  qualities  most  highly  valued  in  poetry; 
though  diis  was  temfiared  by  the  return,  on 
the  part  of  intUvidnal  poets  (like  Goethe  in 
(^rmany  and  Matthew  Arnold  in  England), 
for  guidance  and  inspiration  to  the  poetry  at 
die  ancients.  Extraordinary  metrical  variety, 
in  contrast  with  the  regularity  and  conserva- 
tism of  the  neo-classical  schools,  is  characteris- 
tic of  the  whole  of  the  past  century.  Another 
characteristic  is  the  preponderance  of  the  lyrical 
type,  so  marlced  that  a  distinguished  critic  has 
said  that  *the  history  of  modern  verse  is  mainly 
the  history  of  lyrical  sentiment.*  That  is  to 
say,  modem  drama  has  been  increasingly  writ- 
ten in  prose,  modem  epic  has  been  developed 
hut  sli^tly,  and  narrative  art  has  found  its 
chief  expression  in  the  form  of  prose  fiction. 
Perhaps  the  most  characteristic  poetic  type  of 
die  19th  centuiy  is  the  dramatic  monologue, 
which  combines  some  of  the  elements  of  narra- 
tive with  the  subjective  expressiveness  of  the 
lyric 

Recent  Poetry. —  The  opening  years  of  the 
2thh  century  have  been  marked  by  a  revival  of 
interest  in  poetiT  as  a  vital  literapr  farm  and 
by  a  rich  development  of  the  spirit  of  experi- 
mentation. In  particular,  certain  tiew  niove- 
menls  or  schools  have  arisen,  analogous  to 
similar  phenomena  in  the  arts  of  painting, 
sculpture  and  music-  perhaps  the 
worthy  calls  itself__by_  the 

scribed  as  consisting  in  (i)'the  attempt 
represent  freshly  the  fleeting  impressions  ex- 
perienced by  individual  ijersonality ;  (2)  the 
rejection  of  all  effort  to  interpret  experiences 
generally  or  didactically;  and  (3)  a  preference 
for  approximation  and  su^estiveness  as  dis- 
tinguisbed  from  the  attainment  of  finished 
form,  "The  *new  ^etry"  is  especially  marked 
by  abundant  metrical  experimentation,  often 
reaching  the  point  of  the  abandonment  o£ 
recognizable  metre  for  rhythmic  forms  more 
eccentric  or  obscure  than  have  yet  been  suc- 
cessfully analyzed.  As  in  this  respect  there  is 
a  tendency  to  abolish  the  line  between  the  art 
of  verse  and  that  of  prose  composition,  so  in 
the  style  or  diction  of  recent  poetiy  there  is  a 
disposition  to  avoid  all  distinction  between  the 
vo^itnilary  and  tone  of  the  two  kinds  of  dis- 
wtirse.  This  prosaic- poetic  st^le  was  delib- 
erately introduced  into  English  poetry  by 
Wordsworth  at  the  end  of  the  18th  century, 
was  developed  in  different  ways  by  such  dii- 


calls  itself  by  the  name  Imagism,  a 
rought  into  English  from  France.  The 
s  of  this  new  poetry  may  be  roughly  de- 


ferently  influentiat  poets  as  Browniog  and  WUt- 
man  and,  in  general,  may  be  said  to  have  gone 
far  to  do  away  widi  the  older  doctrine  of  a 
(hstinct  vocalHilary  and  stjrle  for  poetry.  On 
the  other  hand,  it  still  remains  doubtful  whether 
the  definite  line  between  metrical  and  non- 
metrical  composition  can  be  blurred  or  neg- 
lected with  lastingly  plcssbg  results. 

Bitnlogimphy. —  For  the  general  theory  of 

gietry  and  the  history  of  its  forms,  see 
utcher's  'Aristotle's  Theory  of  Poetry  and 
Fine  Art,'  including  a  translation  of  die 
'Poetics'  of  Aristotle  (London  1898) ;  Gayley 
and  Scott's  'Methods  and  Materials  of  Literary 
Criticism'  (Boston  1899)  ;  Aldcn's  'Introduc- 
tion to  Poetry'  (New  York  1909) ;  Gummero's 
'Handbook  of  Poetics'    (Boston   1885);  Gtlat- 


:  of  Horace,  Vida  and  Boileau'  (Boston 
1892)  ;  Leigh  Hunt's  'What  i«  Poetry?'  edited 
by  Cook  (Boston.  1893):  Meilson's  'Essentials 
of  Poetry'  (Boston  1912) ;  Alexander's  'Poetry 
and  die  Individual'  (New  York  1906);  Cole- 
ridge's 'Biographia  Literaria  and  £sthetical 
Essays,>  edited  by  Shawcross  (Oxford  1907); 
Mill's  «ssay,  «Thouphts  on  Poetry  and  its  Varie- 
ties,' in  'Dissertations  and  Discussions'  (Loti- 
don  1876) ;  fiaymond,  G.  L.,  'Poetry  as  a  Re- 
presentative Art'  (New  York  1885);  Stedman's 
'The  Nature  and  Elements  of  Poetry'  (Boston 
1892) ;  Combarieu's  'Les  Rapports  de  b  Musique 
et  de  la  Poisic'  (Paris  1^4).  For  Enghsh 
poetic  forms,  see  Omc»d's  'Study  of  Metre' 
(London  1903)  :  Alden's  'English  Verae'  (New 
York  1903)  ;  Lewis's  ''Frindples  of  Endish 
Verse'  (New  York  1906) ;  Saintsburys  'His- 
tory  of  Etu;Ush  Prosody*  (London  1910)  and 
'Manual  of  English  Prosody'  (London  1910)  ; 
Andrew's  'The  Writing  and  Reading  of  Verse,' 
(New  York  1918)'. 

RAYMOlfl)  M.  AUSK, 
Professor    of    Etiglisk,    Leland    Stanford    Jr. 
University. 

POETRY  AND  TRUTH.  ('Aus  meinen 
Leben :  Dichtung  und  Wahrheil' ) .  Goethe's 
'Poetry  and  Truth'  is  one  of  the  great  auto- 
biographies of  the  world's  literature.  It  is 
divided  into  four  parts,  the  first  three  of 
which  were  written  and  published  between 
1811-14,  while  the  fourth  was  written  mainly 
in  1830-31  and  published  in  1333.  Each  part 
contains  five  books ;  in  style,  composition  and 
interpretation  of  life,  the  fourth  part  is  in- 
ferior to  the  other  three.     The  wnole  treats 
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ant  period  of  an  individual  is  that  i 
development."  The  material  is  distributed  i 
such  a  way  that  Goethe's  childhood  is  nar- 
rated from  book  one  to  the  middle  of  book 
six ;  the  account  of  his  student-days  begins 
with  the  latter  half  of  the  sixth  book  and  con- 
tinues dirou^h  the  11th;  books  12-lS  are  given 
to  the  consideration  of  his  early  manhood, 
when  his  £rst  great  successes  as  an  author 
were  realized  In  spite  of  important  experiences, 
part  four  does  not  open  a  new  phase  in  (jioetbe's 
develqptnent,  but  it  does  bring  the  outer  course 
of  his  life  to  its  most  decisive  turning-point  — 
his  departure  from  Weimer.  Goethe  wrote 
'Poetry  and  Truth'  from  the  point  of  view 
of  the  scientist,   the  historian  and  the  ardst. 
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As  a  adentist  be  deitred  to  ptcture  his  lif«  at 
developing  stage  by  stage  'according  to  those 
laws  whidi  we  observe  in  the  metainoriibosiE 

of  the  ptanta."  As  a  historian  he  portrayed  the 
general  conditions  of  the  times  and  revealed 
the  relations  between  them  and  the  individual 
As  an  artist  he  did  not  feel  tied  down  to  facts 
for  their  own  sake,  but  selects  those  that  were 
of  significance  and  moulded  them  so  that  they 
might  become  parts  of  a  work  of  art  In  the 
much-discussed  title  the  word  'Poetry*  refers 
primarily  to  the  artistic  form  of  the  work.  One 
of  the  chief  objects  of  Goethe's  ^itobiography 
it.  to  furnish  a  commentary  for  the  understand' 

J  of  his  works.  The  leading  topics  of  the 
erent  Ixioks  are  as  follows:  Book  1, 
Goethe's  birth  (1749),  family  and  native  city, 
Frankf ort-OQ-the-Main ;  book  2,  first  inclina- 
tions  toward  poetry,  fairj;  talc,  'The  New 
Paris'  ;  book  3,  the  French  in  Frankfort  in 
consequence  of  the  Seven  Years'  War,  Count 
Thorane  quartered  with  the  Coethes;  book  4, 
the  boy's  many-sided  education,  stu<^  of  the 
Old  Testament;  book  S,  youthful  love,  corona- 
tion of  a  German  emperor  in  Frankfort.  Book 
6,  Frankfort  petiod  concluded  (1765),  Goethe  a 
student  of  law  and  literature  at  the  University 
of  LeipziK;  book  7,  German  literature  in  the 
middle  of  the  18th  century,  fundamentals  of 
Goethe's  poetic  talent;  book  8,  studies  In  art, 
return  to  Frankfort  (1768),  experiments  in 
chemistry,  religious  convictions;  book  9,  (joethe 
a  student  of  Taw  and  medicine  in  Strassburg 
(1770),  German  and  French  civiliiation,  the 
cathedral,  self -education  and  passion;  book  10, 
mentor  Herder,  a  trip  through  Alsace-Lorraine, 
love  for  Friedrike  Brian  of  Sesenheim.  Boole 
11,  love-story  continued,  graduation  as  a  stu- 
dent of  law,  alienation  from  French  literature, 
admiration  for  Shakespeare,  departure  from 
Friedrike  and  from  Alsace  (1771) ;  book  12, 
back  in  Frankfort,  the  Storm  and  Stress  period, 
in  Wetilar,  conditions  leadins  to  the  conception 
of  'Goetz'  and  'Werther' ;  hook  13,  trip  from 
Wetilar  to  Frankfort,  comments  on  'Wcrther' 
continued,  publication  and  effect  of  botb 
'Goet»'  and  'Werther* ;  book  14,  Storm  and 
Stress  again,  trip  down  fbe  Rhine  with  Lavater 
and  Basedow,  influence  of  Spinoza,  plan  for  a 
diama,  'Mahomet' ;  book  15,  plans  for  an  epic, 
'The  Wandering  Jew'  and  a  drama,  'Prome- 
theus,' first  meeting  with  the  princes  of 
Weimar,  idea  of  settliiw  permanently  in  Frank- 
fort (winter  1774).  Book  16.  Spinoza  again, 
poetry  and  profession,  first  meeting  with  Lili 
Schcenemann,  Jung-Stilling ;  book  17.  engage- 
ment with  Lili,  social  and  political  conditions 
of  the   time;  book   18,   proolems   in   prosoi^, 

Cmey  to  Switzerland  as  far  as  Saint  CJothara; 
k  19,  return  to  Frankfort,  Lavater  and  his 
'Physiognomy,'  engagement  with  Lili  broken, 
'  E^ont '  begun ;  book  20,  invitations  from 
Weimar,  the  demonic  influence  in  life,  'Eg- 
mont'  continued,  journey  to  Weimar  fNovem- 
ber  1775).  Consult  edition  of  C^ielhe's  works 
in  'Deutsche  National-Lileratur'  (Vob.  XVII- 
XX.  1882-98)  ;  English  translation  by  J.  Oxen- 
ford,  'The  Autobiography  of  Goethe,'  "Truth 
and  Poetry;  From  my  own  Life"  (London 
1846-18;  new  ed,  rev.,  ib.  1881-**);  Alt,  C, 
'Studien  zur  Entsiehungsgeschichte  von  Goethes 
Kchtung  und  WahrheTt"  (1808)  ;  Roethe,  G., 
'Dichtut^    und    Wahrheit'     (in    Berickte    det 


Frtitft  Dftschen  HocktUfies;  Jiafargong  1901, 
Frankfort  am  Main). 

EWALD  ElSERRABDT. 

POSTS'  CORNER,  The,  a  popular  name 

S'ven  a  comer  in  Westminster  Abbey  in  Eng- 
nd,  where  there  are  memorials  to  many  famous 
poets.  Among  those  represented  are  Addison, 
Beaumont,  S.  Butler,  Campbell,  Cow!«x  Daven- 
ant,  Drayton,  Dryden,  Gay,  Goldsmith,  Gray, 
Dr.  Johnson,  Ben  Jonson,  Longfellow,  of 
Amenca,  Macaulay,  Mason,  Milton,  Philips, 
Prior,  Rowe,  Shakespeare,  Shadwell,  Sheridan, 
Spenser  and  Thomson. 

POEY,  po'ay,  Felipe,  Cuban  naturalist:  b. 


versity  of  Madrid,  but  abandoned  his  law  prac- 
tice and  engaged  in  the  Study  of  natural  his- 
tory^later  continuing  his  studies  in  Paris  where 
in  1827  he  aided  in  founding  the  Sociel£  Ento- 
mologique.  He  returned  to  Havana  in  1833 
where  he  made  a  study  of  Cuban  fauna  and  in 
1842  became  professor  of  comparative  anatomy 
and  zoology  at  the  University  of  Havana.  In 
1863  he  was  transferred  to  the  chair  of  bot- 
any, mineralogy  and  geology.  He  published 
'Memorias  sowe  la  historia  natural  de  la  Isia 
de  Cuba'  (1860)  ;  'Enumeraiio  Piscium  Cuben- 
sium'  (1875) ;  'Geografla  de  Cuba'  (19  edi- 
tions) ;  etc.  His  most  important  work, 
'Ictiologii  Cubana,'  was  unpublished  at  the 
time  of  bis  death. 

POGGIO  BRACCIOLINI,  podj'a  bri- 
ch&-te'ne.     See  Bracciouni,  Poggio. 

POOROM,  pS-grdm,  in  Russia,  an  anti- 
Jewish  riot.  The  first  manifestations  of  these 
occurred  in  1881  soon  after  the  assassination 
of  Alexander  II.  The  Jews  allege  that  the 
pogroms  were  the  work  of  a  secret  society  which 
operated  with  the  connivance  of  the  govern- 
ment officials.  It  were  more  true  to  say  that 
the  actions  of  Jewish  money  lenders  in  exact- 
ing their  pound  of  flesh  from  the  Russian 
peasant  was  the  primary  cause  which  soon  in- 
vohied  all  Jews  indiscriminately.  As  the  re- 
sult of  the  persecutions  of  the  BO'S  a  great 
wave  of  Jewish  emigration  to  America  set  in. 
In  1903  the  pogroms  were  again  instituted  and 
in  the  following  two  years  many  Jews  lost  their 
lives.  The  greatest  loss  of  life  occurred  at 
Kishinev,  Bessarabia  A  direct  result  was  the 
enoeration  of  hundreds  of  thousands  of  Jews 
to  the  United  States  and  the  British  dotninioni 
beyond  the  seas. 

FOGY.    See  Mehhadek. 

POI,  a  native  food  or  porridge  made  from 
flour  obtained  by  grinding  the  roots  of  tara  or 
taro,  a  f>lant  grown  in  most  of  the  Polynesian 
islands,  especially  in  Hawaii.  The  tops  are  used 
by  the  natives  as  {>ot  herbs.  The  root  is  ground 
on  stones  by  the  native  women  and  made  into 
mush,  which,  amoiig  the  Hawaiians  of  the  lower 
classes,  is  eaten  with  the  fingers  out  of  a  com- 
mon dish. 

POILU,  pwa-lii'  Ft.  adj.  'hairy,"  from 
poil,  hair,  beard:  popularly  applied  as  a  noun 
during  the  war  to  the  French  soldier  in  the 
field,  as  descriptive  of  his  occasional  unshaven  ' 
appearance.  "Hiis  nickname  appears  to  be  now 
as  firmly  established  as  'Tommy  Atkins*  (q.v.) 
it)  the  British  aimy. 
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POINCAKB,  pwiA'k4'ri',  (^es)  H«nr), 

French  mathematician  and  phyucist :  b.  Nancy, 
29  April  1K4;  d.  Paris,  17  July  1912.  He 
studied  at  the  £cole  PolTtechnique  in  1S73  and 
two  years  later  completed  his  work  at  the  BcoJe 
Superieur  des  Mines.  In  1879  he  received  the 
de^ee  of  Doctor  o£  Sciences  and  took  up  his 
residence  at  Paris,  where  he  soon  became 
prominent  at  the  University.  In  1886  he  re- 
ceived the  ai)pointinent  of  professor  of  malhe- 
maticat  physics  and  calculus  of  probabilities; 
and  10  years  later  succeeded  Tisserand  in  the 
chair  ot  celestial  mechanics.  The  Academic 
des  Sciences  elected  him  to  its  membership  in 
1887  and  the  Academic  Franijaise  in  1908.  Foin- 
carc  received  many  prizes  for  his  ^ 


which  may  be  mentioned  the  Prix  Poneelet 
(188S)  ;  the  priie  awarded  by  the  king  of 
Sweden    for   the  solution  of   uie  problem  of 


the  three  bodies  (1889)  ;  the  Prix  Reynaud 
(1896) ;  the  medal  of  the  Royal  Astronomical 
Society  (1900);  the  Sylvester  medal  ot  the 
Royal  Society  (1901);  the  gold  medal  of  the 
Lohachevsky  Fund  (1904);  the  Prix  Bolyai 
(1905)  (  and  the  gold  medal  of  the  Association 
Frangaise  pour  I'Avan  cement  des  Sciences 
(1909).  Poincar^'s  principal  contributions  to 
mathematical  science  were  along  the  lines  of 
theory  of  functions.  His  researches  in  physics 
were  likewise  marked  by  profoundly  scientific 
research.  The  Fuchsian  functions  were  intro- 
duced into  mathematics  by  him.  Among  his 
most  important  works  arc  'Lemons  sur  la 
diterie  mathematique  de  la  lumiire*  (2  vols., 
1889-92)  ;  'Electricity  et  optique*  (2  vols., 
1890-91);  'Thermodynamique'  (1892);  'Lemons 
sur  la  theorie  d'flasticiti'  (1892) ;  'Les  methodes 
novelles  de  la  mechanique  celeste*  (3  vols., 
1892-99);  "Thiorie  des  tourbillons'  (1893); 
'Les  oscillations  ^lectriques'  (1894) ;  'Capil- 
larite'  (1895) ;  'Theorie  anaiytique  de  la.  propo- 
t^tion  de  la  chaleur'  (1895)  ;  'Calcul  des  proba- 
lulitis'  (1896) ;  'Cinematique  et  mfcanismes 
potentiels  et  mecaniifue  des  fluides'  (1899); 
'Theorie  du  potentiel  Newtonien'  (1899). 
Some  of  these  smaller  works  are  embodied  in 
his  comprehensive  'Cours  de  physique'  (13 
vols,,  1890).  A  number  of  other  works  have 
appeared  from  time  to  time  in  the  scientific 
journals  of  France,  Germany  and  the  United 
Slates.  Consult  Slosson,  £.  £.,  'Major 
Prophets  of  To-Day'    (Boston  1914). 

POINCARE,  Lncien  (Antoine),  French 
physicist,  mathematician,  brother  of  Raymond 
Poincar*  (q.v.)  :  h  Bar-le-Duc,  Meuse,  186a 
He  was  educated  at  the  Lycie  of  Bar-le-Duc, 
the  ficole  Normale  Supdneure  and  the  Uni- 
versity of  Paris.  Dr.  Poincare  tanght  in  various 
lycies  between  1886  and  1893  and  from  1894  to 
1900  was  professor  at  the  ficole  Normale  of 
Sivres,  also  holding  a  diair  in  the  Faculty  des 
Sciences  of  Paris  in  1899-1900,  He  was  ap- 
pointed inspector-general  of  public  instruction 
in  1902.  His  published  works  include  'La  phys- 
ique modeme.  son  ivolution*  (1906;  English, 
as  'The  New  Physics  and  its  Evolution>  1907)  ; 
'■L'Electridti'  (1907;  English,  'Electricity, 
Present  and  Future.'  1908),  and  contnbutioiis 
to   scientific   journals, 

P0INCAR£,  Raymond,  President  of  the 
French  Reptlhhc;  b.  Bar-Ie-Duc,  Meuse,  20  Aug. 
-1860.  He  was  educated  at  the  lyeSes  of  Bar- 
Ic-Duc  and  Louis-le-Grand  and  studied  law  in 


Paris.  He  practised  for  a  short  time  and  was 
a  contributor  to  politicat  journals.  In  1886 
young  Poincare  was  elected  deputy  and  soon 
made  his  mark  as  an  earnest  student  of  Kovern- 
ment  and  legislation.  He  allied  himself  with 
the  moderate  Republicans,  whose  leader  at  that 
time  was  M,  Meline.  He  did  not  take  a  prom- 
inent part  in  the  Dreyfus  case  and  opposed 
some  of  the  policies  of  Waldeck- Rousseau.  At 
the  age  of  33  Poincare  entered  the  cabinet  as 
Minister  of  Public  Instruction,  which  he  re- 
Knquished  the  year  following  to  take  the  port- 
folio of  Finance.  In  the  many  cabinet  changes 
which  followed  he  held  various  portfolios,  but 
he  acquired  especial  distinction  as  Minister  of 
Finance  in  dealing  with  the  involved  and  diffi- 
cult affairs  of  the  budget.  M.  Poincari  be- 
came a  Senator  in  1903,  but  he  appeared  to  be 
indifferent  to  advancement  in  the  public  service 
and  fpr  nine  years  gave  most  of  his  attention 
to  his  legal  practice,  reaching  the  front  rank 
of  his  profession.  In  1912  M.  Poincar^  became 
Prime  Minister,  taking  charge  also  of  the  Min- 
istry of  Foreign  Aflfairs.  He  supported  warmly 
the  alliance  with  Russia  and  furthered  the 
entente  cordiale  with  England.  As  an  .advo- 
cate of  proportional  representation  he  sup- 
ported a  bill  or  this  matter  in  1912,  which 
passed  the  Chamber  but  was  thrown  out  by 
the  i-eactionan'  Senate.  On  17  Jan,  1913  Ray- 
mondPoincare  was  elected  to  the  Presidency  of 
the  Republic,  the  ninth  to  hold  that  office.  The 
new  President  soon  let  it  be  known  that  he 
intended  to  be  no  mere  figurehead,  with  cabi- 
net ministers  directing  the  policies  and  wield- 
ing all  the  power.  His  election  was  particularly 
E leasing  to  Russia  and  to  England  because  of 
is  support  of  the  entente  and  his  advocacy  of 
the  new  spirit  of  nationalism.  The  new  Presi- 
dent was  soon  the  most  influential  person  in 
his  government  and  was  fully  cognizant  of 
the  Teutonic  menace  which  had  administered 
more  than  one  humiliation  to  France  since  the 
beginning  of  the  century.  To  checkmate  it. 
the  three-year  military  service  law  was  passed 
despite  the  violent  opposition  of  the  Radical 
elements;  the  amiable  relations  with  England 
and  Russia  were  fostered,  the  President  mak- 
ing visits  to  the  capitals  of  those  countries, 
where  he  was  enthusiastically  received.  All 
his  efforts,  however,  were  unable  to  avert  the 
catastrophe,  which  like  an  avalanche  hurst 
upon  France  in  1914.  The  five  ensuing  years 
of  Poincari's  lite  are  the  history  of  France; 
his  able  vtrice  urged  on  his  countrymen  to  great 
deeds  and  despite  the  efforts  of  the  Defeatists 
he  kept  the  courage,  enthusiasm  and  patriotism 
of  his  people  keyed  up  to  the  highest  (riteh. 
He  visited  the  soldiers  in  training  camps,  trench 
and  hospital  and  to  him  no  less  than  to  his 
Premier,  Clemenceau.  is  due  in  great  part  the 
successful  outcome.  M.  Poincard  has  found  time 
to  devote  to  literary  subjects  and  is  the  author 
of  several  works,  including  'Idfea  contem- 
poraines'  (1906)  ;  'Questions  et  figures  poli- 
liques'  (1907);  ' Clauses* littjra ires  et  artistiques' ; 
'Ce  que  demande  la  cit^'  (1912;  English  trans- 
lation, entitled  'How  France  is  Governed,' 
1913).  Consult  Dawbam,  Charles,  'Makers  of 
New  France'  (New  York  »15)  ;  Fullerton,  W. 
M.,  <Four  French  Statesmen'  (Boston  1915); 
anon..  'Raymond  Poincarf:  A  Sketch'  (New 
York  1915). 
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POINCIANA  — POXRT  PLKASANT,  BATTLE  OF 


POINCIAHA,  a  genus  of  lefruminous  trees 

of  the  family  Catall>iniaee<g,n3Vy^  of  troirical 
and  subtropical  regions.  They  are  trees  or 
shrubs,  often  with  v.cry  shawy  scatlet,  yellow, 
or  orange  flowers,  called  peacock  flowers  in 
some  rcKions.  One  of  the  best-known  species 
is  ihe  Bird-of -Paradise  plant,  P.  giltiesii,  a 
native  of  South  America,  but  often  cultivated 
in  the  warmer  parts  of  North  America. 

POINDBXTEK,  poin'deks-t£r,  George, 
American  politician :  b.  Louisa  County,  Va., 
1779;  d.  Jackson,  Miss.,  5  Sept.  1853.  He 
studied  law,  practised  in  Milton,  Va.,  and  in 
1802  established  himself  in  Mississippi  Terri- 
tory where  he  was  conunissioued  attorney-gen- 
eral in  1803.  In  1806  he  served  in  the  terri- 
torial legislature,  was  a  delegate  to  Congress  in 
1807-13,  and  in  the  latter  year  -was  appointed 
Uniled  States  judge  for  Mississippi,  an  office 
which  filled  with  much  ability.  His  character 
was  marred  by  his  kilting  Abijah  Hunt  in  a  dtiel, 
in  which  he  bred  with  undue  promptness.  He 
was  the  first  representative  of  Mississippi  in 
Congress  after  her  admission  to  statehood  in 
1817,  and  in  1819  ably  supported  General  Jack- 
son's condtKt  of  the  Seminole  War.  He  was 
twice  elected  governor  of  Missisnppi,  and  In 
1830  was  chosen  United  States  Senator,  in  which 
office  he  ceased  to  support  General  Jackson  and 
was  even  suspected  by  the  latter  of  complicity 
in  the  plot  to  nnirder  him.  In  1335  he  removed 
to  Kentucky,  but  subsequently  returned!  to 
Mississippi,  where  he  resumed  his  old  political 


POINDEXTES.  Milea,  American  legisU- 
lor :  b.  Memphis,  Tenn.,  22  April  1868.  He  was 
educated  at  Fancy  Hill  Academy  and  Washing- 
ton and  Lee  University,  and  removed  to  Walla 
Walla,  Wash.,  in  1891.  In  1892  he  was 
elected  district  attorney  there,  and  in  1807  re- 
moved to  Spokane,  where  from  1898  to  1904  he 
was  assistant  prosecuting  attorney.  FromT904 
to  1908  Mr.  Poindexter  was  judge  of  the  Su- 
perior Court.  He  became  a  member  of  Con- 
gress in  1908  and  soon  identified  himself  with 
uie  Progressive  wing  of  the  Republican  party. 
He  was  elected  to  the  Uniled  States  Senate  for 
the  term  1911-17  and  re-elected  for  the  term 
1917-23.  Senator  Poindexler  supported  Roose- 
velt and  the  Progressives  in  1912. 

POINSETT,  ]oeI  Roberta,  American  dip- 
lomat; h.  Charleston,  S.  C,  2  March  1779;  d. 
Statesburgj  S.  C,  12  Dec.  1851.  He  completed 
his  edncation  at  the  University  of  Edinburgh 
and  at  Woolwich  Military  Academy.  England, 
and  in  1809  was  United  States  commisMoner  to 
South  America  to  investigate  political  conditions 
prevailing  there.  While  in  Chile  he  obtained  the 
release  of  American  merchantmen  who  had 
been  seized  by  the  Spanish  authorities  of  Peru 
on  a  rumor  of  the  declaration  of  war  with  the 
United  Slates.  He  was  elected  to  the  South 
Carolina  legislature  on  his  return  and  in  1&21-25 
was  a  member  of  Congress ;  he  served  in 
1825-29  as  miirister  to  Mexico  and  afterward 
allied  himself  with  the  "Union*  party  in 
strenuous  opposition  to  the  nullification  issues. 
He  was  Secretary  of  War  in  1837-41,  and  in 
1840  was  instrumental  in  the  passage  of  the  bill 
to  reorganize  the  militia.  The  last  years  of  his 
life  were  spent  in  retirement ;  he  founded  an 
academy  of  fine  arts  in  Charleston,  and  pub- 


cherrma)  of  the  family  Eufkorhiacea. 
a  native  of  shady  and  damp  tropical  and  sub- 
tropical Central  America  and  Mexico,  whence' 
it  was  introduced  into  cultivation  by  Dr.  Poin- 
sett of  Charleston,  S.  C,  and  distributed  bv 
Robert  Buist  of  Pbiladeli^a.  The  plant  grows 
six  feet  or  more  high,  hears  small,  yellow  ter- 
minal flowers  surrounded  by  brilliant  vermilion 
bract^  for  which  the  plant  has  become  famous 
s£  a  greenhouse  subject    These  bracts,  in  well 

Kiwn  specimens,  are  often  nine  inches  long, 
ey  are  sometimes  cut  for  decorative  purposes, 
but  usually  the  plants  are  left  in  pots.  In  mild 
climates,  such  as  Bermuda,  southern  Flordia 
and  California,  the  plants  are  grown  out  o£ 
doors,  hut  they  never  reach  perfection,  and 
must  generally  be  grouped  with  other  plants  to 
conceal  their  bare,  crooked  stems. 

POINT,  that  which  has  no  part^  hut  merely 
position.  litcre  are  various  definitions  all  to  a 
degree  unsatisfactory  and  defective  because  of 
the  elemental  nature  of  the  term.  Consult  Heath, 
T.  L,,  'The  Thirteen  Books  of  EoclitTK  Ele- 
ments' (Vol.  I,  New  York  1908). 

POINT  BARROW,  a  cape  of  Alaska  in 
lat  71'  25'  north  and  long.  156°  25'  west, 
the  most  northerly  cape  of  the  Alaskan  penin- 
sula and  the  most  northerly  inhabited  part  of 
North  America.  There  are  a  post  office, 
Eskimo  school,  and  a  resident  physician  and  a 
population  of  about  200.  It  is  an  important 
base  for  whale  fishers. 

POINT-DE-GALLE,  point  Ai  gal,  or 
GALLE,  Ceylon,  a  fortified  seaport  town  on  a 

Seninsula  on  the  south  coast,  21  miles  west  of 
iatura,  and  66  miles  so  nth- southeast  of  Co- 
lombo. The  appearance  of  Galle  from  the  sea 
is  singularly  beautiful  and  picturesque.  To  the 
right  is  the  fort,  further  on  is  the  quay,  sur- 
rounded by  multitudes  of  canoes,  while  close  to 
the  harbor  is  the  native  town,  white  and  shaded 
by  numerous  trees.  Outside  the  town  is  a  Buddh- 
ist temple.  The  trade  of  Galle  consists  chiefly 
in  coir  rope,  cocoanut  oil,  arrack,  chaya  root, 
coffee,  cotton,  rice,  ivory,  cinnamon  and  tor- 
loise-shell.  It  was  under  Dutch  control  from 
1642  to  1796,  when  it  was  acquired  by  Great 
BriUin.  Pop.  (1911)  39,960, 
POINT-LACE.  See  Lace. 
POINT  PLEASANT,  Battle  of,  foi^t 
10  Oct.  1774,  in  what  is  now  West  Virpnia. 
The  action  took  place  at  the  mouth  of  the  Great 
Kanawha  River;  on  one  side  were  some  1,200 
Virginians  commanded  by  Andrew  LMvis 
(q.v.)  1  on  the  other  a  force  of  Indians  number- 
mg  about  1,000,  led  by  Cornstalk  (q.v.),  the 
Shawnee  chief.  The  battle  lasted  throu^ut 
the  day  and  was  fought  with  desperation  on 
both  sides,  Indian  tactics  being  adopted  by  the 
whiles,  who  finally  gained  the  victory.  Both 
sides  lost  heavily,  the  whites  75  killed  and  150 
wounded,  among  the  killed  being  Col.  Charles 
Lewis.  The  Indian  loss  has  never  been  defi- 
nitely ascertained  but  is  believed  to  have  been 
quite  as  great  as  that  of  the  men  under  Lewis. 
By  a  treaty  following  the  battle  the  Indians 
gave  up  to  the  whites  an  extensive  tract  south 
of  the  Ohio  River.  The  battle  proved  to  be  of 
much  importance  in  connection  wiA  the  Revolu- 
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bonary  developments  in  that  part  of  the  coun- 
try, and  its  results  had  much  to  do  with  opening 
Kentucky  to  the  whites.  See  Couunju.  Wars 
IK  AUEKICA,  Lord  Dunsmore's  War. 

POINTE-A-PITRE,  pwant-a-petr,  Guadc 
tonpe,  West  Indies,  the  largest  and  richest  town 
in  the  island  of  Grande  Terre,  the  smaller  of 
the  two  composing  Gaudeloupe,  with  a  good 
harbor  at  the  mouth  of  the  Hivi*re  Sal^e,  which 
separates  Grande  Terre  and  Basse  Terre  (see 
Guadeloupe).  The  city  was  built  in  1763,  was 
destroyed  by  earthquake,  8  Feb.  1843,  and  suf- 
fered from  fires  in  1871.  Once  a  great  port,  it 
still  carries  on  some  business,  exporting  sugar, 
cocoa,  hides,  coffee,  rum,  molasses,  etc.  Pop, 
22,664. 

POINTED  ARCHITBCTUKE,  a  name 
for  the  Gothic  styles.    See  ABCHiTECTUitE. 

P< 
Ued  t< 

POINTERS,  The,  in  astronomy,  two  stars, 
Uerak  and  Dubhe,  in  Ursa  Major,  so  called  be- 
cause they  point  to  the  pole  star. 

POINTILLISM,  the  division  of  tones  in 
painting  by  very  small  dots  of  equal  size,  cbu»< 
ing  the  spherical  shape  to  set  eqvally  upon  the 
retina  of  the  beholder's  eye.  The  accumulation 
of  these  luminous  points  is  carried  out  over  the 
entire  surface  o£  the  canvas.  The  theory  of 
complementary  colors  is  systematically  applied 
(see  JUFBESsioNisu).  PointiUism  is  an  off- 
shoot of  impressionism,  a  movement  that  coin- 
cided with  certain  ScieDtific  research  concerning 
optics :  Hclmholtz  had  published  bis  works  on 
the  perception  of  colors  and  sounds  by  means 
of  wavcs^  Chevreul  had  established  his  beauti- 
ful theories  on  the  analysis  of  the  solar  spec- 
trum; and  Charles  Heary,  an  original  thinlter, 
had  applied  these  new  principles  to  Ksihetics 
and  had  the  idea  of  establishing  relations  be- 
tween optics  and  the  laws  of  pamting.  These 
researches  found  fruit  in  the  work  of  the 
younger  painters  of  the  impressionist  school, 


from  about  1880  to  1889,  endeavored  to  establish 
some  laws  concerning  the  reaction  of  tones  — 
and  particularly  those  concerning  complemen- 
tary colors  —  in  such  a  manner  as  to  be  able 
to  draw  up  a  Idnd  of  table  or  system. 
Georges  Seurat  and  Pan]  Signae  were  the  iiro- 
moters  of  thit  research;  and  to  these  two  paint- 
ers is  due  the  method  of  PointilUsm.  The  works 
of  Seurat,  Signae  and  other  artisls  who  have 
strictly  followed  the  rules  of  PointiUism  are 
somewhat  lacking  in  life,  spontaneity,  caprice 
and  charm;  for  the  dryness  vul  mathematical 
quality  of  the  style  (which  reduces  a  picture  to 
a  kind  of  theorem  excluding  all  that  gives 
charm  to  a  work  of  art)  afford  scant  opportu- 
nity for  the  display  of  individual  temperament. 
Besides  Seurat  and  Signae  other  Fretich  paint- 
ers of  this  so-called  Neo-Tmpreasionist  School 
are  Maurice  Denis,  Henri  Edmund  Croat,  An- 

Srand  and  Camille  Pissaro  (1S31-1903}.  The 
elgian,  Th<Eo  Van  Rysselberghe,  is  also  an 
exponent  of  the  PoJntillist  method.  There  are 
also  a  number  of  painters  in  the  United  Slates 
who  work  in  this  style.  The  Neo -Impression- 
ists, like  the  Impressionists,  are  diiefly  occupied 
with  the  problems  of  light,  fallowing  the  in- 


struction laid  down  by  Manet;  The  fniodpal 
person  in  a  picture  is  the  light.' 

POIRB,  pwS-rft,  Emmantiel,  French  cari- 
caturist, known  also  by  his  signature  Cabait 
d'Ache:  b.  Moscow,  Russia,  185B;  d.  26  Feb. 
1909.  He  first  gEiined  considerable  reputaHon 
in  France  by  drawin{^  in  various  Parisian  joui^ 
nals.  He  made  particular  study  of  military 
types,  and  especially  came  to  depict  French  cav- 
alry with  great  facility  and  tnith.  Hit  vrork 
was  collected  into  albums  that  called  'PsstP 
( 1898)  containing  drawings  evoked  by  the 
Dreyfus  case.     His  signature  is  an  adaptatior 


of  the  Russian  word  i 


received  his  education  at  Saint  Joseph's  Collie, 
Memramcook:  was  called  to  the  Quebec  bar  in 
1877  and  to  the  bar  of  his  native  New  finins- 
wick.  Mr.  Foirier  became  a  doisinioD  senator  in 
1885,  sitting  with  the  ConservatiTea.  He  was  the 
leader  of  the  so-called  "Acadians,"  those  who 
professed  descent  from  the  French  colonists  of 
Nova  Scotia,  i^o  were  expelled  in  1755.  He 
has  published  'L'Origine  des  Acadieiis>  (16S7)  ; 
<Le  P4re  Lefibvie  et  I'Acadie'  (1891);  <Des 
Acadiens  deport^  a  Boston  en  1775>  (1909)  ; 
'History  of  the  iiarilime  Provinces  from  the 
Acadian  Point  of  View'  (1914),  narrow  and 
bigoted  and  worUiless  as  an  historical  record. 

POISON  ALDBR,  or  SUMAC.  Se« 
Plants,  PolSo^fo^Js, 

POISON  GAS.  In  the  four  years'  World 
War  (1914-J8),  gas  was  first  used  in  1915,  by 
the  (lermans  as  a  means  of  attack  against  the 
French  and  Canadian  troops,  who  were  holding 
positions  on  the  Ypres  salient.  '  It  came  as  a 
complete  surprise  to  the  Allies  who  retaliated 
and  later  employed  poison  gas  as  a  weapon, 
using  two  methods  of  attack,  commonly  known 
as  the  gas  cloud  or  mist  attack  and  the  gas 
shell  attack.  In  the  gas  doud  attack  the  gases 
or  asphyxiants  used  are  chiefly  chlorine  and 
phosgene,  which  act  through  the  lungs,  canting 
.death  by  suffocation.  These  gases  are  heavy, 
easily  turned  into  liquids  and  are  very  poison- 
ous. They  are  liquified  by  cold  and  pressure 
and  placed  in  metal  n-linders,  weighing  over  100 
pounds.  The  cylinders  are  taken  up  to  the 
front  line  trenches  and  placed  in  tpedal  em- 
placements under  the  fire  step.  When  the  wind 
is  favorable  for  an  attack  the  gas  is  liberated 
by  turning  the  stop-cock  of  the  cylinders.  The 
gas  being  heavy,  is  carried  by  the  wind,  close 
to  the  ground,  towards  the  troops  to  be  at- 
tacked, remaining  in  the  bottom  of  the  trenches, 
dugouts,  etc,  for  several  days  if  not  removed. 
In  the  gtu  shell  attack  all  areas  within  five  miles 
of  the  front  line  are  liable  to  be  attacked. 
These  shells  are  iired  from  heavy  and  light 
howitzers  and  trench  mortars  (Minenwerfer). 
The  greater  part  of  the  explosive  is  removed 
and  replaced  oy  a  poisonous  liquid,  which  when 
the  shell  bursts,  turns  into  a  heavy  vapor  that 
hangs  about  the  position  for  a  long  time.  When 
fired  alone,  the  shells  can  be  detected  by  the 
■wobbly  motion  made  coming  through  the  air,  by 
the  slight  noise  made  on  bursting  and  by  the  ap- 
pearance of   a  whitish  cloud  when   the  shell 

Gm  shells  contain  a  small  bursting  charge 
and  a  liquid  chemical  substance  which  is  con- 
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verted  into  Tspor  and  cms  when  the  shell  bursts. 
To  insure  satisfactory  eficcts  r  large  nunber 
must  be  discfaarBsil  in  a  small  ipacc;  The 
bursting  cliarge,  though  less  powerful  than  that 
□f  the  ordinarr  shell,  is  nevertheless .  sufficient 
to  produce  a  considerable  explosive  effect  in 
addition  10  the  actual  gases.  Protection  of  dug- 
outs, cellars,  buildings,  etc.,  is  given  by  well- 
fitting  doors  or  by  l^nkets  sprayed  nith  hypo- 
soluuon  from  a  Vennorel  sprayer.  Practically 
no  gas  passes  through  a  wet  blanket,  and  the 
protection  depends  on  getting  a  good  joint  at 
the  sides  and  bottom  ot  a  doorway,  so  as  to 
stop  alt  draughts.  This  can  be  efiected  by  per- 
mitting the  blanket  to  rest  on  battens,  arranged 
with  a  shght  slope,  against  the  door  ft-ame. 
The  blanket  should  overlap  the  outer  sides  and 
a  fold  should  lie  on  the  ground  at  the  bottom. 
The  protection  aSorded  by  these  means  is  as 
complete  against  lachrymatory  gases  as  it  is 
against  (Joud  gas  and  poisonous  shell  gases. 
Qilorine  is  greenish  yellow  in  color,  is  two 
and  one-half  times  heavier  than  air,  and  hence 
rolls  along  the  ground.  Phosgene  is  colorless 
and  is  three  and  one-half  times  heavier  than 
air.  It  acts  as  an  asphyxiant,  but  is  only  half 
as  strong  as  chlorine.  It  has  a  delayed  action 
on  the  neart,  which  acts  two  days  afterward, 
and  hence  in  trenches  after  ait  attack  troops 
and  horses  are  rested  for  24  hours,  iitasmudi 
as  any  exertion  after  being  gassed  by  j)hosgcne 
makes  the  effects  mndi  worse.  It  rtquires  from 
three  to  six  hours  to  dean  away  chlorine  and 
phosgene  by  natural  ventilation. 

Carbon  monoxide,  gas  shells  and  mustard 
gas  (q.T.)  are  most  commonly  used  in  gas  war- 
fare. Carbon  monoxide  is  not  used  directly  in 
attacks,  but  causes  many  casualties.  It  attadcs 
the  blood  corpuscles  and  they  no  longer  carry 
oxygen,  and  being  l^ter  than  air  it  cannot  be 
used  as  a  cloud  gas.  It  cannot  be  easily  liqui- 
fied and  hence  is  not  suttaUe  for  gas  shells. 
Respirators  do  not  protect  against  this  gas.  As 
a  protection  from  this  gas  Salvus  sets  are  issued 
to  machine  gunners  and  batteries,  lliese  sets 
consist  of  cylinders  of  oxygen  opening  into 
bags  of  waterproof  material  from  which  issue 
tubes  leading  to  mouthpieces  and  cut  off  the 
men  entirely  from  the  outside  air.  Gas  shells 
are  ordinary  shells  from  which  the  greater  part 
of  explosive  has  been  taken  and  replaced  by  a 
poisonous  liquid,  which,  when  the  snell  bursts, 
rams  into  a  poisonous  g^s  or  vapor,  and  beinir 
heavy,  remains  about  the  place  where  the  shell 
bursts.  Only  enough  explosive  is  used  to  burst 
the  shell  and  set  the  gas  free.  Gas  shells  are 
usually  divided  into  four  main  dtvisions  —  as- 
phyxiants, paralysants,  lachrymatory  and  mus- 
tard gas,  according  to  chemicals  inside.  The 
mustard  gas  shell  contains  heavy  liquid  which 
does  not  evaporate  easily  and  affects  the  sldn, 
forming  ulcers,  sores,  etc.  This  gas  causes  a 
lots  of  the  sense  of  smell  for  other  gases  tempo- 

llKre  are  various  methods  of  gas  attacks  — 
such  as  emanation,  cloud  or  mist,  and  chemical 
sheila.  Emanation  is  the  least  important  method 
and  consists  of  scattering  chemicals  about 
trenches  which  are  to  be  deserted.  This  diem- 
ical  when  brought  in  contact  widi  moisture  or 
stirred  up  by  Itie  digging  of  occnying  troops 
produces  a  poisonous  fras-  The  doud  or  mist 
method  consists  of  bringing  gas  op  to  the  front 


line  in  cylinders  or  tanks  under  heavy  pressure 
and  releasing  it  when  the  wind  is  in  a  favor- 
^le  direction  for  carrying  it  over  enemy 
trenches.  On  a  dear  dry  day  the  gas  rolu- 
along  close  to  the  groimd  as  a  faint  green  mist 
gradually  growing  thinner  and  less  deadly  as  it 
advances  and  dissipates.  On  a  damp  day  the 
gas,  which  has  a  strong  afiinity  for  moisture, 
appears  as  a  greenish  yellow  doud  bank  and  is 
often  harmless  at  as  much  as  200  yards.  Chem- 
ical shells  are  dangerous  because  there  is  no 
warning.  This  method  is  used  against  the 
artillery  which  usually  is  too  far  ^ck  to  be 
affected  by  cloud  attacks  except  under  very 
favorafJe  circumstances.  The  average  shell 
contains  about  five  pounds  of  gas  in  liquid  form 
wUch  expands  when  released  b^  Ae  explosive 
charge  in  about  the  same  ratio  as  water  to 
steam.  A  heavy  and  coiKentrated  attack  with 
these  shells  produces  the  same  effect  as  a  cloud 
attack,  but  with  the  added  element  of  surprise. 
Methyl  sulphate  and  petite  are  among  the  most 
poisonous  gases  used  in  shells. 

The  bromacetone  and  xylyjbromide  (used 
mostly  in  German  shells)  are  classed  as  lach- 
rymal gases  because  they  directly  affect  the 
lachrymal  or  tear  glands  of  the  eye  causing  a 
large  secretion  of  tears  and  smarting  of  the 
eve  which  temporarily  blinds  the  enemy.  The 
effect  of  chlorine  and  bromine  depend  on  the 
amount  of  gas  in  the  atmosphere.  Both  kill  by 
suffrocatioD  when  in  sufficient  quantities.  One 
part  of  chlorine  to  one  thousand  parts  of  i,ir 
wilt  cause  paratyris  of  the  glottis  and  men  will 
tear  their  throats  open  with  their  fingers  in 
their  efforts  to  get  air.  Bromine  effects  are 
identical,  but  more  violent  Phosgene  gives  a 
different  effect,  but  the  final  result  is  the  same. 
lien  attacked  by  phoBJtene  fee!  no  serious 
effects  for  hours,  when  thev  suddenly  sink  into 
a  fata]  collapse  with  all  the  symptoms  of  heart 
failure.  The  anhydrides,  when  they  come  in 
contact  with  die  moisture  of  the  lungs,  like 
phosgene,  form  acids  corresponding  to  their 
bases,  with  similar  effects.  The  effects  of  prus- 
sic  add  gas  are  entirely  different  from  the  other 
gases.  It  acts  directly  on  the  nervous  system, 
in  dilute  form  produces  dizziness,  headache, 
pains  in  the  chest  and  difficult  breathing,  coma 
and  sometimes  convulsions  preceding  the  end. 

The  accepted  methods  of  defense  against 
poisonous  gases  are  the  gas  mask  or  helmet 
and  the  respirator.  Those  are  of  various  kinds, 
but  may  be  divided  into  two  types  —  the  P.  H. 
bdmet  and  the  Box  respirator.  The  P.  H. 
helmet  consists  of  a  double  Haunelette  bag  with 
two  eyepieces  and  a  mouthpiece  through  which 
the  breath  can  be  exhaled,  but  which  colbpses 
if  it  is  attempted  to  inhale  ihrou^  it.  The 
flanuelette  is  imprefpiated  with  solutions  of 
canlKilic  add  and  ^enol,  caustic  soda,  hexamine 
and  glycerine.  The  carbolic  add  and  phenol 
constitute  the  nentr^zing  tigent  for  the 
chk>rine  gas.  The  cantlic  aoda  is  a  protection 
against  prussic  add  and  hexamine  takes  out  the 
iJiosgene.  Signal  stations,  command  posts, 
dressing  stations  and  dugouts  for  troops  in 
the  support  Une  when  in  the  lone  of  gas  at^ 
tacks  are  generally  provided  with  blanket  cur- 
tains impregnated  with  these  chemicals.  The 
box  respirator  coniists  of  a  small  catrvas  haver- 
aack  (called  a  satchel),  of  two  conmartmcnts, 
one  of  which  contains  the  tnctat  filter  witk  its 
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diarRc  of  cfaemicals;  the  other  Cihe  mask), 
called  the  facepiece,  is  made  of  rubberized  ma- 
terial with  mica  eyepieces,  a  nose  clip,  a  rubber 
mouthpiece  shaped  to  te  gripped  in  the  teeth 
and  terminating  on  the  ontside  in  a  fiat  rubber 
vaive  similar  to  that  on  the  P.  H.  helmet.  The 
mask  fits  the  face  closely  and  is  held  in  place 
by  broad  elastic  bands  passinK  around  the  head. 
The  anti'gas  horse  respirator  consists  of  a 
flannelette  bag  with  a  canvas  mouthpiece  which 
Koes  into  the  horses  mouth  and  saves  the 
flannelette  from  hdng  bitten  throuf^h.  The 
bag  is  provided  with  an  elastic  band  which 


side  the  baR  and  attached  to  the 

piece  there  is  a  canvas  frame  which  is  stitched 
on  to  the  bag  in  such  a  way  as  to  prevent  the 
material  bein^  drawn  into  the  nostrils  when  the 
respirator  is  in  use,  The  whole  is  folded  and 
carried  in  a  canvas  case  provided  with  a  flap. 
Horses  can  stand  a  hiRhcr  concentration  of 
Kas  than  human  beings  without  serious  damage 
and  hence  it  .is  not  necessary  to  protect  them 
afCainst  cloud  gas  attacks  when  they  are  a  i;reat 
distance  behind  the  trenches.  Nor  is  it  neces- 
sary to  protect  iheir  eyes.  The  resoirator  is 
primarily  intended  for  use  on  transport  ani- 
tnals  when  they  are  sent  to  the  trendies  with 
supplies,  ammunition,  etc.  When  not  required 
for  immediate  use  the  respirator  can  be  con- 
veniently carried  on  the  supportine  strap  of 
the  breast  harness,  or  if  9  zinc  wither  pad  is 
worn,  still  more  conveniently  inside  this  jad. 
However  carried,  the  case  is. steadied  bv  beint; 
strapped  on  either  side  to  the  metal  rintf  on  the 
supporting  strap,  and  its  flap  should  be  passed 
under  this  Strap,  betvcen  it  and  the  numnah 
wither  pad,  ana  btittnned  as  in  the  aierl  posi- 
tion. Poisonous  K^ses  have  been  used  in  war- 
fare with  the  intention  of  forcing  men  out  of 
action,  hampering  artillery,  preventing  supports 
from  advancing,  and  inspiring  terror,  so  that  an 
advance  may  be  made  with  a  slight  opposition 
and  some  military  advantage  secured.  Apart 
from  a  qtiestion  of  an  advance,  poisonous  eases 
have  been  used  merely  as  a  means  of  causinj; 
casuahies  on  the  opposing  side  and  of  inspiring 
general  terror. 

Rest  is  the  most  important  point  of  all  in 
the  general  treatment  of  gas  casualties.  Men, 
and  especially  officers,  should  be  warned  be- 
forehand that  if  lightly  gassed  they  must  re- 
frain from  moving  about  or  calling  out  orders. 
Physical  strain  after  gassing  maj-  involve  the 
loss  of  a  life  that  mi^l  otherwise  have  been 
restored  in  a  brief  time.  The  prindple  of  at- 
taining complete  rest  as  soon  as  possible  under- 
lies the  detailed  advice  for  dealinfc  with  gas 
casualties,  andl  is  the  reason  for  their  detention 
at  the  casualty  clearing  stations.  Arrangements 
should  >be  planned  beforehand  at  each  casualty 
dearing  station  so  that  even  a  large  nunAjer  of 
gas  casualties  can  be  handled  with  discipline 
and  control.  Next  in  importance  to  rest  comes 
the  nse  of  oxygen,  protection  from  cold,  special 
stimulants  or  drugs,  venesection  and  methods 
for  removing  serous  exudate  from  the  limgs. 
Oxygen,  if  slightly  administered,  will  generally 
lessen  cyanosis,  but  the  lung  surface  available 
for  absorption  is  so  small  that  the  oxygen  must 
be   given   in   hi^   concentration.      Venesection 


lapsed  cases  with  poor  pulses,  and  it  should  not 
be  postponed  until  the  patient  passes  into  the 
dangerous  state.  Gas  casualties,  who  show 
neurasthenic  or  cardio-vascular  weakness  after 
several  weeks'  treatment  at  the  depot  should  be 
transferred  to  home  hos^als. 

Edwaxd  S.  Fakbow, 
Consulting  Military  and  Ctvii  Engineer. 

POISON  tVY,  or  POISON  OAK,  the 
Rhus  Toxicodendron,  of  the  natual  order 
Anacardiacea,  a  climbing  plant  with  [rinnately 
compound  leaves.  Its  autumn  coloring  is  very 
attractive,  but  its  touch  afFccts  certain  constitu- 
tions disastrously;  even  in  a  dry  state  it  con-" 
tains  an  oil,  which  soon  after  touching  the 
skin,  creates  redness  and  violent  itching,  fol- 
lowed by  fever  and  a  vesicular  eruption.  The 
poison  is  most  virulent  when  the  ^ants  are 
blooming.  Immediate  washing  after  contact 
with  the  plant  will  sometimes  prevent  the 
trouble  and  very  hot  soapsuds,  or  a  solution 
of  sugar  of  lead  will  alleviate  the  suffering. 
See  Plants,  Poisonous. 

POISON-NUT,  a  name  for  Strychnos 
nux  vomica.    See  Nux  Vomica. 

POISON  OF  SERPENTS.  See  Sek- 
pent;  Rattlesnake,  etc. 

POISON  SPRINGS  (AriE.),  BoKaganent 
at.  On  17  April  1864  a  train  of  19S  wagons 
left  Camden.  Ark,  and  went  westward  18  miles 
on  the  Washington  road  to  collect  forage  and 
other  siqiplies.  It  was  guarded  by  19S  cavalry, 
500  infantry  and  two  ^ns,  under  command  ot 
Colonel  James  M.  Williams.  1st  Kansas  Col- 
ored Volunteers.  Next  morning  Williams  was 
reinforced  by  cavalry,  infantry  and  two  guns, 
raising  his  force  to  285  cavalry,  875  infantry  and 
four  guns.  A  greater  part  of  the  wagons  had 
been  loaded  on  the  17th,  and  an  the  morning  of 
the  18th  Williams  started  on  his  return  to  Cam- 
den, gathering  forage  on  the  way,  and  when 
about  12  miles  from  that  place  was  intercepted 
by  Marmaduke's  cavalry.  General  Maxey  soon 
joined  Marmaduke,  the  united  commands  of 
about  3,200  men  and  four  guns  attacked  Wil- 
liams, and,  in  a  four  hours'  fight,  routed  him, 
capturing  about  100  prisoners,  his  four  guns 
and  the  entire  wagon-train.  The  Union  loss 
was  92  killed,  97  wounded  and  106  missing.  In- 
complete Confederate  returns  make  their  loss 
17  killed,  88  wounded  and  10  missing;  their 
entire  loss  was  about  155.  Consult  'Official 
Records'  (Vol.  XXXIV). 

POISONS  AND  POISONING.  Sec 
Toxicology. 

POISSON,  pwa-sofi,  Simten  Denis,  French 
mathematician :  b.  Pithiviers,  France,  21  June 
1781  ;  d.  Paris  25  April  1840.  He  was  educated 
in  the  Kcole  Poly  technique,  Paris,  and  occupied 
positions  as  examiner  and  professor  in  that  in- 
stitution for  nearly  40  years.  He  was  a  member 
of  the  Bureau  des  Longitudes,  professor  of  me- 
chanics on  the  Faculty  of  Sciences  at  Paris, 
was  appointed  a  member  of  the  cotmdl  of  the 
university  in  1320,  and  in  1837  made  a  peer  by 
Louis  Philippe.  He  wote  over  300  scientific 
papers  and  other  works  of  great  value, 
covering  mathematics,  physics,  and  astronomy, 
the  most  famous  of  his  works  being  'Traill 
de  Micanique'  (1811).  Amoiu;  other  works 
are:  'Thterie  Uath^natique  de  la  Cbaleur* 
(1835);    <Recberdies    aur    U    PiobalHUti    des 
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Jugements  en  Matiire  Criminelle  et  en  lilatiire 
Civile'    (1837). 

POISSON'S  RATIO.    See  Elasticity. 

POISSY,  pwB-se,  France,  a  town  in  the  de- 
partment of  Seine-et-Oise,  on  the  left  bank  of 
the  Seine,  H  mites  southwest  of  VersaUles.  The 
weekly  cattle  market,  chiefly  for  the  supply  of 
Ae  capital,  is  said  to  be  the  large&t  in  France. 
The  town  possesses  considerable  historical  in- 
terest from  the  famous  conferences  of  Poissy  in 
1561.  in  which  the  differences  between  Roman 
CaihoUcism  and  Protestantism  were  discussed 
at  great  length,  but  with  no  decisive  result. 
Among  the  attendants  were  Charles  X  and 
Catherine  de'  Medici;  the  principal  debaters 
were  Theodore  Beza  and  the  papal  legate  Ippo- 
Ulo  d'Este.  It  is  also  noted  for  its  attractive 
church  dating  from  the  I2lli  century.  Pop; 
prior  to  the  world  war  about  6,000. 

P0ITI3RS,  pwa-t£-a  (formerly  spelled 
PoicTiEKs),  Fmnce,  the  former  capital  of  the 
province  of  Foitou,  at  present  of  the  depart- 
ment of  Vienne,  61  miles  southwest  of  Tours, 
It  stands  mainly  on  an  eminence  at  the  junction 
of  the  Qain  with  the  BoLvre,  and  retains  its 
old  walls  and  towers.  The  nrindpal  edifice  is 
the  cathedral,  founded  by  Henry  IT  of  Eng- 
land about  1162  and  built  in  a  style  crfiibiting 
the  transition  from  Romanes(iue  to  the  (jotfaic 
Odier  ecclesiastical  buildings  include  the  ancient 
church  of  Saint  John,  orifjinaUy  a  baptisteiv; 
and  the  church  of  Saint  Kadegunda,  the 
patroness  of  the  town,  mth  a  cm>t  containing 
her  tomb.  TTie  modem  town-halt,  the  law- 
courts,  occupying  the  palace  of  ie  former 
counts  of  Poitou,  the  museum,  the  lihrarv  and 
university  building,  ^so  deserve  notice.  There 
are  some  interesting  Roman  and  early  Gallic 
remains.  The  manufactures  are  not  of  much 
importance.  Poitiers  is  historically^  celebrated 
for  the  battles  fou^t  in  its  vicinity  between 
Poitiers  and  Tours,  when  Charles  Martel  de- 
feated the  Saracen  army  18  Oct.  73Z  and 
when  the  French  under  their  king  John  II 
were  defeated  by  the  En^^ish  under  Edward 
the  Black  Prince  19  Sept.  1356.  It  is  one  of 
the  oldest  towns  in  France  and  occupies  the  site 
of  Lemonuen,  the  chief  town  of  the  Fictones, 
mentioned  by  Julius  Cxsar  ("Bell.  (Jail'  iii, 
11;  vii,  75;  viii,  26).  Its  neightMrhood  has 
been  the  field  of  three  of  the  greatest  and 
most  decisive  battles  ever  fought  in  France 
prior  to  the  world  war,  the  first  resulting  in 
the  defeat  of  the  Visigoths  under  Alaric  a.O. 
507  by  Cloirs  and  his  Franks.  Pop  (1911) 
41.242. 

POITOU,  pwa-foo,  or  POICTOU,  Franc* 
a  former  western  province  now  comprised  in 
the  departments  of^  Vienne,  Deux-Sivrcs,  and 
Vendue.  This  district  was  anciently  inhabited 
by  the  Gallic  Pictavi,  from  whose  name  that  of 
Poitou  is  derived.  Henry  II  of  England  ac- 
quired possession  of  Poitou  by  his  marriage 
with  Eleanor,  heiress  of  the  last  Duke  of  Aoui- 
taine.  Philip  Augustus  conquered  it  in  1a>4. 
It  was  ceded  to  ihe  English  by  the  Peace  of 


AquiUnia.    See  Franch;  History 

POKANOKST,  the  name  of  a  tribe  of 
North  American  Indians.    See  WAUPAHoAa 


POKER,    or    DRAWJOKKIt    a    card 

ne  said  to  have  originated  in  the  United 
ites,  and  of  which  there  are  several  varieties, 
being  draw-poker,    played 


players.  The  game  begins  t>y  the  dealer  staldns 
a  sum  agreed  on.  called  the  ante,  after  whiu 
he  deals  five  caros  to  each  person.  Each  then 
successively  looks  at  his  cards,  t>e£inning  on  the 
left  of  die  dealer,  and  according  to  their  value 
be  may  cither  throw  up  his  hand  or  play,  in  the 
latter  case  putting  double  the  ante  into  the  pooL 
The  dealer  who  looks  at  his  hand  last  taay  in 
like  manner  either  'go  out  of  the  game,"  or 
■make  good*  his  ante  by  adding  enougji  to 
double  It.  The  dealer  then  asks  those  who  are 
to  play  if  they  wish  to  "fill  their  hands.»  that 
is,  receive  one  or  more  cards  from  the  pack  in 
exchange  for  others  discarded,  or  if  they  will 
play  their  original  hand.  When  this  is  arranged 
the  players,  beginning  with  the  one  on  the  left 
of  the  dealer,  teve  the  "say'  as  to  whether  they 
win  now  go  out  of  the  game  and  lose  thdr 
stakes  or  'raise,*  that  is,  add  a  sum  to  that 
already  staked.  When  any  one  agrees  to  raise, 
the  next  in  succession  must  declare  whether  he 
Is  to  go  out  of  the  game ;  *see  the  raise,*  that 
is,  add  an  amount  equal  to  that  just  added  by 
the  previous  player;  or  "go  better,*  that  is,  add 
more  than  an  equivalent.  This  goes  on  till 
either  all  are  out  but  one,  who  accordingly 
takes  the  stakes,  or  several  are  left  in  who  all 
■hare  seen  the  raise*  Imt  not  "gone  better,* 
In  dils  latter  case  the  hands  have  to  4}e  shown, 
and  the  holder  of  the  best  hand  takes  the  pool. 
The  most  valuable  hand  is  when  a  player  has 
a  sequence  of  five  cards  of  the  same  suit, 
called  a  *str9igfat  flash*,  the  absolutely  best  hand 
being  the  sequence  of  ace,  king,  q^ueen,  knave, 
ten.  The  hands  next  after  a  straight  flush  in 
descending  value  are:  *fonrs,*  or  four  cards  of 
the  same  rank  and  another  card ;  a  'full,*  or 
three  cards  of  the  same  runk  with  other  two 
forming  a  pair;  a  'flush,*  that  is,  five  cards  of 
the  same  suit  not  in  sequence ;  a  'straight,*  or 
sequence  of  five  cards  of  more  than  one  suit: 
■triplets,*  three  cards  of  the  same  rank  and 
other  two  not  forming  a  pair ;  two  pairs ;  one 
pair,  with  other  three  carets  of  diflerent  ranks; 
lastly,  the  highest  card.  The  cards  rank  in 
value  as  at  whist«  except  that  the  ace  may  be 


lyAllemagne,  'Les  cartes  4  jo«er>  (Paris 
(1906) ;  and  Jessel,  <Bibliography  of  Works  in 
English  on  Playing  Cards  and  Gambling' 
(London  1905). 

POKEWEBD,  POKBBERRY,  POKE* 
ROOT,  or  POCAN,  a  strong- smelling  peren- 
nial herb  {Phytolacca  americana  of  the  family 
Phytohecacea.  It  is  a  native  of  the 
United  States  from  Maine  to  Florida  and 
westward  to  Minnesota  and  Texas.  It  is 
3  to  12  feet  high,  bears  smooth,  entire 
leaves,  and  long  racimes  of  small  flowers  fol- 
lowed by  dark  purple  berries  which  ripen  in 
late  summer  and  autumn.  The  young  shoots 
and  the  seedlings  are  often  eaten;  the  former 
like  asparagus,  the  latter  like  spinadi ;  the 
berries  are  a  favorite  food  of  birds,  especially 
robins,  whose  flesh  is  often  tinted  by  the  de^ 
crimson  juice,  which  is  used  for  coloring 
adulterating  wines. 
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rived  from  tke  Inffian  focm,  a  dyeo^UinK 
plant;  for  example,  blood-root  Other  popular 
names  are  garget,  pigeonberry,  inkbercy  and 
Bcokc.  The  dned  roots  and  a  fluid  extract 
have  been  used  in  medicine  for  reducins 
corpulency,  but  they  seem  to  be  losing  in  favor. 
In  Europe  the  plant  has  become  naturalized 
and  there,  as  at  hom^  is  sometimes  a  trouble- 
tome  weed.  Two  Asiatic  species,  P.  tsevienia 
and  P.  aeinota,  as  well  as  the  above  species 
are  occaaionally  cultivated  for  their  young 
■hoots  and  f  oU^e. 


south  of  Trieste  It  is  a  fortified  town  of  the 
first  rank  and  formerly  the  chief  station  of  the 
Austro-Hungarian  navy.  It  was  once  a  place  of 
importance;  but  it  bad  sunk  to  the  level  of  a 
mere  fishing  village  when  the  Austrian  govern- 
ment (1S55)  selected  it  as  their  chief  naval 
station  and  by  the  construction  of  dockyards, 
an  arsenal,  barracks  and  other  government 
establishments  infused  new  life  into  it.  The 
a  the  harbor  is  narrow,  but  the 


is  deqi,  and  with  it  expands  into  a  basin,  land- 
locked and  safe,  and  l^rge  enough  to  accom- 
modate the  largest  fleet    Forts  and  batteries  o 


bills  farming  the  background  protect  the  bar' 
bor.    Among  the  ancient  remains  are  the  ruins 

Sif  an  amphitheatre,  estimated  to  have  been 
arge  enough  to  accommodate  18<000  fiersons; 
there  are  also  two  t«mples,  one  of  which  is  in 
jP>od  preservation.  Pola  was  most  flourishing 
m  the  reign  of  Severus,  when  it  is  said  to  have 
had  a  population  of  30,000,  and  was  a  station 
of  the  Roman  fleet.  A  triumphal  arch,  erected 
by  Salvia  Postbimia  in  hoiior  of  her  husband 
Sergius  Leiudus,  is  in  a  good  condition,  and 
under  the  name  of  Porta  Aurea  is  uaed  as  a 
pite  of  the  town.  The  pnndpal  modem  edifice 
IS  the  cathedral,  which  dates  from  the  9th  cen- 
tury. The  population,  which  has  more  than 
doubled  since  1860,  was  70,145  in  I9ia 

POLACCA,  or  POLACRS,  a  small  sail- 
ing vessel  ctjmmon  in  the  Mediterranean.  The 
masts  are  usually  three  in  number,  and  consist 
of  only  one  spar,  so  that  they  have  neither  tops 
nor  cross-trees.  They  are  usually  rigged  with 
square  sails. 


POLAND.  pd'Iand,  JohB  ScroBn,  Amer- 
:an  military  officer ;  b.  Princeton,  Ind.,  14 
1836;  d.  A^ille,  N.  C,  8  Aug.  1898.    He 


Oct 


graduated  from  West  Pomt  in  1861,  served  in 
the  Army  of  the  Potomac  imtil  1863,  partict' 
pated  in  the  battles  of  Antietam,  Fredridcaburg 
and  CbancellorovUle,  aad  irom  1863  to  1865  was 
commissary  of  musters  for  the  Department  of 
Washington,  He  was  brevet  led  lieutenant- 
colonel  for  gallantry  at  Chancellorsville  and 
was  assistant  professor  at  West  Point  1865-69. 
He  Aen  engaged  in  frontier  duty  and  in  1881-86 
was  chief  of  the  department  oi  law  at  the 
United  States  Infantry  and  Calvary  School  at 
Fort  Leavenworth,  Kan.  In  1898  he  was  com- 
nussioned  brigadier-general  of  volunteers  aad 
died  while  in  command  of  the  2d  Division  of 
tbe  First  Army  Corps  at  Chiclounauga.  He 
imote:  'Digest  of  the  Military  Laws  of  the 
United  Suies  from  1861-1868>  (1868);  'Saint 
Petersburg  International  Commission'    (1686), 


POLAND,  a  repidilic  of  conaiderable  liie 
in  eastern  Europe,  bounded  on  the  west  l^  the 
Oder  and  Warthe  rivers,  in  the  east  by  the. 
Dnieper  river,  on  the  south  by  the  Carpathian 
range  and  the  Dniester  River,  and 


frontiers  of  new  Poland,  and  hence 
its  precise  size  are  still  in  doubt,  but  approxi- 
mately the  country  will  contain  some  250,000 
Suare  miles,  with  a  population  of,  roundly, 
,000,000.  The  chief  navigable  river  of  this 
newly  created  Poland  is^  as  was  that  of  old 
Poluid,  the  Vistula,  and  its  main  outlet  on  the 
lea  is  the  splendid  harbor  of  Danzig,  on  the 
Baltic.  Ethnological ly  considered  the  ;x>pula- 
tian  of  Poland  Is  made  up  of  six  chief  ele- 
ments, these  being  Poles  pn^er,  Ruthenians, 
Lithuanians,  Wlute  Russians,  Jews  and  Ger- 
mans. The  Poles  are  a  branch  of  the  andent 
Lekhs  who  dwelt  on  the  borders  of  the  Vistula 
as  early  as  the  6th  century,  having  settled  there 
during  that  long  Slavic  migration  when  Slavs 
of  every  kind  spread  as  far  south  as  the  Balk- 
ans and  north  as  far  as  the  Urals.  There  are 
indications  that  the  forebears  of  the  Poles, 
forming  part  of  this  great  movement,  were 
driven  out  by  the  Romans  during  the  Jd  and 
4lh  centuries  from  their  abodes  along  the 
Danube  in  Pannonia  (now  Hungary).  Ethnically 
the  Poles  belong  to.  the  western  Slav  group, 
but  they  have  undergone  a  thorough  mingling 
and  mixing  process,  both  in  historic  and  pre- 
historic times,  and  bear  unmistakable  marks  of 
their  multiform  descent.  They  are  slightly 
below  the  medium  height,  mostly  blond,  and 
of  lengthened  skull,  with  fair  skin.  In  actual 
numbers  the  Polish  race  is  not  easy  to  com- 
pute, but  the  nearest  available  approach  to 
accuracy  puts  their  number  at  about  15,000,000, 
viz, :  In  former  Russian  territory  (census  of 
1912.  being  the  most  recent  extant)  5332,000  in 
"Russian  PoUnd,»  and  1,594,000  in  the  nine 
western  provinces  (or  'governments")  of  Rus- 
sia, together,  7,426,000;  in  Austria-Hungaiy, 
more  specifically  in  Galicia,  3,171,400;  and  m 
Germany,  3,305.749— a  total  of  13,903,149;  to 
which  1,707.640  must  be  added  in  the  United 
Stales,  and  other  countries.  The  Ruthenians 
(Rufisniaks,  Ukrainians)  form  a  branch  of  the 
*Litde  Russians,*  the  purest  Slavic  type  in 
existence,  much  less  affected  by  Mongolian  ad- 
mixture than  the  Russians  proper.  This  branch 
of  the  great  Ukrainian  groups  of  Slavs  whicb 
has  been  under  Pohsh  dominadon  for  many 
centuries  numbers  about  4,500,000  all  told, 
nearly  altogether  settled  in  Eastern  Galicia. 
They  are  of  medium  height,  rather  slender, 
swarthy,  with  dark  hair  and  brown  eyes.  Their 
tongue  IS  simpler  in  construction  and  more  eu- 
phonious than  Russian  proper.  The  bulk  of 
them  belonff  to  the  Uniate  Greek  Catholic  faith. 
acknowledpng,  within  certain  limits,  Papal  au- 
thority. The  alphabet  in  use  with  them,  how- 
ever, IS  the  Cynllian,  as  with  the  Russians,  and 
their  priests  must  be  married  men.  The  Poles 
themselves  are,  quite  overwhelmingly,  devout 
Roman  Catholics.  Owing  to  their  essentially 
pacific  character  and  to  the  state  of  poverty 
and  subjection  in  which  they  have  been  held 
ly  their  Polish  overlords,  culturally  the  Ru- 
thenians are  decidedly  inferior  to  the  Poles. 
The  Lithuanians,  who  number  Mme  2,00(^000 
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on  formerly  RassEan  soli  and  about  100,000  in 
a  certain  part  of  East  Pnissia,  are  a  branch  o£ 
the  Lett o- Lithuanian  group,  standing  ethnically 
about  aiidwaj'  between  the  White  Russians  and 
the  Bahic  races.  They  dwelt  mainly  in  the 
former  Russian  provinces  of  Kovno,  Grodno, 
Vilna  and  Suwalki.  Their  idiom  approximates 
old  Sanskrit  more  closely  than  does  any  other 
Earopean  ton^e,  as  in  skM,  I  turn;  dvltmi, 
I  hate;  tomIiA,  hand,  etc.,  and  there  is  absolutely 
BO  similarity  with  Polish.  Bodity  the  Lithuan- 
ians  are  well-made,  bland,  of  blue  eyes,  oval 
face,  fair  sldn,  and  of  medium  hei^t.  The 
Letts  are  their  closest  of  kin.  Intellectually 
diey  are  of  fair  atnlity.  Their  folklore  and 
fairy  f^es  are  derived  from  visl  antiquity  and 
are  quite  distinct.  The  White  Russians  are  the 
descendants  of  the  ancient  Slav  tribes,  the  Dre- 

fovftchl  and  Krivitchi,  and  for  centuries  they 
ormed  a  iiart  of  Lithuania,  where,  in  fact. 
White  Russian  speech  was  used  as  the  ofliciat 
longmee  for  a  long  space.  Strictly  speaking, 
V^ite  Russian  is  not  a  dialect  of  Russian 
proper  but  rather  a  form  of  Slavic  independ- 
ently developed,  though  most  closely  related  to 
Great  Russian.  Those  territories  of  White 
Russia  now  devolving  to  Poland  number  about 
1,00(^000  of  White  Russians  among  the  popu- 
lation as  a  wfaole.  The  Jewish  strain  among 
the  population  of  Poland  fs  estimated  at  an- 
other 2,000,000,  or  slightly  more  or  less,  and 
belongs  to  the  Eastern  division  of  the  Hebrew 
race.  A  lai^e  j>roportion  of  them  are  derived 
from  those  Jewish  fugitives  from  Germany  dur- 
ing the  early  Middle  Ages  who  fled  from  reli- 
gious persecution  and  took  the  German  idiom 
of  those  days  with  them  to  their  new  home  on 
Polish  soil,  whence  the  Yiddish  of  to-day.  In 
all  the  German  eletncnt  forming  part  of  the 
recreated  Poland  of  to-day  numbers  between 
three  and  four  millions,  but  not  all  of  it  is 
purely  German  in  race,  some  intermingling 
of  Poles  and  Germans  having  gone  on  in  the 
districts  in  question,  especially  since  Polish 
territory  had  been  appropriated  by  Pmssia. 

History.—  The  early  history  of  the  Polish 
people  is  shrouded  in  darkness,  there  being,  as 
m  the  case  of  all  o^er  Slavic  races,  no  reliable 
records  extant  Certain  slight  indications  point 
to  a  residence  of  shorter  or  longer  duration  of 
the  Polish  tribes  (being  grouped  then  under 
the  names  of  Polatn,  ifasovii,  etc,  by  Roman 
chroniclers)  somewhere  along  the  banks  of  the 
Danube.  Mythical  chiefs,  however,  in  the  new 
homes  of  the  Poles  on  the  Vistula  were  Lekh 
and  Popiel,  and  after  the  death  of  the  last 
Poptel,  a  prehistoric  hero  named  Piast  sdzed 
Ae  crown,  and  with  the  fourth  of  his  suc- 
cessors, Miecislav  I  (962-992)  begins  the  ac- 
credited history  of  Poland.  He  succeeded  in 
miifying  the  scattered  or  isolated  tribes  be- 
tween the  Vistula  and  Oder  rivers  into  one 
states  and  in  966  he  was  converted  to  Chris- 
tianity and  fotinded  the  first  bishopric  at  Posen. 
His  son  Boleslav  I  conquered  Pomerania  and 
Danzig,  and  for  a  time  also  Bohemia.  By 
founding  the  atchlnshopric  of  Gnesen  he  estat>- 
lished  the  independence  of  the  Polish  Church 
from  Germany.  But  during  the  reign  of  his 
son,  Miecislav  II,  the  young  state  fell  to  pieces 
by  internal  discord.  Under  Casimir  I  (d.  1058) 
the  nolriUty  rebelled,  and  a  bitter  and  costly 
war    was    waged    on    Brellstav    of    Bohemia. 


However,  the  German  emperor,  Conrad  II,  ad- 
justed matters  peaceaUy.  Boleslav  II  was 
driven  out  of  the  country,  because  of  his  in- 
tolerable cruelty,  and  his  son  and  successor  was 
poisoned.  The  latter  was  succeeded  Inr  Ladis> 
ks  1  (d.  UOZ),  a  brother-in-law  of  Emperor 
Henry  IV  of  Germany,  whose  reign  was  pros- 
perous. But  after  tiie  death  of  Boleslav  III 
(1139),  his  son,  Poland  was  divided  op  among 
his  four  sons.  In  1177  Miecislav  III  once  more 
consolidated  Poland,  bnt  he  was  deprived  of  the 
throne  by  an  internal  rising,  ana  Casimir  II 
rogned  in  his  stead.  His  son,  Leszek  (1194- 
12^)  and  the  succeeding  Boleslav  V  were  weak 
rulers,  and  whole  provinces  were  estranged  by 
greedy  neighbors.  Thus,  Silesia  and  Pomerania 
were  lost.  There  were  also  constant  bloody 
risings  and  tribal  wars  among  the  pagan 
fiornstians  and  Lithuanians  in  die  northeast. 
Dire  necessity  compelled  Conrad  of  Masovia,  a 
Polidi  ruler,  to  beg  the  aid  of  the  Order  of  die 
Teutonic  Knights,  his  neighbors,  and  enforced 
by  the  latter  the  Poles,  in  the  cn-eat  and  de- 
cisive battle  on  the  Sirgune  (1233)  ugnally  de- 
feated the  savage  Borussians.  There  followed 
the  awful  period  of  Mongolian  invasion.  In 
the  great  light  at  WahlstatI,  near  Liegtiitz, 
Silena,  the  Tartars  were  victorious.  A  haigthy 
sort  of  interregnum  followed,  during  iraicn 
Silesia  was  taken  from  Poland  and  vast  ter- 
ritories  were  friiolly  devastated  by  Mongolian 
hordes  and  odier  enemies.  Finally,  Venceslas 
III  of  Bohemia  obtained  the  Polish  crown.  - 
Bnt  with  the  la  iter's  demise,  Ladisiss  II 
(1306-33),  sdon  of  the  Polish  royal  race,  initi- 
ated  the  long  era  of  Poland's  power  and 
wealth,  lasting  till  1572.  He  nalionaliied  Cra- 
cow completely  and  was  solemnly  crowned 
diere,  Cracow  remaining  from  1320  on  the  real 
capital  of  Poland.  He  also  waged  incessant 
and,  on  the  whole,  successful  war  against  the 
Teutonic  Order,  thus  strengthening  the  Polish 
national  spirit.  The  son  of  Ladislas,  Casimir 
the  Great  (1333-70)  was  forced  to  yield  tip 
scnne  Polish  soil  to  the  Teutonic  Order,  but 
in  1366  he  wrested  Halicz  and  Vladimir 
from  Russia,  and  also  united  Cuyavia  with 
Poland  proper.  Louis  of  Hungary,  as  the  near- 
est heir,  reigned  1370-82,  and  the  latter's 
daughter,  Hedviga,  was  compelled  to  marry, 
(1386),  die  Grandduke  Yagello  of  Lithuania. 
Thus,  the  Yagello  dynasty,  the  greatest  in  Polidi 
history,  attained  to  power,  and  automatically  the 
union  of  Poland  and  Lithuania  was  effected. 
Poland  thus  became  by  far  the  most  powerful 
stale  in  eastern  Europe.  During  this  time  It 
comprised  the  kingdom  of  Poland  proper,  made 
up  of  Cracovia  and  Silesia,  Cuyavia  aitd 
Masovia,  and  Lithuania,  On  IS  July  1410;  tfae 
great  battle  of  Tanncnberg  was  fottgfat.  In 
which  the  Teutonic  Knights  were  worsted  vrith 
great  slaughter,  and  in  the  Peace  of  Thorn, 
16  Feb.  1411,  die  Order  had  to  cede  Samogitia 
to  Poland.  In  1413  the  complete  incorporation 
of  Lithuania  was  decreed,  and  this  led  to  the 
recognition  of  the  equality  of  the  nobility  of 
both  countries,  and  in  1433  "Red"  Russia  and 
Podolia  were  added  to  Poland.  Yagello  died  in 
1434  and  was  followed  1^  his  ion  Ladislas  III 
who,  in  1440,  acquired  by  inheritance  the 
crown  of  Hungary  as  well,  but  who  lost  his  life 
in  fighting  the  "furks  at  Varna,  in  November, 
1444.     An  interregnum  of  three  years  ended 
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with  the  ascension  of  Casiinir  IV  to  the  throne. 
An  almost  untntennittent  war  of  13  years'  du' 
ration  with  the  Teutonic  Knights  was  success- 
fully ended  for  Poland  in  1466  by  a  second 
Peace  of  Thorn,  the  order  being  compelled  to 
yield  up  West  Prussia  and  Ermtand,  retainiiK 
East  Prussia  as  a  Polish  fief.  Casimir  IV  (a. 
1492)  was  succeeded  in  ra[Md  rotation  by  bis 
three  sons,  John  I  Albert,  (1492-1501),  Alex- 
ander (1501-06)  and  Sigismond  I  (1506-48), 
the  Jailer's  reign  being  a  glorious  and  en- 
lightened  one.  Albert  of  Brandenburg,  the 
Grandmaster  of  the  Teutoiuc  Kn^ts,  in  1525, 
was  allowed  sovereign  rights  over  the  territory 
of  the  BoruEsians.  but  only  as  a  Polish  vassaL 
Sigismond's  son,  Sigismond  II  Augusta,  (154S- 
72)  afler  great  pains  finally  achieved  the  con- 
solidalion  of  Poland  by  an  instrument  termed 
the  Union  of  Lublin,  in  1569.  During  his  reign 
Poland  reached  its  greatest  territonal  expan- 
sion of  about  380,000  square  miles,  with  a  popu- 
lation of  some  15,000,000.  All  the  gradually 
acquired  lands,  namely,  Lithuania,  Borussia  (or 
Prussia),  Volhynii,  Podolia  and  Ukrainja,  were 
welded  with  the  older  dominion  into  one  polit- 
ical and  economic  entity.  From  1572  until  the 
partition,  in  1795,  Poland  was  an  electoral  com- 
monwealth, and  this  method  of  choosing  rulers, 
with  its  inevitable  drawbacks,  coupled  with  the 
lack  of  a  middle  class  and  the  Sfffdom  of  the 
peasantry,  gradually  reduced  the  efficiency  and 
the  power  of  the  whole  state,  finally  ending  in 
.  complete  anarchy.  With  Sigismond  II  Augustus 
the  male  line  of  the  Y^ello  dynasty  became 
extinct,  and  thus  the  way  was  openeo  for  in- 
ternal and  foreign  intrigue.  Tne  first  king 
under  the  new  dispensalion  was  Henry  of 
Valois,  brother  of  Charles  IX  of  France,  but 
Henry  fled  the  country,  after  a  three  months' 
reign,  lo  succeed  his  brother  in  France.  Two 
years  later,  in  1575,  the  Polish  parliament  chose 
Stephen  Bathory,  the  Hungarian.  In  1586  the 
Swedish  prince  Sigismond  was  elected  king,  and 
be  endeavored  to  unite  Sweden  with  Poland. 
But  Sweden  soon  tore  loose  from  Poland.  This 
led  to  a  train  of  hostiliiies  which  were  only 
permaoendy  adjusted  in  the  Peace  of  Oliva, 
1660.  Prior  to  this  Poland  lost  Livonia,  in  1657, 
and  also  the  suzerainty  over  Prussia.  John 
Sobiesky  (1674-96),  who  rescued  Vienna  litxa 
the  grip  of  an  enormous  Turkish  army,  was  the 
last  Polish  ruler  of  abilit]^  and  after  his  demise 
the  throne  practically  fell  in  every  instajice  to 
the  highest  bidder,  every  one  of  the  big  Powers 
purchasing  constantly  a  fraction  of  the  Polish 
nobility  to  do  yeoman  service  in  Polish  state 
affairs.  When  the  Elector  of  Saxony,  Augus- 
tus II,  (surnamed  The  Strong)  maintained  his 
candidacy  to  the  Polish  throne  against  that  of 
the  Frenchman,  Prince  Conti,  and  \riien  he  be- 
came the  ally  of  Peter  the  Great  af  Russia, 
Poland  was  hurled  into  the  so-called  Northern 
War.  When  Charles  Xll  of  Sweden  was  vic- 
torious for  a  time,  in  1704,  the  Diet  of  Poland 
declared  that  Augustus  had  iorfeited  the  crown 
and  elected  Stanislas  Leszczynski  in  his  stead. 
But  in  1709  the  latter  had  to  renounce  his  rights, . 
and  after  the  dsth  of  Au^stus  II,  in  1733, 
Stanislas  atlenytted  anew,  with  French  aid,  to 
recover  the  crown.  However,  Russia  and 
Austria  intervened,  and  Augustus  III  (son  of 
the  second)  became  king,  1733-63.  Later  at 
the  instance  of  Catherine  11  of  Russia,  C^ount 


Stanislas  Poniatovsld  was  chosen  ktng.  When 
Russia,  in  1765,  championed  the  cause  of  the 
Dissidents,  the  Confeaeration  of  Bar  was  or- 
ganized by  a  faction  of  nobles  in  Poland,  and 
this  led  to  internal  war  and  great  disortler. 
This  had  to  serve  as  pretext  for  the  jcunt  intei> 
vention  of  Russia,  Austria  and  Prussia,  culmi- 
nating in  the  first  partition  of  Poland,  5  Aug. 
1772.  By  this  act  of  violence,  sanctioned  thou(^ 
it  waa  in  a  measure  a  month  later  by  the  im- 

Ktent  members  of  the  Polish  Diet,  Poland 
it  all  told  a  full  one-third  of  its  remaining 
territory,  the  major  portion  going  to  Rus- 
sia. Poissia  obtaining  the  province  of  West 
Prussia,  and  Austria  most  of  Galicia.  After 
this  first  partition  a  party  of  patriots  was 
organized  in  Poland  having  the  redemp- 
tion of  their  country  in  view.  But  Rus- 
sia, by  a  cimning  system  of  bribeiy  tised 
among  the  nobility,  neutralized  these  efforts, 
securing  a  body  of  partisans  strong  enough  to 
issue,  at  Targovicza  a  decree  declanng  the  new 
reform  measures  passed  by  the  Diet,  and  more 
particularly  the  more  liberal  Constitution,  an 
infringement  of  their  riigbts  and  privileges,  on 
3  May  1791,  and  thus  bein^  null  and  vend.  This 
was  me  signal  for  new  ciwl  strife,  and  that  fact 
^;ain  induced  the  ruler  of  Prussia,  against 
previous  promises,  to  side  with  Russia  and  to 
consent  to  a  second  partition  of  Poland,  4  Jan. 
1793.  By  its  terms  Russia  obtained  the  full 
half  of  Uie  remaining  territory  of  Poland,  with 
3,000,000  inhabitants,  while  Prussia  claimed  for 
herself  Posen  and  other  parts,  with  more  than 
a  million  of  papulation.  Polish  patriots  rose 
under  Kosciusko  but  Russian  and  Prussian 
armies  entered  Poland  from  the  north  and 
south,  and  the  Polish  forces,  after  bravely  re- 
sisting and  with  initial  successes,  were  over- 
whelmed.- Kosdusko,  dictator  at  Warsaw,  was 


a  decisive  defeat  at  Madeiovicz,  and  was  taken 
prisoner.  Soon  after  tne  Russian  general, 
Suvaroff,  entered  Warsaw  and  all  resistance 
ceased.  The  third  and  last  partition  was  then 
in  order,  and  by  its  terms  of  24  Oct.  1795, 
Russia,  Austria  and  Prussia  divided  the  last 
of  the  spoils  amongst  them  and  Poland  as  an 
independent  political  configuration  ceased  to 
exist.  Its  last  sovereign,  Stanislas,  died  a  few 
years  later  (1798)  as  a  pensioner  of  Russia 
Napoleon  made  clever  use  of  Polish  aspira- 
tions, but  the  hopes  built  oa  him  came  to 
nought  True,  after  a  Pohsh  legion  of  volun- 
teers tmder  Dorobrovski  had  fought  valiantly 
under  his  colors,  he  did  create  a  grand  duchy 
of  Warsaw.  Tlus  was  done  after  the  Peace  of 
Tilsit,  1807,  when  he  made  the  king  of  Saxony, 
Frederick  Augustus  I,  its  sovereign.  But  this 
fragment  of  andent  Poland,  although  by  the 
Peace  of  Vienna  in  1809  it  was  added  to  from 
Galicia,  was  merely  meant  to  be  a  satellite  of 
Napoleon's  own  ambitious  schemes  and  after 
1812  the  whole  so-called  grand  duchy  of  War- 
saw went  lo  pieces.  Bv  the  Vicuna  Congress 
Russia  again  obtained  by  far  the  lion's  share 
of  Poland.  This  Russian  share  now  was  called 
the  kingdom  of  Poland  and  received  certain 
assurances,  under  international  guarantee,  and 
in  especial  a  constitution  and  administration  of 
its  own.  In  1818  the  first  Polish  Parliament 
wai  opened,  but  in  1S25  already  freedom  of 
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the  press  and  other  privilwes  were  curtailed  or 
abolished.  After  the  death  of  Alexander  I  of 
Russia  Poland  was  again  governed  like  a  sub' 
ject  province.  The  consequence  was  the  rising 
of  November  1830  under  the  inapiratioa  ot 
Mickievicz  and  Lelewel.  The  whole  of  Poland 
rose.  Under  General  Chlopicki  a  provisional 
government  was  formed,  with  Prince  Adam 
Ciarioryski  at  its  head  The  Polish  Parlia- 
ment pronounced  the  house  of  Romanoff  as 
unworthy  to  rule  Poland,  21  Jan.  1831.  A 
Russian  army  of  120,000  under  Diibitsch 
marched  upon  Warsaw.  At  Gr.okhov  a  battle 
unfavorable  to  the  Palish  cause  was  fou^t 
and  the  Polish  forces  had  to  retire  toward 
Warsaw.  Prince  RadziviU,  who  had  succeeded 
Chlopicki,  resigned  in  his  turn,  but  General 
Skriynecki  failed  to  beat  the  Russians  at 
Ostrolenka  and  the  cholera  destroyed,  besides, 
more  Poles  than  the  war.  On  6  and  7  Sep- 
tember the  Russians  took  Warsaw  by  storm 
aad  that  was  the  beginning  of  the  end.  An 
amnesty  1  Nov.  1831  contained  many  excep- 
tions. The  constitution  was  altogether  abro- 
gated and  a  systematic  process  of  Russilication 
was  inaugurated.  A  new  revolution  was  planned 
and  in  February  1846  it  broke  out,  but  was 
put  down  at  once.  Craoow  now  lost  its 
autonomous  position  and  was  incorporated  with 
Austria.  In  1848  as  part  of  the  great  liberalis- 
ing mDvement  in  Europe,  another  rising  took 
place,  but  was  drowned  in  blood.  The  movt- 
ment  for  a  restoration  of  Pobnd  continued, 
however,  in  secret.  On  IS  Oct.  1861  there  were 
new  disturbances  in  Warsaw.  Thousands  were 
incarcerated  by  the  Russians  or  deported  to 
Siberia  and  the  estates  of  many  nobles  were 
cxmfiscated.  On  8  Jan.  1862  a  brother  of  the 
Tsar,  Grand  Duke  Constantine,  became  gover- 
nor of  Poland,  with  a  great  plan  of  reforms,  and 
a  Pole,  Marquis  Wielopolski,  as  coadjutor.  But 
on  3  July  an  attempt  was  made  to  assassinate 
the  grand  duke  and  on  7  and  15  August  similar 
attempts  against  the  life  of  Wielopolski.  On 
15  Jan.  1863  the  revolution  broke  out  and  on 
22  January  all  Poles  were  called  to  arms.  But 
neither  Mieroslavski  nor  Langievicz  or  Czek- 
hovski  could  make  headway  against  the  Rus- 
sians. Wielopolski  retired  and  Genera!  Berg,  a 
Russian,  was  put  in  his  place.  The  total  failure 
of  the  revolutionary  movement  was,  however, 
brought  about  by  Russia's  stratagem  in  winning 
the  Polish  peasantry  over  to  its  side,  for 
Russia,  by  a  simple  stroke  of  the  pen,  made 
these,  instead  of  serf-like  toilers  of  the  soil, 
f refold ers  of  the  land  they  tilled,  freeing 
them  of  all  forced  labor  (robot)  and  dues  to 
their  titled  landlords.  Thus,  in  1864,  the  whole 
movement  was  dying  off.  Miliutine  and  Prince 
Tcberkaski  did  die  Russifying  in  Warsaw  and 
by  a  Russian  ukase  of  26  Dec.  1865  the  entire 
property  of  the  Catholic  Church  in  Poland  viras 
taken  over  by  the  Russian  government  and 
all  Catholic  religious  matters  were  decided  by 
the  Ministry  of  the  Interior  at  Saint  Petersburg. 
Lithuania  was  RussiAed  by  MuraviefF  and 
•Red"  Russia  likewise.  On  22  Dec.  1865  all 
persons  of  Polish  blood  in  the  nine  Russian 
western  provinces  were  forbidden  by  an  im- 
perial law  to  acquire  landed  property.  The 
University  of  Warsaw  was  entirely  Russified 
and  only  Russian  forcibly  taught  at  school. 
Nearly  every  Polish  civil  and  ;ulministrative  in- 

TOtlJ— 19 


Btitntioa  was  rooted  out  After  1SB3  General 
Gourlco  more  than  followed  the  footsteps  of  his 
two  predecessors,  Albcdynski  and  Kotzebue  in 
Stamping  out  Polish  life.  In  July  1384  another 
conspiracy  was  discovered  and  200  Poles  were 
either  executed  or  deported  to  the  Siberian 
mines.  To  prevent  the  infiltration  of  Polish 
ideas  a  ukase  of  21  Tan,  1885  interdicted  the 
purchase  of  land  by  Poles  in  the  10  western 
provinces  of  Russia.  All  intercourse  of  Poles 
with  the  Pope  was  barred.  While  all  this  was 
goin^  on  in  Russian-Poland,  in  the  Polish 
provinces  of  Priissia  things  veered  about  a  good 
deal,  there  being  no  settled  policy  pursued  by 
the  Prussian  government  toward  the  Poles. 
Generally  speaking,  under  William  I  the  Poles 
were  treated  far  more  liberally  than  was  the 
case  during  the  reign  of  the  last  kaiser,  William 
11.  In  the  main  the  weapons  used  were  eco- 
nomic and  cultural  For  sundry  periods  the 
leaching  of  Polish  was  rendered  diniculi  in  the 
Prussian  provinces,  and  this  caused  deep  dis- 
satisfaction. But  Bismarck's  pet  scheme  was 
to  creatse  a  huge  state  fund  and  to  buy  up  Polish 
.estates  and,  by  breaking  these  up  into  smaller 
holdings,  to  settle  Germans  on  these  lands  and 
thus  gradually  Germanize  the  whole  of  the 
Polish  provinoe^  more  especially  Posen.  In 
these  efforts,  though,  be  and  his  successors 
were  but  measurably  successful.  But,  on  the 
other  hand,  Polish  resistance  grew  and  Polish 
counter- measures  were  taken  which  frustrated 
the  attnnpts  at  Germanixation.  lu  a  material 
sense,  however,  the  Polish  provinces  of  Prussia 
flourished  more  and  more.  Their  economic 
wealth  increased  marvelously.  In  liquid  capital 
there  was,  as  to  them,  aij  titcrease  of  350  per 
cent  between  1846  and  1900,  and  in  immobile 
wealth  the  figures  were  similar.  As  to  the 
Austrian  portion  of  former  Poland,  i.e.  Galicia, 
the  Poles,  owing  to  Austrian  internal  political 
requirements,  were  practically  given  a  free 
hand.  No  rroression  of  any  kind  was  practised 
there.  Polish,  in  fact,  throughout  Galicia,  was 
the  official  tongue,  to  the  detriment  of  Ruthcn- 
ian,  or  Ukrainian,  although  numerically  the 
latter  were  slightly  stronger  than  the  former. 
At  the  University  of  Cracow,  the  Polish  lan- 
guage and  literature  were  fostered  and  nur- 
tured most  carefully,  and  in  the  second  univer- 
sity of  Galicia,  that  of  Lemberg,  although  situ- 
ated in  the  heart  of  the  Ruthenian  portion  of 
Galida,  Polish  likewise  dominated,  and  Ruthen- 
ian was  suppressed  as  far  as  was  feasible. 
Thus  Galida  for  a  generation  or  more  formed 
the  intellectual  rallying  point  and  centre  of 
Polish  aspirations,  mentality  and  achievements, 
and  it  was  in  no  small  part  due  to  this  that  at 
the  ver^r  outbreak  of  the  war,  in  1914,  the  Poles 
seized  instantly  upon  the  opportunity  thus 
afforded  them. 

From  1914  till  the  Present  Time.— ^All  the 
same  the  situation  for  the  Polish  race  was  by 
no  means  devoid  of  complications  throughout 
the  more  than  four  years  of  actual  fighting,  nor 
even  since  the  armistice  of  11  Nov,  1918.  Dif- 
ferent currents  of  political  thought  just  as  much 
as  different  aims  obtained  in  the  three  sections 
into  which  ancient  Poland  had  been  split  The 
largest  and  in  every  respect  most  important  por- 
tion, that  absorbed  by  Russia,  had  as  its  most 
powerful  political  leader  for  many  years  prior 
to  1914  Rom^  Dmovski,  chief  of  the  so-called 
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Russia.!]  demacratic  faction.  This  man  and  Us 
party, —  the  biggest  in  Poland  —  were  in  favor 
o£  remaining  under  Russian  suzerainty,  but 
with  far-reaching  autonomy,  and  this  mainly 
for  econoniic  reasons.  He  and  his  party  con- 
sidered the  retention  of  the  Russian  market 
for  the  young  industry  and  the  'intelligentsia* 
of  Poland  as  absolutely  essential,  and  their  goal 
was,  therefore,  the  democratization  of  Russia, 
and  a  close  economic  understandit^  between 
Russia  proper  and  the  new  Poland  £at  was  to 
arise  out  of  the  ashes  of  the  World  War.  On 
the  other  hand,  the  Poles  of  Galicia  were,  in 
their  majority,  in  favor  of  the  establishment  of 
a  united  Poland,  of  «4iich  the  most  important 
nucleus  was  to  be  Galicia,  the  Russian  and  a 
small  part  of  Prussian  Jelish  portions  to  be 
added,  and  the  whole  t0  be  under  the  rule  of 
the  AustriaA  archduke  Charles  Stephen,  a  man 
of  avowedly  strong  Polish  sympathies  and  affiU' 
ations  (two  of  his  daughters  married  to  Princes 
Czartoryski  and  Radzivill),  either  as  a  new  and 
separate  realm  or  else  united  to  the  Hapsburg 
crown.  Over  in  Prussia  minds  were  still  more 
divided.  In  many  of  those  districts  where  the 
men  of  Polish  race  were  In  the  minority  the 
latter  inclined  to  the  view  that  the;;  on^t  to 
cast  ^dr  lot  with  the  rest  of  Prussia.  Mean- 
while the  three  factions  «f  tfa«  Polish  race  had 
to  fi^t  each  other,  as  parts  of  either  the  Rus- 
sian, Austrian  or  Germaa  oontingenti,  on  ibe 
field  of  battle.  In  Austria  alone,  at  the  very 
begnming  of  the  war,  Polish  lemons  were 
foimed,  and  diese-  gradually  were  put  undo- 
coninuuid  of  Geacru  Pilsudsld,  an  able  com- 
mander. Then  came  the  Russitui  reverses,  and 
finally  the  establishment  of  a  new  'Poland* 
nndcr  the  Ecgia  of,  first,  Germany,  and,  neocl, 
Austria-Hungafy,  and  the  entire  coHapse  of 
Russia  aad  at  last  the  forming  of  the  Soviet 
government  under  Boliheviki  conlto).  From 
week  to  week,  from  day  to  Aay  almost,  at  least 
during  those  crucial  times,  the  views  and  pur- 
poses of  the  Polish  masses  shifted  and  cha^^ 
of  necessity.  That  neither  Austria  nor  Gex- 
man^  meant  to  go  as  far  as  the  most  forcible 
and  influential  of  the  PoUsh  patriots  wanted  tc 
go  became  plain  very  soon.  Jau  Ignace  Pade- 
rewski,  known  to  the  whole  world  so  far  only 
as  a  master  musician,  then  by  skilful  diplomacy, 
being,  besides,  at  an  early  date  convinced  of  the 
ultimate  collapse  of  the  two  Central  Powers, 
made  himself  master  of  the  situation  on  Polish 
soil  by  the  tremendous  inBucnce  his  word  had 
with  the  Allied  Powers  and  the  United  States 
government.  By  his  strenuous  labors  and  those 
of  other  Polish  patriots,  notably  those  of  Dmov- 
ski,  the  rejuvenation,  or  rather  the  rebirtlL  of 
Poland  became  a  fact  in  an  almost  incredibly 
short  space  of  time.  The  victorious  powers 
that  had  vanquished  Germany  and  Austria 
^edged  themselves  to  the  re-establishment  of 
Poland  with  boundaries  drawn  wide  enou^  to 
make  her  a  formidable  neighbor  and  potential 
foe  of  post-bellum  Germany,  and  a  resilient 
buffer  state  against  (he  spread  of  Bolshevism. 
For  the  moment  it  is  too  early  to  describe  or 
predict  the  economic  future  and  the  other  essen- 
tial features  of  the  new  Polish  commonwealth. 
See  Ltthuania;  Polish  LANCtJACE;  Polish 
LtTERATtJiiE ;    Edthenes;  Slavs;   War,  Eimo- 
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Falles  von  Polen'  (Gotha  1865)  ;  Siujski,  J.. 
'History  of  Poland'  (Pol.,  4  vols.,  Lemberg 
1865);  'Die  Polen  und  Ruthenen  in  Galizien' 
(Vienna  1882) ;  Szaynocha,  K,  'Jadwiga  and 
Jfagiello'  (Pol.,  4  vols..  Lemberg  1861);  Tre- 
tiak,  Jos.,  'History  of  the  War  of  Cbocim' 
(Pol,,  Lemberg  1893):  'Scriptores  rerum  polo- 
Jiicarum'  (Vofs.  1  to XVII,  Cracww  187^-1900)  ; 
Wojciechovski,  T.,  'Historical  Sketches'  (Pol., 
Cracow  19(J4) ;  Wolski,  L.,  'Poland'  (London 
1883).  /  -"^      . 

Wour  VOM  SCHIEBBBAND. 

POLANOUI,  p5-lan'g^  Pbilippinea,  a  town 
in  the  province  of  Albay,  Luion,  on  the  Inaya 
River,  18  miles  northwest  of  Albay,  the  pro- 
vincial coital,  near  the  boundary  of  Ambos 
Camarines  (Sur).  It  is  also  on  the  main  road 
and  its  situation  gives  excellent  advantage  for 
trade  in  hemp.    Pop.  7,960. 

POLAR,  or  ICE,  BEARS.    See  Buw. 

POLAR  CIRCLES,  two  imaginary  drdes 
of  the  earth  parallel  to  the  equator,  the  one 
north  and  the  other  south,  distant  23*  28*  from 
either  pole.  The  surfaces  enclosed  by  these 
drcles  are  known  as  frigid  nmes. 
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POLAR  CLOCK,  a  tube,  inveoled  by 
Vihealstoiie,  containing  a  polarizing  apparatus, 
turning  on  an  axis  parallel  to  that  of  tne  earth. 
It  indicates  the  hour  of  the  day  on  an  hour 
circle  by  being'  turned  toward  the  plane  of 
maximum  polarization  of  the  liglit  of  the  sky, 
which  is  always  90  degrees  from  Ac  sun.  See 
PoiAHiZAnoN  OP  Light. 

POLAR  DISTANCE,  in  agronomy,  the 
angular  distance  of  any  point  on  a  sphere 
from  one  of  its  poles;  more  especially,  the 
angular  distance  of  a  heavenly  body  from  the 
elevated  pole  of  the  heavens.  It  is  measured 
by  the  intercepted  arc  of  the  circle  passing 
through  ii  and  through  the  pole,  or  by  the 
corresponding  angle  at  the  centre  of  the  siJiere. 
According  a$  the  north  or  south  pole  is  elevated 
we  have  the  north  polar  distance  or  the  fouth 
polar  distance.  The  sum  of  the  two  polar  dis- 
tances of  any  point  is  obviously  180  degrees. 

POLAR  EXPLORATION.  Sec  Polab 
Rksbarcr. 

POLAR  RESEARCH.  American  explora- 
tion in  the  Arctic  divides  itself  readily  into 
three  parts  —  the  expedidons,  1851-55,  incident 
to  the  Sir  John  Franklin  search;  those  promoted 
tw  the  United  States  government,  1870-72  and 
1881-84,  and  those  projected,  financed  and  led  by 
Rear  Admiral  Robert  E.  Peary,  U.S.N.,  1891- 
1909.    The  first  American  ships  to  participate  in 


the  Franklin  eeatch  were  the  Advance  and  Rts- 
ate,  in  command  of  Lieutenant  De  Haven,  which 
leaving  New  York  24  May  1850,  searched  the 
Greenland  coast  as  far  north  as  practicable, 
returning  late  the  same  year,  with  no  tidings 
of  the  lost  explorer.  Henry  Grinnell,  a  New 
York  merchant,  who  had  given  liberally  to  the 
work,  renewed  his  offer  of  aid,  and  equipping 
the  brig  Advance,  dispatched  her  from  New 
Yoric,  30  May  1^3,  in  command  of  Elisha  Kent 
Kane,  U.S.N.,  surgeon  of  the  De  Haven  Ex- 
pedition, with  John  Brooks  as  first  officer  and 
Capt,  J,  Wall  Wilson  navigator.  The  Advance 
wintered  in  Rensselaer  Harbor,  on  the  western 
coast  of  Greenland,  78'  37'  N„  but,  unable  to 
free  herself  from  the  ice,  was  detained  a  second 
winter,  during  which  a  party  retreated  about 
half-way  to  Cape  York,  but  were  obliged  to 
turn  back,  and  on  17  May  1855  the  whole  com- 
pany, with  their  boats,  left  the  Advance  and 
after  an  arduous  journey  reached  Upernavik  9 
August,  Dr.  Kane  found  no  trace  of  Sir 
John  Franklin,  but  his  explorations  by  sledge 
were  extensive  and  die  scientific  results  of  his 
expedition  valuable.  William  Morton,  leading 
one  of  the  sledge  parties,  reported  that  at 
Cape  Constitution  (82°  27'  N.)  on  21 
June  1854  he  had  seen  the  open  Polar 
Sea,  and  upon  this  statement  much  sub- 
sequent discussion  was  predicated.  One 
death,  that  of  Christian  Ohlsen,  carpenter,  oc- 
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curred  12  June  1854,  in  the  Kahc  Expedition, 
of  which  the  last  survivor.  Capt  Aioos  Bon  sail, 
carpenter,  died  in  Philadelphia,  18  Oct   1915. 

Id  1860  Dr.  Isaac  1.  Hayes,  surgeon  of  the 
Kane  Expedition,  returned  to  the  North  in  the 
schooner  United  Stales,  and  during  the  spring 
of  1861  accompjisbed  a  memorable  sledge  jour- 
n^,  crossing  Smith  Sound  and  carT^ng  the  ft^ 
of  his  country  to  Cape  IJeber,  Gnnnell  Land, 
81°  35',  and  losing  by  death  the  astronomer  of 
his  party,  Sonntag,  at  the  head  of  Foulkc 
Harbor,  the  winter  quarters  of  the  United 
States.  In  1871  Capt  Charles  Frederick  Hall, 
who  had  extensive  experience,  principally  among 
the  Eskimos  of  Labrador  and  Baffin  Land, 
sailed  from  New  York  on  the  steamer  Polaris, 
outfitted  and  equipped  by  the  United  States, 
and  on  3  September  went  into  winter  quarters 
in  Thank  God  Harbor,  lai.  61°  38'  N.,  long.  61' 
44'  W.  Captain  Hall,  on  10  October,  left  on  a 
sledge  trip,  reaching  82°  2"  N.,  and  on  8  Novem- 
ber, after  an  illness  of  a  few  days,  died  on 
board  the  Polaris,  Capt.  Samuel  Buddington 
succeeding  to  the  command.  Scientific  investi- 
gations were  continued  during  the  winter,  but 
no  extensive  field  work  attempted,  and  on  12 
Aug.  1872  the  Polaris  started  south.  During 
the  night  of  IS  October  the  fioe  to  which  the 
ship  had  been  fastened  parted  from  it.  and 
from  that  date  19  men.  women  and  children 
drifted  over  1,500  miles,  until  they  were  picked 
up  30  April  1873  oft  Grady  Harbor,  Labrador, 

gr  the  Newfoundland  sealer  Tigress.  Captain 
uddington  and  the  remainder  of  the  party 
wintered  at  Lifeboat  Cove,  north  of  Littleton 
Island  and,  retreating  southward  in  the  spring, 
were  picked  up  23  June  by  the  whaler  Ravens- 
eraig  and  landed  in  due  course  at  Dundee, 
Scotland,  a  relief  expedition  under  command  of 
Capt  afterward  Adm.  D.  L.  Braine.  with  Ueut 
afterward  Capt.  George  P.  Be  Long,  of  the 
Jeannette,  second  in  command,  having  made  a 
fruitless  search  of  the  Greenland  coast  and  of 
Melville  Ba^  as  far  as  Cape  York. 

The  United  States,  participating  with  the 
principal  European  countries  in  a  system  of  dr- 
cumpolar  weather  stations,  on  21  July  1881  dis- 
patched from  Saint  Johns,  Newfoundland,  in  the 
chartered  steamer  Proteus,  an  expeditiou  in 
command  of  Lieut.  Adolphus  G.  Greely.  Fifth 
Cavalry,  U.S.A.,  which  took  station  at  Lady 
Franklin  Bay,  Grinnell  Land,  lat  81°  44'  N., 
long.  64°  45'  W.,  the  Proteus  retnrmng  after  dis- 
charging supplies  and  equipment  iThe  station, 
named  Fort  Conger  in  honor  of  the  senator 
from  Michigan,  to  whose  efforts  it  was  largely 
due,  was  amply  equipped,  and  early  in  the  sea- 
son Dr.  Octave  Pavy,  surgeon  of  the  expedition, 
made  a  sledge  journey  along  the  eastern  coast 
of  Grinnell  Land  to  its  extreme  northern  point, 
near  Cape  Joseph  Henry,  and  other  field  parties 
worked  in  the  interior,  discovering  deposits  of 
coal  at  Water  Course  Bay,  a  few  miles  from  ihc 
station.  In  April  1882  Lieut  James  B.  Lock- 
wood,  accompanied  by  Sergeant  (now  General) 
David  L.  Brainard  and  Frederick,  an  Eskimo, 
supported  by  other  members  of  the  party, 
crossed  Robeson  Channel  to  the  Greenland 
coast,  and  on  5  May  1882  reached  83*  24'  5", 
the  farihest  north  then  attained  by  man,  and 
for  many  years  the  highest  reached  hy  the  Amer- 
ican flag.  On  9  Aug.  1883  die  endre  party  re- 
treated from  Fort  Conger,  and  in  S^tember 
went  into  winter  quarters  near  Cape  Satnne, 


the  Thetis,  19  of  the  party  including  Lieutenant 
Lockwood,  having  perished  from  starvation.  The 
scientific  work  of  the  Greely  party  was  of  the 
first  importance,  and  its  magnetic  and  meteor- 
ological data,  all  of  which  were  preserved,  com- 
plete and  valuable.  A  privately  equipped  expe- 
dition, that  of  the  Jeannette,  under  Lieut. 
George  W.  De  Long,  U.S.N.,  left  San  Fran- 
cisco Ln  1879,  and  passing  through  Bering  Strait, 
entered  the  ice  at  about  the  8M  parallel.    The 


Jeannette  wascrushed  and  sunk  o 

md  upon  retreating  to   die  Siberian  coast 


when  in  lat  77°  14'  57'  N.  and  loi 
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in  three  parties,  one  boat  commanded  by  Lieut. 
Charles  W.  Chipp,  U.S.N.,  was  separated  from 
the  others,  and  never  again  heard  of. 
Captain  De  Long,  reaching  the  mouth  of 
the  Lena  Delta,  perished  from  starvation, 
only  two  of  his  parly  surviving,  while 
the  third  boat  under  command  of  Chief 
Engineer,  the  late  George  W.  Melville. 
U.S.N.,  reached  land  in  safety  without  the 
loss  of  a  man.  The  British  government 
in  1875  dispatched  the  Discovery,  Capt. 
George  Nares,  and  the  Alert,  Commander  Al- 
bert H.  Markham,  by  way  of  Smith  Sound  to 
the  north,  during  the  following  winter  sledge 
parties  accomplistied  much  work  to  the  west- 
ward of  Cape  Joseph  Henry,  carrying  the  re- 
connaisance  to  75°  30"  W.,  while  a  party  ad- 
vanced from  Cape  Hecla  directly  over  the  sea- 
ice  to  the  Pole  to  83°  20'.  Both  ships  were 
beached  during  die  winter,  but  were  success- 
fully floated  the  following  summer  and  returned 
in  safety. 

Lieut.  Robert  R  Peary,  U.S.N.,  having,  iu 
1886,  made  a  summer's  reconnaissance  of  the 
Greenland  ice-cap,  sailed  from  New  York  6 
June  1891  in  the  Kite,  accompanied  by  Mrs. 
Peary  and  his  own  parw  of  five,  the  expedition 
being  sustained  wholly  by  his  private  resources 
and  the  assistance  of  a  few  friends.  Establishing 
winter  quarters  on  the  eastern  side  of  Mc- 
Cormick  Bay,  lat  78°  10",  long.  69°  W.,  the  win- 
ter was  passed  in  preparation  for  the  land  jour- 
ney, and  on  10  April  1892,  accompanied  by 
Eivind  Astrup,  Peary  began  his  attempt  to  cross 
Greenland  to  the  northeast,  which  ended  on  4 
July  at  Navy  CUff,  Academy  Bay,  lat  83°  27', 
long.  61°  10*.  where  he  gained  an  unbroken  and 
commanding  view  of  the  Arctic  Ocean,  demon- 
strating the  insularity  of  Greenland,  an  achieve- 
ment for  which  he  subsequently  received  the 
gold  medal  of  the  Ro3'al  Geographical  Socie^ 
and  the  Collom  gold  medal  of  the  American 
Geographical  Society.  Returning  in  1893  vrith 
a  larger  party  Peary  established  headquarters 
at  the  head  of  Bowdoin  Bay,  also  an  arm  of 
Inglefield  Gulf,  lat  77°  43',  long.  63'  Iff,  where, 
on  12  Sept.  1893,  Marie  Ahnighito  Peary  was 
bom,  and  in  March  1894  renewed  his  attempt  to 
cross  the  inland  ice-cap  and  to  push  his  explora- 
tions farther  to  the  northward.  An  unprece- 
dented equinoctial  storm  and  a  plague  among 
his  dogs  frustrated  his  plans,  and  on  29  August 
the  party,  except  Peary,  Hugh  J.  Lee  and  Mat 
Henson,  returned  lo  the  States.  In  the  follow- 
ing spring  the  three  men  made  a  successful 
attempt  to  cross  again  the  Jce-cap,  thou^ 
failure  to  recover  the  provisions  cached  the  pre- 
vious year,  120  miles  from  hcadqiuiTters,  was  a 
Mrious  obstacle  and  compclkd  return  with  only 
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about  15  miles  farther  north  than  had  been 
made  two  years  before.  In  1896  and  11S7  Peary 
again  visited  Greenland,  bringing  home  on  the 
former  the  smaller,  and  on  the  latter  vcnrage 
the  larger,  the  PO-ton  meteorite,  which  had  been 
seen  70  years  before  by  Sir  James  Ross  at 
Meteor  Island,  near  Cape  Sabine,  and  which 
had  furnished  the  natives  with  look  and  cutting 
implements,  and  is  the  largest  known  meteor  in 
the  world.  Having  orgamzed  the  Peary  Arctic 
Dub,  of  a  few  of  his  personal  friends,  on  4 
Jaiy  1898  Peary  sailed  from  Saint  Johns,  Ncw- 
foDodlaod,  in  the  H'indiuard;  wintered  in  her 
in  Allman  Bay,  Ul  79°  10',  long.  75°  2ff,  on  the 
west  side  of  Smith  Sound,  rectifying  and  re- 
charting  the  whole  Bache  peninsular  and  Bu- 
chanan Sound  country,  and  on  1  Jan.  1899, 
sled^ng  alon^  the  ice-fooL  reached  Fort  Con- 
ger, isolated  since  General  Greely's  departure  18 
years  before.  In  June  Peary  pushed  westwartL 
crossing  the  divide  of  Grinndl  Land,  and  looked 
down  upon  the  open  and  ice-free  sea  beyond. 
Leaving  his  headquarters  at  Etah  early  in  March 
1900  and  Fort  Conger,  IS  April,  he  reached 
'Locknood's  farthest,*  S  May,  and  a  disin- 
tegrated pack  and  an  open  sea  preventing 
further  advance  to  the  Pole,  rounded  the 
northern  end  of  the  Greenland  archipelago,  dis- 
covering the  most  northern  known  land  in  the 
world,  which  he  named  in  honor  of  the  presi- 
dent of  the  Peary  Arctic  Club,  Cape  Morris  K. 
Jesup.  Pushing  his  explorations  southeastward 
to  82°  Iff,  61°  30*  W.,  on  21  May  Peary  saw 
before  him  to  the  south  the  peaks  of  Independ- 
ence Bay,  which  he  haa  discovered  nine 
years  before,  realized  that  the  demonstration 
was  complete,  and  that  the  mystet?  which 
had  surrounded  the  northern  end  Of  Green- 
land for  a  thousand  years  had  been  dis- 
^led.  The  wwter  of  1900-01  was  passed 
in  ^e  field,  near  Lake  Hazen,  Grinnell 
Land,  and  on  6  May  1901  Peary  joined  the 
WindTiiard  with  Mrs.  Peary  and  Miss  Peary  on 
board,  which  had  been  ice-bound  since  the 
previous  September  at  Payer  Harbor,  near  Cape 
Sabine.  Wintering  at  Cape  Sabine,  1901-0^  in 
February,  accompanied  only  by  Matthew  Hen- 
son  and  natives,  Peary  relumed  to  Fort  Con- 
ger and  endeavored  to  attain  the  Pole,  from 
C^pe  Hecla  as  a  point  of  departure,  but 
on  16  May,  at  84*  17',  the  highest  then 
attained  by  the  American  flag,  he  was  com- 
pelled by  insurmountable  pressure  ridges  and 
the  condition  of  the  ice  to  give  up  the  attempt, 
and  returning  to  Cape  Sabine  be  was  met,  5 
August,  by  the  Windward  with  Mrs.  Peary  on 
board,  and  reached  Sydney,  C.  B,,  15  September, 
thus  concluding  12  years  of  arduous  and  most 
successful  work.  In  the  spring  of  1906  he  suc- 
ceeded in  reaching  87*  6'  nordi  latitude  in  the 
Roosevelt,  or  within  about  203  miles  of  the 
north  pole,  thus  creating  another  'farthest 
north"  record. 

In  1893  Fridtjof  Nanscn  in  the  Front,  spe- 
cially constructed  for  the  purpose,  entered 
the  ice  ofi  the  northern  coast  of  Asia  and  for 
the  next  three  years  drifted  northward,  one  of 
the  objects  of  the  expedition  having  been  to 
demonstrate  the  theory  of  the  drift  from  east 
to  west  On  12  March  1896  Nansen,  accom- 
panied by  Lieutenant  Tohansen,  left  the  F^am  ui 
lat.  84*  and  with  dogs  and  sledges  pushed 
his    way   over   the   sea   ice   poleward   to  86" 


14'  on  20  May,  ^riun  fardier  advance  was 
impossible.  Retracing  his  course  Hansen  and 
Johansen  £ially,  without  dc^s,  landed  on 
the-  northern  shore  of  Franz  Josef  Land, 
where  in  a  hut  and  subsisting  upon  seal 
and  walrus  meat  the  two  explorers  passed 
the  winter.  While  advancing  southward  on  12 
May  1897  they  weredesciied  by  Frederick  Jack- 
son from  his  headquarters  at  Cape  Flora,  and 
remained  with  him  at  his  camp  until  his  return 
the  following  summer.  The  Fram,  under  com- 
mand of  Captain  Sverdrup,  after  Nansen's  de- 
parture, drifted  still  farther  to  the  north,  at- 
taining only  18  miles  less  than  Hansen's  high- 
est, and  by  almost  superhimian  exertion,  was 
broken  out  of  the  ice  later  in  the  season  reach- 
ing TromsA  but  a  few  days  after  Nansen. 
The  entire  party  and  ship  returned  together  to 
Christiaiiia,  from  which  they  had  departed  three 
years  before. 

Alfred  C-  Harmsworth  (now  Lord  North- 
cliffe),  the  English  newspaper  proprietor,  in 
1892  dispatdied  an  expediuon  led  by  Frederick 
G.  Jackson,  with  Lieut.  Albert  H.  Armitage,  R. 
N.,  second  in  command,  to  Franz  Josef  Land 
for  a  thorough  reconnaissance  of  the  archipel- 
ago and  an  advance  to  the  north  as  far  as  prac- 
ticable. The  Windward  remained  ice-bound 
near  Jackson's  headquarters  at  Cape  Flora  for 
ths  first  winter,  and  for  three  succeeding  sum- 
mers visited  the  staticKi  with  supplies  and  rein- 
forcements. The  work  of  Jackson  included  the 
charting  and  mapping  of  a  large  portion  of  the 
Franz  Josef  Land  Archipelago,  though  in  con- 
sequence of  tmfavorable  conditions  not  attain- 
ing a  latitude  higher  than  had  been  previously 
accomplished.  Mr.  Harmsworth  later  presented 
the  Wttidviard  to  Commander  Feaiy. 

In  1899,  Prince  Lui^,  EHike  of  the  Abruzd 
(q.v.)  in  the  StMa  Polart,  reached  Teplitz  Bay, 
Rudolf  Land,  where  the  ship  was  beached  and 
winter  qnarters  establishecL  The  following 
sprifls;  the  sledge  parties  led  t^  Caot.  Umberto 
Cagia  achieved,  on  25  April,  86°  33*,  the  highest 
latitude  then  attained  by  man,  for  which  achieve- 
ment both  the  Prince  and  Cagnt  received  upon 
their  return  gold  medals  from  the  Ri^l  Italian 
Society  and  recognition  by  the  scientific  bodies 
of  the  world.  Interest  in  these  achievements  is 
increased  by  the  fact  that  during  the  Turco- 
ItaUan  War  of  1912,  the  Duke  D-Abrazzi  served 
as  commander-in-chief  and  Captain  Cagni  as 
admiral  of  a  division  of  the  fleet  operating 
against  the  TripoUlan  coast,  the  latter  command- 
ing the  landing  party,  and  both  continued  during 
the  great  European  War,  beginning  in  1914,  to 
exerdse  similar  commands  in  the  navy  of 
their  country.  Some  other  attempts  upon  the 
Pole  by  the  Frani  Josef  Land  route  have  been 
made  by  Walter  Wellman  and  Evelyn  B.  Bald- 
win, the  latter  under  the  patronage  of  WilUam 
Ziegler,  whose  second  expedition,  led  by 
Anthony  Fiala,  left  Troms5  in  July  1903. 

Capt.  Otto  Sverdrup,  of  the  Nansen  expedi- 
tion, s^led  in  1899  to  Smith  Sound  in  the  From, 
and  after  having  been  ice-bound  for  the  winter 
of  1899-1900  in  Rice's  Strait,  in  tiie  autumn  of 
the  latter  year  entered  Jones'  Sound,  where  he 
remained  for  the  next  two  winters,  pushing  a 
line  of  the  extensive  exploration  northward  and 
westward  by  the  former  of  which  he  practically 
determined  the  insularity  of  Grinnell  Land  and 
by  the  latter  carrying  the  flag  of  his  country  to 
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85°  42*  and  definitdy  mappiDg  much  coast  which 
bad  before  beeo  inaccnrate  or  ima^nary.  Cap- 
tain Sverdnip's  surgeon,  Dr.  Jensen,  died  during 
the  first  winter  in  Rice's  Straits,  but  widi  this 
exception  his  entire  party,  after  a  diligent  and 
arduous  three  years,  returned  to  Norway  in 
good  healdi  (1903). 

The  year  1909  was  pirticolaTly  eventful 
in  polar  research.  Not  only  was  the  North 
Pole  actually  reached  by  Commander  Pesuy  on 
6  April,  but  all  previous  Antarctic  records  were 
eclipsed  by  Sir  R  Shackleton  when  he  on  9 
January  came  up  to  within  111  statute  mites 
of  die  South  Pole. 

Peary  prepared  for  his  sixth  and  successful 
attempt  to  discover  the  North  Pole  as  early  ai 
the  summer  of  190B,  but  delay  on  the  part  of 
his  diipbuilder  prevented  an  earlier  start  than  on 
17  Au^.  190B.  His  vessel  was  the  Roaievelt,  and 
his  scientific  assistants  were  as  Ross  G.  Uarvin, 
of  Cornell,  George  BoruR  of  Yale,  and  D.  B. 
UacMUlan,  of  Bowdoin.  The  compatqr  included 
besides,  66  men  and  140  dogs.  The  entire  etjuip- 
mcnt  «as  the  very  best,  and  the  plan  the  npest 
tfie  experienced  explorer  could  devise.  Five 
B^uate  detachments,  each  independently 
equipped  and  fully  provisioned,  were  to  ad' 
vance  a  certain  distance  to  relieve  or  replenish 
tome  one  of  the  various  divisions  at  a  point 
definitely  preammged  and  then  return.  In  this 
way,  one  division  after  another  having  turned 
homeward,  there  remained  but  a  single  party 
to  tiiake  for  the  goal. 

Settins  otit  from  EUth  on  17  Aug.  1908,  the 
first  objective,  C^pe  Sheridan,  was  reached  on 
S  September.  Inere,  on  the  shore  of  the 
Arctic  Sea,  the  pam  wintered.  Winter  camp 
was  broken  on  15  Feb.  1909  and  the  first  of 
tlie  five  detachments  proceeded  toward  Cape 
Colundiia.  In  accordance  with  the  general  plan, 
relieving  puties  were  met  and  turned  back  as 
soon  as  their  purpose  was  accon^lisfaed.  Only 
five  men  made  uie  final  dash  to  the  Pole — - 
Peary,  Matthew  A.  Henson  (Peary's  colored 
servant ) ,  and  four  Esidmos.  Five  forced 
marches,  under  luiusually  favorable  drcuni' 
stances,  brou^t  the  tong-sought-for  goal  to 
view  on  6  April  1909.  The  entire  instance  from 
mainland  to  Pole,  475  statute  miles,  was  covered 
at  the  unprecedented  average  speed  of  13  miles 
per  dav — a  feat  which  In  itself  wotild  have 
made  the  expedition  iu>teworthy. 

Observations  gave  89'  57*  just  before  the 
party  finally  halted.  During  the  30  hours  spent 
there,  a  temperature  of  from  — 12°  to  —30'  F. 
prevailed  at  the  Pole.  For  the  most  part,  the 
sky  was  clear,  and,  save  for  the  'chalky*  white- 
i   of   its   ice,   nothing   whatever   struck  the 


expectant   observers.    As   was  anticipated, 
life  of  any  kind  was  found  at  the  Pole.    A< ._ 
making  all  necessary  records  and  photographs, 


the  part);  planted  the  American  flag  to  mark 
the  imaginary  pole  and  turned  homeward. 

The  homeward  marches,  greatly  favored  by 
pa^s  and  stations  made  in  (he  outgoing  ex- 
pedition, were  made  at  an  average  daUy  rate  of 
29.S  miles  — more  than  double  that  of  the  out- 
going average.  The  Roosevelt,  which  was  used 
also  on  the  return  voyage,  reached  Indian  Har- 
bor on  6  Sept.  1909.  From  there  the  news  of 
the  great  achievement  was  cabled  to  the  world. 

Apart  from  the  momentous  discovery  itself 
data    of    scientific    importance   were    gathered 


along  the  way;  of  these,  the  most  important 
were  the  sotmdings  made  at  intervals,  which 
furnished  the  first  conclusive  proof  of  the 
vast  oceanic  depths  noMh  of  the  American 
Artdc  lands,  in  addhton,  the  existence  of  large 
land  masses  still  unknown  has  become  even 
more  doubtful  since  diis  expwKtion. 

Rear  Admiral  Peary  submitted  to  the  Na- 
tional Geographical  Society  his  data  and  proof 
and  its  special  committee  fomid  in  them  con- 
clusive evidence  that  he  had  reached  the  North 
Pole  on  6  April  1909.     In  recog.iition  of  his 

Scat  achievement,  numerous  scientific  societies 
ve  awarded  him  gold  medals  and  otherwise 
honored  the  American  polar  explorer.  See 
articles  on  Peary  and  Cook,  F^tEDGRiCK  Al- 
bert. 

America  and  Canada  were,  in  1913,  rivals  in 
the  North.  The  American  Museum-Geograph- 
ical Society-University  of  Illinois  expedition, 
whose  departure  had  been  postponed  for  a  year 
tfarouf^  the  tragic  death  of  George  Borup  in 
unsuccessful  attempt  to  rescue  a  comrade 


Heved  he  descried  seven  years  before  from 
Cape  Thomas  Hubbard,  as  its  objective.  En- 
sign Fitihupfa  Green,  U.S.N.,  Professors 
Eitblaw,  geologist,  and  Tanquary,  naturalist, 
ol  the  university,  and  Surgeon  Hunt  of  Bow- 
dmn,  made  the  party  under  the  leadership  of 
Donald  B.  MacMillan.  leader  of  a  Peary  1908 
supporting  party  from  Cape  Columbia.  The 
expedition,  delayed  en  route,  arrived  in  Smith 
Sound  too  late  to  reach  its  proposed  base, 
Buchanan  Bay,  wintered  at  Etah,  whence  dur- 
ing die  next  spring  MacMillan  and  Green, 
crossing  Ellsmere  Land,  advanced  far  out 
upon  the  sea  ice  to  the  location  as  nearly  as 
could  be  fixed  from  Pearls  data,  not  on^  to 
find  no  land  but  no  indications  of  it.  Ap- 
pearances like  those  which  greeted  Peary  were 
clear  and  positive,  both  before  leaving  the 
mainland  and  enroute,  but  MacMillan's  conclii- 
sion  that  the  land  which  they  appeared  to  indi- 
cate did  not  exist  was  positive.  Reluming  by 
slow  marches  to  his  headquarters  at  Etah,  die 
of  1914-15  was  spent  in  such  field  woik 


Prof.  Eibnund  O.  Hovey  of  the  Museum  c 
the  auxiHary  schooner  George  S.  Ctuell, 
left  to  bring  the  MacMillan  expedition  home, 
only  to  report,  nine  months  later,  that,  disabled, 
the  schooner  had  failed  to  reach  Etah  and  had 
wintered  in  Parker  Snow  Bay  and  he.  himself 
an  invalid,  had  turned  back  from  Cape  York  to 
the  Danish  North  Star  Bay  Station,  while  two 
others  of  die  party  had  proceeded  to  the  South 
Greenland  settlements  to  report  and  bring  re- 
lief. Professor  Tanquary  arrived  in  New 
YoA  June  1916  by  way  of  Copenhagen.  The 
Museum  chartered  the  Danish  steamer  Dan- 
mark  to  proceed  to  Smith  Sound,  gather  the 
scattered  members  of  the  expedition  and  re- 
turn with  them  to  dviliiation.  Nothing,_  how- 
ever, was  heard  from  the  Danmark,  which,  it 
was  later  learned,  had  been  hopelessly  beset  in 
the  ice  of  Smith  Sound  and  m  August  1917, 
C^t.  Robert  A.  Barttett,  in  the  chartered  NeP- 
tune,  brought  home  from  the  Elah  base,  Mac- 
Millan, Eltblaw  and  Hunt.  Professor  Hovcy 
arriving  at  New  Yoik  on  the  same  day,  by  way 
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Vilbjalmur  Stefuissan,  whose  'blond  £s- 
Idino*  eq>edition  brouglit  him  into  the  front 
rank  of  Arctic  ejqilorers,  left  Victoria,  Brit- 
ish Columbia,  in  June  1913  in  command 
of  the  first  omcial  Canadian  Arctic  expedi- 
tion, more  complete  in  personnel  and  equip- 
ment than  almost  any  entering  the  North 
for  half  a  century.  The  Karluk,  in  command 
of  CapL  Robert  A.  Banlett,  with  iwo 
auxilianes,  which  passed  through  Bering 
Strait  and  on  24  September,  while  Stefanison 
with  two  or  three  comnanions  was  on  shore, 
drifted  in  fog  to  sea  wiih  the  pack;  the  South-, 
em  (cientific  party,  in  command  of  Dr.  Ander- 
son, working  upon  the  land,  had,  however,  '■ 
fortunately  been  landed  before  this  untoward 
evenL  In  the  following  Ma^,  Captain  Banlett, 
accompanied  by  a  single  Eskimo,  arrived  at 
Saint  Michael's,  Alaska,  repordng  that  after 
three  months'  drift  the  Karluk  finally  sank 
27  Jan.  1914  and  that  the  greater  part  of  the 
ship's  party  had  reached  Wrangel  Island, 
from  wnich  he,  with  his  comrade,  had  made 
a  sledgcjoumey  over  the  iCBi  along  the  ice- 
floe to  Emma  Harbor,  Siberia.  "Hie  entire 
scientific  staff,  leaving  the  ship  before  her  final 
loss,  had  perished  in  a  vain  attempt  to  readi 
safety.  Late  in  the  winter  the  Wrancel  Island 
company  were  rescued,  except  three  who  died 
from  exposure  and  illness,  and  were  uldmately 
returned  to  their  homes.  Stefansson,  however, 
wintering  at  Captain  Martin  and  the  nearby 
Eskimo  villages,  ignorant  of  the  fate  of  the 
Karlut,  left  the  land,  late  in  March,  upon  a 
due  north  course,  seeking  the  unknown  land- 
mass  which  vears  before  with  his  leader,  CapL 
EJoar  Mikkeisen  of  Denmark,  he  had  sought  m 
has  Duchess  of  Bedford  expedition.  Nothing 
was  heard  from  Stefansson  during  the  whole  ol 
1914.  Not  "''^^  '^'^  ^^  Stefansson,  having  in 
the  meantime  by  many  of  bis  friends  and  com- 
petent explorers  been  eiven  up  for  lost,  re- 
turn to  announce  that  having  wintered  safely 
on  Banks  Island  he  had,  in  191S,  resumed  the 
reconnaissance  and  in  May  of  that  year  dis- 
covered in  approximately  73.43  N.  and 
115,43  W.  land  which  human  eye  had  never 
before  seen;  traversing  a  coast  line  northeast 
and  southwest,  apparently  100  miles,  but  with- 
out penetrating  the  interior.  Stefansson,  aa 
the  season  was  drawing  toward  the  close,  re- 
traced his  steps,  crossed  the  ice-free  Banks 
Land  after  a  short  stay  at  his  base,  where 
he  learned  of  the  loss  of  the  Karluk,  char- 
tered immediately  the  Polar  Bear,  determined 
to  push  her  in  the  farthest  north  winter 
quarters,  whence  in  the  spring  of  1916  he  would 
endeavor  further  to  develop  the  outline  and 
to  map  the  land  which  belongs  to  him  by  right 
of  discovenr.  Late  in  1917  Stefansson  returned 
to  his  land  base  and  at  Herschel  Island  fell 
seriously  ill  of  typhoid.  In  Ac  early  spring  of 
1918  he  made  a  difficuh  overland  loumey  by 
dog  sledge  to  Fort  Yukon,  whence  after  months 
in  a  hospital  he  returned  to  New  York  and 
Ottawa.     Discussion  of  his  data  and  collections 


Two  expeditions,  depending  on  the  drift  of 
marine  currents,  were  undertaken  in  1918,  Roald 
Amundsen  from  Cbristiania  in  a  specially  con- 


gtorkersen's  and  Andersen's,  Slefar 
eians,  whose  attempt  to  drift  with  the  ice  west- 
ward from  a  point  due  north  of  Alaska,  to  the 
Siberian  Coast,  was  frustrated  by  unfavorable 
conditions,  leaving  them  to  make  the  best  of 
their  way  back  to  land,  subsisting  meanwhile 
on  the  food  resources  ot  the  Arctic  Ocean. 

Among  Antarctic  explorations,  those  of  Sir 
R  Sha^lefon  during  1908-09,  stand  pre- 
eminent Starting  from  Erebus  Land,  South 
Victoria  Land,  in  the  spring  of  1908,  four  im- 
portant land  jotirneys  ^vere  made  by  Shackle- 
ton's  expedition. 

The  £ist  culminated  in  the  ascent  of  the 
Erebus  volcano  — an  aWtiide  of  13,379  feet  — 
on  10  March  1908.  The  second  journey  was 
for  the  South  Pole  It  vras  begun  on  29  Oct 
1908  and  lasted  five  weeks.  Traveling  over  the 
Great  Ice  Barrier,  the ,  party  passed  Scott's 
farthest  south,  to  find  the  coast  of  the  Ant- 
Continent  directly  to  their  right    Push- 


possible  through  bdc  of  food.  Chi  1  Mai^ 
this  part^  returned  to  winter  quarters.  Even 
while  this  expedition  wbb  still  in  progresi  an- 
other was  tmder  way  to  the  northwest  This 
party  passed  across  the  interior  ice  cap  and 
readied  the  Soutii  Magnetic  P<^e— 73°  25'  S. 
iBt.  155"  Iff  E.  king.— on  1  Jan.  1909.  A 
fourth  party  traveled  far  inland  up  the  Fexrar 
f^ader.  The  entire  eqiedltioti  returned  home 
ID  tfie  spring  of  1909. 

See    AHTABcnc    Regioiu, — Exploration. 
Herbeit  L.  BuDSiULit, 
Secretary  Peary  Arttie  Club. 

]P0LAJtI9,  p6-la-r!s,  in  aslrotiomy,  the 
bri^t  star  at  the  tip  of  the  tail  of  Ursa  Minor. 
It  IS  at  present  less  than  a  degree  and  a  half 
from  the  (rue  pole,  and  by  a.d.  2095,  through 
the  precession  of  the  equinoxes,  it  will  be  under 

5 alt  a  degree.  "Two  stars  called  the  pointers 
Merak  and  Dubhe),  in  the  constellation  Ursa 
Maior  (the  Great  Bear,  commonly  called  the 
Plough),  always  point  in  the  direction  of  the 


also  the  azimuthal  error  of  any  t 


POLAKISCOPE,  an  instrument  used  for 
polariiing  light  and  aitalyzing  its  properties. 
See  Pihjuization  of  Ligijt. 

POLARIZATION  OF  LIGHT,  an  ef- 
fect upon  the  mode  of  vibration  of  light  pro- 
duced by  reflection,  ordinary  refraction  or 
double  refraction.  Tlie  term  ptlarieation  is  due 
to  Newton  who  in  the  development  of  his  emis- 
sion theory  of  li^t  made  use  of  a  supposed 
analogy  between  the  phenomena  of  magnetism 
and  those  observed  in  optics.  The  distinction 
between  polarized  and  unpolarized  or  as  it  is 
sometimes  called  natural  light  may  be  most 
readily  illustrated  by  means  of  the  phenomena 
observed  when  a  beam  of  light  is  reflected  from 
the  surface  of  a  plate  of  gjass  or  from  any 
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other  transiHirent  material.  At  whatever  angle 
a  beam  may  strike  the  surface  a  portion  will  be 
reflected  and  the  remainder  will  penetrate  the 
glass  following  a  path  [he  direclion  of  which 
IS  determined  by  the  well-known  law  of 
ordinary  refraction.  According  to  this  law 
iin  i/sin  r  =  n,  where  i  (Fig.  1)  is  the  angle 


Fio.  1.— Tbeanglsi 

of  incidence,  r  the  angle  of  refraction  and 
ntiic  index  of  the  glass  or  other  material.  The 
reflected  ray,  altbou^  weaker  than  the  incident 
ray,  appears,  if  we  judge  it  by  many  of  its  or- 
dinary properties,  to  be  precisely  similar  to  the 
latter.  It  is  not,  however  in  all  retpects  the 
same,  for  if  it  be  again  reflected  from  the  sur- 
face of  glass  the  reflecting  power  of  this  second 
mirror  will  be  found  to  depend  upon  its  poMtion. 
If_  for  example  both  tnirroTs  be 


turned  Upon  an  axis  SO  ^tuated  as  to  permit  of 
its  rotaticHi  without  changing  the  angle  of  inci- 
dence, it  will  be  found  that  the  second  mirror 
reflects  the  beam  received  from  the  £rst  mirror 
|ust  as  it  would  any  ordinary  ray  SO  long  as 
Its  position  is  such  as  not  to  divert  the  beam 
from  the  plane  in  which  it  is  first  reflected. 
When,  however,  in  consequence  of  the  rota- 
tion, the  plane  of  reflection  at  the  second 
mirror     deviates      from      that      at      the      first 


.     the 
diminishes. 


the    angle  between    these 


rt  for  i)0!iri««tiDn  hj  reffcrtOB, 
two  planes  becomes  90  degrees  no  light  i 
fleeted  from  the  surface  of  the  secotid  m. 
This  striking  phenomenon  was  first  noticed  by      and  that  lan 
Ualus  in  1811. 

It  is  clear  that  the  beam  of  light,  as  the  re- 
sult of  the  first  reflection,  has  undergone  some 
modification  which  renders  it  incapable  of  being 


reflected  the  second  time  nnder  the  conditions 
just  Slated.  Light  thus  modified  by  reflection  is 
said  to  be  polarized. 

In  accordance  with  the  accepted  theory,  light 
consists  of  exceedingly  rapid  transverse  vilwa- 
tions  of  the  luminous  ether.  These  transverse 
vibrations,  the  progressive  motion  resulting 
from  which  constitutes  the  light-wave,  are  sup- 
posed to  be  rectilinear.  When,  however,  in  the 
case  of  a  beam  of  unpolarized  light,  we  attempt 
to  determine  the  plane  in  which  the  vibrations 
take  place  we  find  that  they  appear  to  occur 
equally  in  all  planes  at  right  angles  to  the  axis 
of  the  wave.  This  is,  indeed,  the  quality  which 
is  expressed  by  the  term  unpolarized  light.  This 
is  not  strange,  however,  when  we  coiKider  that 
in  one  second  of  time  about  SW  million  Million 
vibrations  of  the  ether  have  taken  place.  It  is 
supposed  that  the  plane  of  vibration  gradually 
shifts  so  that,  in  the  relatively  very  long  inter- 
val of  time  necessary  to  produce  an  effect  upon 
the  eye,  vibrations  will  have  taken  place  In 
eve^  possible  plane  to  an  equal  extent. 

That  this  shifting  of  the  plane  of  vibration 
of  light  is  really  very  slow  appears  from  the  in- 
genious exjwriments  of  Lummer  and  Gehrcke 
(Deutsche  Physikalische  Geselischaft,  1902), 
who  have  shown  that  there  is  no  appreciable 
^ftii^  of  the  plane  of  vibration  during  an 
interval  of  time  sufficient  to  allow  of  at  least 
2,600,000  vibrations  of  the  ether.  Better  to  grasp 
these  relations,  imagine  a  vibratory  movement 
with  a  period  of  one  second  More  than  2,000,- 
000  years  would  then  elapse  before  the  number 
of  vibrations  would  equal  that  executed  in  the 
vibration  which  causes  light  in  a  single  second 
of  time.  In  the  case  of  this  slow  vibration  we 
should  expect  to  be  able  to  detect  a  slight  change 
in  the  plane  In  which  the  vibrations  take  place 
after  aoout  four  (fays.  Even  with  this  very 
gradual  shifting  of  the  plane  of  vibration,  how- 
ever, it  is  obvious  that  in  the  course  of  2,000,000 
years  the  opportunities  for  variation  are  SO 
great  that  one  would  not  any  longer  be  able  to 
determine  what  the  original  plane  of  vibration 
had  been. 

We  may  for  convenience  in  considering 
the  effect  of  reflection  on  a  beam  of  light 
regard  it  as  made  up  of  two  sets  of  rectilinear 
vibrations,  equal  and  at  right  angles  to  each 
other;  and  that  one  of  these  sets  of  vibrations 
is  in  the  plane  of  incidence.  When  the  ray 
reaches  the  surface  of  the  glass  obliquclv  the 
component  which  is  vibrating  at  right  angles  to 
ike  plane  of  incidence  will  have  its  motion 
parallel  to  the  surface,  while  the  other  vibration 
will  penetrate  the  surface  of  the  glaas.  One  of 
these  will  pass  on  into  the  glass  while  the  other 
will  be  reflected  The  result  of  reflection,  there- 
fore, will  be  to  separate  the  beam  of  unpolarized 
light  into  two  parts  and  the  reflected  ray  will 
vibrate  in  a  single  fixed  plane.  Light  modified 
in  this  way  is  said  to  be  plane  polarised.  The 
complete  separation  of  the  two  components  by 
reflection  occurs  only  at  a  certain  imgle  of  in- 
called  the  angle  of  polarisation.    Bre 


n,  where  a  is  the  angle  of  polar- 
Kauon  ana  n  is  the  index  of  refraction.  This 
relation  is  fulfilled  whenever  in  agiven  case  the 
refracted  ray  makes  an  angle  of  9lf  degrees  with 
the  reflected  ray  (see  Fig.  1).  When  the  polarized 
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beam  readies  the  atooad  mirror  it  will  be  freely 
reflected  provided  the  planes  of  inddence  of 
the  two  mirrors  coincide.  When  the  second 
mirror  is  turned  so  that  these  planes  are  at 
r^t  angles,  the  my  will  penetrate  the  glass 
without  reflection. 

When  the  theory  of  lidil  was  first  developed 
at  the  hands  of  Fresncl,  Neumann  and  numer- 
oos  other  mathematicians,  it  seemed  difficult  to 
determine  positively  which  component  of  the 
anpolarized  incident  ray  at  the  first  reflection 
would  be  transmitted  and  which  would  be  re- 
flected. It  became  customary,  therefore,  to 
speak  of  the  plane  of  pojarization  rather  than 
of  the  i>lane  of  vibration  of  the  polarized  ray; 
leaving  it  imdetennined  whether  polarized  light 
v^rated  in  the  plane  of  polarization  or  at  ri^t 
angles  to  the  SBine.  The  plane  of  polarization 
is  defined  as  the  plane  of  incidence.  According 
to  the  assumptions  made  by  Fresnel,  the  plane 
of  vibration  is  perpendicular  to  the  plane  of 
poUriutioi]  so  that  it  is  the  component  of  the 
mcident  ray  whose  vibrations  are  paralld  to 
the  glass,  which  is  reflected, 

Sotne  remarkable  experiments  which  afford 
direct  experimental  evidence  concerning  the 
plane  of  vibration  of  polarized  light  -were  made 
Iw  Wiener  in  1890  (Wiedemann's  'Annalcn,' 
Vol.  40,  paffe  203).  Wiener  was  able  to  locate 
by  photographic  means  the  position  of  tfie  nodes 
of  a  standing  system  of  light-waves  produced 
by  the  interference  within  a  collodion  film  on 
^lass  of  the  incident  and  the  reflected  ray.  His 
interpretation  of  the  results  led  him  to  the  con- 
clusion that  the  plane  of  vibration  of  polarized 
light  is,  as  Fresnel  had  assumed,  perpendicular 
to  the  plane  of  polariiatkin. 

Polaiizadon  hv  Double  Sefmctioii.— An- 
other method  fcy  which  it  is  possible  to  separate 
a  beam  of  unpolariied  light  into  two  polarized 
components  consists  in   causing  the  beam  to 

Bsi  through  a  douUy  refracting  medium. 
any  crystals  have  a  structure  such  that  the 
velocity  at  which  ligtt-waves  are  transmitted 
by  them  depends  upon  die  plane  of  vibration. 
A  beam  of  liglit  entering  such  a  .crystal  is  in 
general  resolved  into  two  components,  one  of 
which  vibrates  in  the  direction  which  will  per- 
nut  the  light  to  travel  with  the  maximum  ve- 
locity, the  other  at  right  angles  to  the  same. 
These  two  polariied  beams  travel  through  the 
crystil  independently,  the  latter  being  more  re- 
larded  than  the  former.  If  the  light  enters  the 
crysta]  obliquely  the  index  of  refraction  for  the 
two  components  will  differ.  The  component 
(O)  which  is  most  retarded  will  be  more  bent 
from  its  original  path  than  the  other  (E)  and 
will  take  a  somewhat  diSerent  direction  through 
the  crystal  (see  Fig.  3).    If  the  two  polariced 


Pus.  3.— Double  MtrKtion. 


beams  thus  produced  t^  the  action  of  the  crys- 
tal leave  the  crystal  through  a  face  parallel  to 
tint  at  which  they  entered,  both  will  be  restored 


to  their  original  direction  and  instead  of  one 
beam  of  unpolariied  light  we  then  have  two 
beams  traveling  along  parallel  paths.  The 
distance  between  them  will  depend  upon  the 
thickness  of  the  crystal,  the  angle  of  in- 
cidence and  the  extent  to  which  the  crystal  is 
doubly  refracting.  If,  for  example,  in  the  path 
of  a  beam  of  unpolarized  light  a  diaphragm 
with  a  circular  opening  be  placed  and  between 
this  and  a  screen  a  lens  be  mounted  in  such  a 
position  as  to  produce  an  image  of  the  dia- 
phragm upon  the  screen  we  shall  have  a  circular 
spot  of  light  at  that  point  on  the  screen  where 
the  image  falls.  If  now  m  tfie  paih  of  the  ray 
we  interpose  a  rhomb  of  calcite  (Iceland  spar) 
the  surfaces  of  which  form  an  oblique  angle 
with  the  path  of  the  ray,  the  latter  upon  enter- 
ing the  crystal  will  be  bent  from  its  course  and 
divided  into  two  as  already  described.  These 
upon  reaching  the  screen  will  form  two  images 
of  the  diaphragm.  One  of  these  polarized  rays 
is  spoken  of  as  Ae  ordinary  and  the  other  as 
the  extraordinary  ray. 

To  obtain  a  single  beam  of  polarized  light 
by  means_  of  the  action  of  a  doubly  refracting 
crystal  it  is  only  necessary  to  interpose  a  screen 
whidi  will  intercept  one  and  not  the  other  of 
the  two  polarized  components,  or  what  is  more 
convetue&t,  to  devise  some  way  at  ioMrcepting 
oneof  these  rays  within  the  crystal  itself.  The 
device  usually  emplcwed  for  this  puroose  was 
invented  by  Nicol  (1828).  The  so-called  Nicol 
prism  consists  of  a  rhomb  of  calcile  of  the  form 
shown  in  Fig.  4.    The  rhomb  is  cut  throti;^ 


diagonally  at  CD  and  is  then  cemented  together 
by  means  of  a  layer  of  Canada  balsam.  Tbe 
extraordinary  ray  meets  the  interface  thus  pro- 
duced at  an  angle  which  permits  its  passage 
while  the  ordinary  ray  which  is  more  bent  from 
its  coarse  is  totally  reflected  at  O  and  passes 
out  throng  the  side  of  the  prism.  In  this  way 
a  single  ray  of  polarized  light  the  plane  of 
polarization  of  which  is  known  is  obtained. 
This  method  of  producing  polarization  has  the 
advantage  over  the  metfaod  of  reflection  that  the 
intensity  of  the  polarized  Ugfat  is  nearly  half 
of  that  of  the  unpobrized  ray.  The  intensity 
would  be  exactly  50  per  cent  but  for  the  slight 
losses  by  reflection  at  the  surfaces  and  by  the 
absorption  within  the  crystal.  Various  modifi- 
cations of  the  Nicol  prism  have  since  been  de- 
vised by  Foiicaultj  Glan,  Thompson  and  others. 
By  means  of  certain  doubly  refracting 
crystals,  of  which  tourmalin  is  ^e  best  ex- 
ample, it  is  possible  to  obtain  a  single  plane 
polarized  ray  of  light  without  recourse  to 
an/  artificial  device  for  the  separation  of 
the  two  rays.  Such  crystals  possess  the 
property  of  absorbing  one  of  the  polarized  com- 
ponents much  more  strongly  than  tbe  other. 
so  that  when  li^t  is  seen  through  a  layer  of 
moderate  thickness  a  considerable  percentage 
of  one  of  the  components  is  transmkted  white 
tbe  odier  component  is  completely  aiaoiiKi, 


ioot^lc 


POLARIZATION  OP  UOKT 


The  use  of  tourmalin  has  the  disadvactaKe  that 
the  intensity  of  the  transmitted  ray  is  greatly 
reduced  and  that  owing  to  the  selective  diame- 
ter of  the  absorption  within  Che  crystal  the 
composition  of  the  light  is  greatly  modified. 
Thus  white  light  transmilted  by  tourmalin  is 
changed  by  the  almost  complete  absorption  o£ 
die  Hue  and  violet  rays  to  a  yellowish  green 

Polariscopes An  instrument  by  means  of 

which  die  investittation  of  the  properties  of 
polarized  light  and  of  the  ntunerous  elTects  ob- 
tained with  the  same  is  carried  on  is  called  a 
polariscope.  In  its  simplest  form  this  instru- 
ment consists  of  two  parts.  The  function  of 
die  first,  which  is  called  the  polariser,  is  to  pro- 
duce plane  polarized  light;  that  of  the  second 
to  enable  one  to  determine  the  direction  of  the 
plane  of  polarization  of  the  ray  thus  produced. 
This  part  is  called  the  analyter.  The  most  con- 
venient form  of  polariscope  for  many  purpose 
consists  of  two  Nicol  prisms  P  and  A,  Fig.  5, 


2^Z 


gimple  poluJKOiM. 

mounted  in  a  common  axis,  each  of  which  is 
capable  of  rotation  about  this  axis.  The  posi- 
tion of  the  polarizing  plane  of  each  of  diese 
prisms  is  indicated  by  means  of  a  pointer  V 
attadied  to  Uie  prism  and  moved  as  the  prism  is 
turned  around  a  graduated  circle.  The  polar- 
ized ray  produced  by  the  passage  of  li^t  throu^ 
the  first  Nicol  prism  enters  the  second  where  it 
is  separated  into  two  components,  one  of 
which,  the  extraordinary,  is  polarized  in  the 
polariiing  plane  of  this  prism,  white  the  other 
IS  polarized  at  right  angles  to  diat  tdane.  The 
intensity  of  these  components  depends  upon 
the  ^gle  which  its  polatizing  plane  maJcei 
with  the  polarizing  ptane  of  the  £rst  Nicol 
prism.  When  these  two  polariring  planes  are 
parallel  the  ordinary  component  in  me  second 
prism  becomes  equal  to  2ero  and  the  whole 
of  the  polarized  ny  is  transmitted,  stdiject 
only  to  losses  by  reflection.  As  the  angle  be- 
tween the  pdanzin^  planes  of  the  two  prisms 
increases,  tne  intensity  of  the  eictrftardinafT  or 
transmitted  rays  falls  oft  and  that  of  the  ordi- 
nary ray  increases  until,  when  this  anp^e 
reaches  90  degrees,  the  intensity  of  the  ex- 
traordinary ray  is  reduced  to  zero  and  no  light 
is  transmitted.  Whatever  be  the  angle  between 
the  polarizing  planes  of  die  two  prisms  the 
intensity  of  the  ray  transmitted  by  the  analyzer 
is  proportional  to  /  cos*  a  where  /  is  the  In- 
tensi^  of  the  incident  ray  and  <>  is  the  angle 
between  the  polarizing  planes.  When  the  angle 
is  90  degrees,  so  that  no  light  is  transmitted, 
the  prisms  are  said  to  be  crotstd. 

When  between  the  polarizer  (P)  and  analy- 
zer (A)  of  a  polariscope  (Fig.  5),  with  prisms 
crossed,  a  layer  (C)  of  any  transparent  doubly 
refracting  crystal  is  placed  there  is  restoration 


of  li^ht.  Al^ugh  as  already  <  _. 
polarized  beam  from  the  first  prisa_  . 
able  to  pass  through  the  second,  the  ii 
of  the  crystal  between  the  two  prisms  has  en- 
abled it  to  do  so.  The  explanation  of  this  beau- 
tiful phenomenon  is  as  follows: 

The  J)eam  of  plane  polarized  lig^t  from  the 
first  Nicol,  which  we  may  suppose  to  be  vibrat- 
ing in  a  vertical  plan^  enters  a  medium  when 
it  reaches  the  crystal,  in  which  in  general  light 
vibrating  in  two  oblique  jKisitions  at  rigbt 
angles  to  each  other,  and  in  tliose  positions 
mly,  is  transmitted.  The  beam  then  is  resolved 
mto  two  components  haying  these  oblique  direc- 
tions of  vibration.  The  lif^t  which  reaches  the 
analyzer  after  passing  tErou^  the  layer  of 
crystal  is  vibrating  in  these  two  oblique  planes 
each  of  which  has  a  horizontal  component 
which  is  capable  of  passing  through  the  prism. 
Not  the  whole  of  the  lij^t  from  the  polarizer 
is  (transmitted  by  die  analyzer,  the  vertical  com- 
ponent of  each  of  the  oblique  rays  being  sup- 
pressed. 

A  great  variety  of  crystalline  substances, 
such  as  quartz,  nuca,  selenitc,  caldte  and  in- 
deed all  doubly  refracting  substances,  are  cap- 
able of  produang  this  effect  If  the  crystalline 
layer  be  of  proper  thickness  not  only  do  we 
have. transmission  of  light  but  likewise  a  change 
of  white  light  into  U^t  of  other  colors  pro- 
duced by  tte  interference  of  the  two  compo- 
nents after  passage  through  the  second  prism. 
This  production  of  colors  by  means  of  a  polar- 
iscope is  one  of  the  most  striking  phenomena, 
known  in  optics.  The  two  polarized  rays  in 
the  crystal,  &e  ordinary  aiid  the  extraordinary 
rays,  move  with  different  velocides.  We  have, 
therefore,  emerging  from  ihecrys^  two  simi- 
lar rays,  one  of  which  is  somewhat  behind  the 
other  on  account  of  its  greater  retardation  and 
whidi  consequendy  differs  from  it  in  phases 
So  long  as  these  rays  have  planes  of  vibration 
at  right  angles  to  one  another  they  cannot 
interfere,  but  in  the  second  prism  Ibose  por- 
tions of  each  which  are  transmitted  are,  vibrat- 
ing in  the  same  plane  and  interference  becomes 
possible.  The  result  of  this  interference  is  the 
destruction  of  certain  of  the  wave-lengths  of 
which  the  light  Is  made  up.  If  the  incident 
beam  consist  of  wtiite  l^t  mat  emerging  from 
the  analyzer  will  be  white  minus  the  particular 
constituent  or  color  which  has  tieea  destroyed 
by  the  interference  and  the  beam  will  have  a 
color  other  than  white.  The  character  of  the 
color  of  the  lay  will  depend  upon  the  thickness 
of  the  crystal  layer  since  it  is  tliis  which  de- 
termines the  d^^ee  of  relative  retardation  of 
the  two  components  passing  through  it  If  die 
thickness  of  the  crystal  be  everywhere  the  same, 
the  color  produced  in  different  parts  of  it  will 
be  uniform,  but  dilTerence  in  thickness  ^ves 
change  of  color  so  that  the  field  of  view  is  in 
tnany  instances  most  varied  and  strildng. 

The  effects  produced  by  PEissing  a  beam  of 
convergent  or  divergent  light  through  crystals 
are  still  more  striking.  If  plates  of  crystalline 
material,  placed  between  the  prisms  of  a  polari- 
scope which  is  provided  with  a  lens  for  the  pro- 
duction of  a  conical  beam  of  li^bt,  are  viewed 
through  the  analyzer,  symmetrical  patterns  in 
color  the  form  of  whidi  depends  upon  the  char> 
acter  of  the  crystal  and  the  plane,  vrith  refer- 
ence to  its  axis,  in  vAicb  the  layer  bus  t>pn 
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cat  are  seen.  Any  detailed  dcKription  or  ex- 
planation of  these  phenomena  lies  beyond  the 
scope  of  this  artide,  nor  can  any  idea  of  the 
beauty  and  intricacy  of  the  color-patterns  thus 


temporary  double  refracdon,  whidt  manifests 
itself  by  restoration  of  light  and  display  of 
colon  between  crossed  Nlcols,  when  subjected 
to  distortion  or  stress.  Such  effects  in  f^afis, 
for  example,  are  produced  by  compression 
under  a  clamp,  by  bending  or  twiatinft,  by  sud- 
den unequal  heating  or  cooling,  or  even  by 
selling  up  standing  sound-waves  wiihin  the 
substance.  Permanent  strains,  which  show 
themselves  in  the  same  way,  may  be  formed  in 
glass  by  sudden  chilling^  Blocks  of  glass  thus 
treated,  and  known,  in  French,  as  verre  tretnpi, 
are  among  the  most  beautiful  of  objects  under 
the  polariscope. 

Circular  and  Elliptical  Polaiizatioii.^ 
When  the  vibratory  motion  to  whidi  a  beam  of 
light  is  due  is  capable  of  being  resolved  into 
two  components  at  ri^t  an^es  to  eadi  other, 
of  equal  amplitude,  and  differing  in  phase  by  a 
quarter  period,  the  beam  is  said  to  be  circularly 
polarited. 

The  actual  motion  of  Ihe  ether  particles  In 
such  a  case,  could  we  observe  it,  would  be 
found  to  consist  of  rotation  in  a  circular  orl^it, 
either  dock-wise  or  counter  clock-wise  (look- 
ing in  ihe  direction  from  which  the  wave 
comes)  hence  the  names,  right-handed  circular 
polariealion  and  Itfl-kanded  circular  polarism- 

Qrcular  polariiation  may  be  produced  bv 
sending  U^t  through  a  crystalline  layer  of  sucQ 
dtickness  that  the  difference  of  phase  of  the 
two  rays  on  emerging  is  t2  (a  quarter  period). 
Such  a  layer  is  caller  a  ttuarter-viavt  plate. 

When  the  difference  of  phase  of  the  two 
components  differs  from  ^  2  the  emerging  beam 
is  said  to  be  ellipticatly  polarized. 

Rotation  of  the  Plane  of  Polarization, — 
Certain  substances  have  the  property  of  rotat- 
ing the  plane  of  polarized  light  which  passes 
through  them.  Quartz  cut  perpendicularly  to 
the  optic  axis  possesses  this  property  to  a  re- 
markable degree,  and  many  organic  liquids 
possess  rotatory  power.  Such,  substances  are 
said  to  be  optically  active.  A  plane  polarized 
ray  upon  entering  such  a  medium  is  converted 
into  two  circularly  polarized  rays,  respectively 
right-handed  and  left-handed.  The  resultant 
of  the  satierposition  of  these  two  rays  is  a 
plane  polarized  ray  the  plane  of  polarization  of 
which  varies  with  the  depth  within  the  layer  at 
which  the  angle  is  taken.  We  may,  therefore, 
think  of  the  plane  of  polarization  as  rotating 
uniformly  about  the  path  of  the  ray. 

The  rotatory  power  of  solutions  of  optically 
active  substances  depends  upon  the  strength  of 
the  solution  and  diis  fact  l^s  been  utilized,  in 
the  case  of  sugar,  for  detenninin)?  rile  amount 
of  saccharine  matter  present.  The  instruments 
employed  in  this  process  are  special  forms  of 
polariscope  of  great  sensitiveness.  They  are 
known  as  sacchartmeter^. 

Magnetically  Active  Subatances.— When 
a  beam  of  plane  polarized  light  passes  through 
a  magnetic  field  in  the  direction  of  the  lines  of 
force,  tfie  plane  of  polarization  is  turned. 

Looking  along  the  lines  of  force  in  the 
Predion  in  which,  by  convention,  thev  are  as- 


sumed to  run,  the  rotation  is  always  dockwise 
to  the  observer,  whether  the  light  travels  with 
or  against  the  lines.  The  angle  of  rotation  is 
proportional  to  the  strength  of  the  field,  and  lo 
the  distance  through  which  the  lic^t  passes.  It 
depends  also  upon  the  medium  tnrouRh  which 
the  light  moves ;  being  nearly  four  times  as 
great  in  carbon-disulphide  than  in  water  and 
more  than  five  times  as  great  in  glass  as  in 
water.  These  relations  may  be  expressed  by 
means  of  the  equation  o  =  r\H;  where  a  is  ihe 
angle  of  rotation,  I  the  distance  traversed,  H 
the  strength  of  the  field  and  7  a  constant 
(known  as  Verdet's  constant)  which  depends 
upon  the  character  of  the  medium. 

This  rotatory  power  of  the  magnetic  field 
was  discovered  by  Faraday  (1845).  To  ob- 
serve it  a  tube  containinR  carbon-disulnhide  or 
water  (Fig.  6)  is  placed  between  crossed  Micol 
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Pm.    «.— RaUtion  in  the  isBgDBtk  field. 

The  tube  is  surrounded  by  a  coil  of  wire  of 


-  -  pass  a,  the  polarizing  plane  of  which  is 

at  ridit  angles  to  Uiat  of  p. 

When  a  strong  current  is  sent  through  the 
coil,  lines  of  force  of  the  magnetic  field  thus 
produced  traverse  the  tube  from  end  to  end 
Some  li^ht  now  passes  throu^  a  and  the  angle 
of  rotation  may  be  measured  by  turning  t^t 
prism  until  the  lig^t  is  again  cut  off.  Upon 
reversing  the  current  in  lae  coil  the  direction 
of  rotation  is  reversed. 

Bibliography. —  For  popular  discussions 
consult  Spottiswoode,  'Polarisation  of  Li^t' ; 
Tyndall,  'On  Light';  Stokes.  *0n  Light*;  Tait, 
'On  light';  Wright,  Lewis,  <On  Light,'  eic. 
For  a  very  complete  modem  statement  of  the 
theory  see  Drude,  'Theory  of  Light'  (trans- 
lated by  Uann  and  Uillikan).  See  Light; 
Pbysical  Ckystallogkaphy. 
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POLARIZED  HEAT.  Radiant  heat  and 
light  are  found  to  be  analofious  in  their  reflec- 
tion, refraction  and  absorption.  See  Radiation. 

POLARIZED  LIGHT.  See  Polamza- 
noN  OF  Light. 

POLDER,  pai'der,  a  name  used  in  Holland 
and  Belgium  for  a  class  of  agricultural  lands 
consisting  of  extensive  tracts  reclaimed  by 
drainage  from  what  had  originally  consisted 
of  lakes  or  morasses,  and  j^enerally  lying  be- 
low the  level  of  the  sea.  The  transformation 
of  the  Lake  of  Haarlem  is  a  strikine  illustra- 
tion of  what  can  be  effected  through  eneriiy  and 
patient  perseverance. '  The  usuw  method  of 
procedure  in  the  formation  of  a  polder  is  to  en- 
drcle  the  portion  to  he  reclaimed  by  an  em- 
bankment, and  construct  a  canal  havine  its  bed 
sufficiently  high  to  cause  a  current  toward  the 
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wind-mins,  tntt  not  un  frequently  b^  steam 
power.  After  the  water  has  been  drained  off, 
the  land  is  put  into  the  hands  of  the  husband- 
man,  and  this  kind  of  soil  is  in  general  found 
to  be  very  productive. 

POLE,  Reginald,  English  Roman  Catholic 

S relate:  b.  Stourton  Castle,  Suffordshire.  3 
larch  1500;  d.  London  17  Nov.  1558.  He  was 
the  son  of  Sir  Richard  Pole,  Lord  Monlacute, 
by  Margaret,  daughter  of  the  Duke  of  Clarence, 
brother  of  Edward  IV.  He  was  educated  at 
Oxford,  where  Li  nacre  and  Latimer  were 
among  his  teachers,  entered  into  deacon's 
orders  and  received  several  benefices  from 
Henry  VHI,  with  whom  he  was  a  great 
favorite.  In  1519  he  visited  Italy,  and  at 
Padua  acquired  the  friendship  of  such  men  as 
Erasmus,  Bcmbo  and  Sadoleto.  He  returned 
to  England  in  1525,  but  in  consequence  of  the 
affair  of  Henry's  divorce  from  Catherine  of 
Aragon,  withdrew  to  Paris  (1529),  under  the 
pretext  of  continuing  there  his  theological 
studies.  In  1536,  in  conipliance  with  Henry's 
order  dial  he  should  give  his  opinion  regarding 
the  divorce,  he  drew  up  an  elaborate  epistle, 
'Pro  E/;clesiastic»  Unilatis  Defen»one,>  in 
which  he  boldly  condemned  the  divorce  as  un- 
lawful, and  the  rejection  of  the  papal  supremacy 
as  a  breach  made  in  the  unity  of  the  Church. 
This  act  cost  him  the  loss  of  all  bis  preferment 
in  England,  and  he  endeavored  to  form  a  party 
against  Henry,  a  desijni  which  ended  in  the 
destruction  of  his  urother.  Lord  Montacute,  and 
his  aged  mother,  the  Countess  of  Salisbury, 
whom  Henry  sent  to  the  scaffold.  Pole  was 
declared  a  traitor  by  the  king,  a  price  was  set 
on  his  bead  an^  he  hved  in  exile  during  the 
rest  of  Henry's  reign.  But  papal  support  was 
given  to  him,  and  he  was  raised  to  the  dignity  of 
cardinal  and  employed  on  some  important  mis- 
sions. He  was  one  of  the  three  papal  legates 
to  the  Council  of  Trent;  and  on  the  death  of 
Pope  Paul  III,  Pole  came  but  little  short  of 
election  as  his  successor.  On  the  accession  of 
Mary  I  his  attainder  was  reversed,  aud  in 
1554  he  returned  to  England  as  leRate  and 
plenipotentiary  of  the  papal  see,  and  endeavored 
to  secure  lenient  measures  for  the  reformers 
and  correction  of  clerical  abuses.  On  the  death 
of  Cranmer,  Pole,  then  for  the  first  time  or- 
dained a  priest,  became  archbishop  of  Canter- 
bury, and  was  at  the  same  time  elected  chancel- 
lor of  the  universities  of  Oxford  and  Cam- 
bridge. He  undertook  to  rebuild  the  churches 
and  to  re-establish  the  ancient  discipline,  and  to 
a.  rigorous  persecution  of  Proteitants  which 
was  instituted  he  at  least  assented.  His  dead) 
occurred  on  the  same  day  as  that  of  Queen 
Mary,  and  he  was  buried  in  Canterburv  Cathe- 
dral. Besides  several  treatises  on  questions  . 
relating  to  ihe  Church,  he  wrote  'Liber  de  Con- 
dlio';  'De  Summo  Pontifice  Christi  in  Terrse 
Vicaris.'  and  'A  Treatise  on  Justification.' 
Consult  Gairdner,  J.,  'The  English  Church  in 
the  16th  Century'  (London  1903) ;  Haile,  M., 
*Life  of  Reginald  Pole>  (New  York  1910)  ; 
Lee,  F.  G„  ^Reginald  Pole'  (London  1888)  : 
Phillips,  T.,  'History  of  the  Life  of  Reginald 
Pole>  (2  vols.,  Oxford  1764)  ;  Zimmerman,  A., 
'{Cardinal  Pole:  sein  Leben  .  .  .'  (Regeos- 
burg  1893). 

POLK,    William,    Engtish    playwrie^t:    b. 
'  London,  1852.    He  was  manager  of  Royal  Vic- 


toria Hall.  London,  1881-83.  and  in  1895  estab- 
lished the  Elizabethan  Stage  Societv  for  the 
purpose  of  awakening  interest  in  the  Eliza- 
bethan drama.  Among  old  plays  which  he  has 
revived  are  Webster's  'Duchess  of  Malfi* 
(1892);  'Arden  of  Feversham*;  Marlowe's 
'Dr.  Fanstus';  Ford's  'Broken  Heart*;  Ben 
Jonson's  'Sad  Shepherd*  and  'Alchemist*;  and 
'Everjmian.'  He  has  dramatiied  several 
novels,  among  others  W.  D,  Howelts's  'Fore- 
gone Conclusion'  as  'Priest  and  Painter' 
(1684),  and  Baring-<}ou1d's  <Uehalafa>  (18B6>. 

POLE,  (1)  in  astronomy,  the  name  given 
to  each  of  the  two  points  in  which  the  axis  of 
the  earth  is  supposed  to  meet  the  sphere  of  the 
heavens.  (2)  In  spherical  trigonometry,  the 
pole  of  any  circle  drawn  on  the  surface  of  a 
sphere  is  one  of  the  points  in  which  the  per- 
pendicular to  its  plane  throu^  its  centre  cuts 
the  sphere.  (3)  In  geography,  either  extremity 
of  the  axis  around  which  the  earth  revolves  is 
called  a  pole,  or  a  terrestrial  pole.  The  north- 
em  one  is  called  the  north  pole,  and  the  south- 
ern the  south  pole.  Each  of  these  poles  is  W" 
distant  from  every  part  of  the  equator.  (See 
Earth).  (4)  In  physics,  the  points  of  a  body 
at  which  its  attractive  or  repulsive  energy  is 
concentrated,  as  the  poles  of  a  magnet,  the 
north  pole  of  a  needle,  the  poles  of  a  battery, 
(S)  In  distance,  see  Perch.  (6)  In  mathf 
tnalics,  the  point  from  which  the  radius  sector 
of  any  point  is  estimated,  in  the  polar  system  of 
co-ordinates. 

POLE,  Magnetic    See  Magnetism, 

POLE-AXE,  an  axe  attached  to  a  pole  or 
handle  of  which  the  length  varies  considerably. 
It  was  formerly  used  by  mounted  soldiers,  and 
is  yet  used  in  the  naw  for  boarding  purposes: 
in  the  latter  case  the  back  of  the  axe  is  fur- 
nished with  a  hook  and  is  called  a  boat-hotjc 
and  a  boarding-axe. 

POLE  STAR.    See  Polaris. 

POLECAT,  a  small  European  carnivore 
(Mustela  pulorius)  of  the  weasel  family.  It 
has  an  elongated  body,  short  legs,  long  and 
flexible  neck,  and  blunt  muzzle.  Its  anal  glands 
are  large  and  discharge  a  fetid  liquid  of  ex- 
tremely nauseous  odor,  almost  impossible  to  re- 
move from  clothing  or  any  absorbent  material 
upon  which  it  falls.  Hence  il  is  known  pro- 
vincially  in  Great  Britain  as  fou'mart  (that  is, 
foul  marten),  and  the  term  'polecat"  has  been 
applied  to  the  American  skunk  and  other  stink- 
ing animals;  °^filch*  (or  fitchew)  is  another 
name.  The  general  habits  are  those  of  the  fur- 
bearing  animals  ^Mustelida)  generally,  with  a 
special  predilection  for  preying  on  poultry  and 
game.  A  domesticated  variety  is  the  ferret 
(q.v.). 

POLEMON,  pdl'f-mSn,  surnamed  Ptri- 
egetts,  Gitek.  geographer:  b.  Troas,  2d  cen- 
tury B.C.  He  removea  to  Athens,  became  a  citi- 
zen there,  and  after  traveling  extensively 
throughout  Greece  wrote  several  geographic^ 
works  which  were  especially  valuable  in  that 
they  contained  definite  information  concernii^ 
public  monuments,  inscriptions,  paintings,  etc., 
which  had  hitherto  remained  unnoticed  by  geog- 
raphers. He  wrote  several  polemical  works 
against  Timxus  and  Eratosthenes,  and  refer- 
ences to  his  writings  are  frequently  made  by 
later  writers,  iacluoing  Atbenxns  and  Pausa^ 
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mas.  A  list  of  his  works,  26  in  nuf^ber,  on 
ioik    Keographical   and  hbtorical   subjects,   U 

fiven  by  Clinton  in  his  'Fasti  Hellenici,*  iij, 
14,  but  none  o£  these  have  come  down  to  us 
euiire.  The  few  remaining  fraKments  of  his 
works  were  collected  aad  published  by  Preller 
(1838).  Polemou  is  considered  the  lather  of 
geographical  guide  books. 

POLEHOSCOPE,  a  stand  or  frame  high 
enough  to  rise  above  a  parapet  or  other  similar 
object,  having  a  plane  mirror  at  top  so  filled 
as  (o  reflect  any  scene  upon  another  mirror  be- 
low, and  thus  enable  a  ^rson  to  see  a  scene  in 
which  he  is  interested  without  exposing  himself. 
It  is  of  somewhat  andent  origin,  but  the  prin- 
cH>le  has  had  a  modem  application  to  opera 
glasses  and  field  glass,  and,  particularly,  to  the 
periscope  used  on  submarines  in  the  World 
War. 

POLENTA,  a  food  prejparation  common  in 
Italy,  consisiingf  of  semolina  or  Indian-corn 
meat,  mixed  with  water,  and  boiled  until  it 
Aickens.  It  is  then  poured  into  a  cUsh  where 
it  becomes  firm  enough  to  be  cut  into  slices,  in 
.which  state,  after  being  seasoned,  it  is  eaten. 

POLENZ,  parents,  Wilbelm  von.  German 
novelist;  b.  at  Castle  Oberkunewaloe,  Ober- 
lausitz,  Saxony,  14  Jan.  1861 ;  d.  there.  13  Nov. 
1903.  Studying  at  the  universities  of  Leipiig 
and  Berlin  he  fell  under  the  spell  of  ntodem 
ideas.  In  1891  he  published  his  first  novel 
(Sfihnc*  which  was  followed  by  a  drama, 
'Heinrich  von  Kldst'    (1891). 

His  three  greatest  works  are,  'Dcr  Pfarrcr 
von  Breitendorf,>  (1893);  <Dcr  Bfitlnerbauer' 
(1895)  ;  and  <DerGrabenbager>  (1897).  In  this 
trilogy  the  three  several  influential  personalities 
in  the  German  country  community  are  de- 
scribed—  the  pastor,  the  independent  fanner, 
and  the  lord  of  the  manor.  In  the  first  we  iind 
^e  life  of  a  pastor  whose  inner  spiritual  nature 
develops  away  from  outer  churchgoing  forms, 
so  that  he  is  finally  prompted  to  give  up  his 
parish.  In  the  second  novel  the  life  of  an  older 
type  of  unprogressive  fanner  is  depicted,  whose 
possessions  fall  into  the  hands  of  usurers  and 
when  the  situation  becomes  unbearable,  he  con>- 
tnits  suicide.  In  the  third  book  the  life  of  a 
Jttnker  is  described,  who  after  tasting  the  pleas- 
ures of  life  in  a  large  dty,  returns  to  his  an- 
cectral  estate  and  there  team*  the  serious  duties 
and  responsibilities  of  a  rich  landowner. 
Among  his  numerous  other  writings  are  the 
novels  (Thekla  Lfldekind'  (1900)  in  which 
Polent  in  an  indirect  manner  deals  with  the 
woman  question;  'Liebe  ist  Ewig'  (1901); 
<Wur«Uockcr>  (1902);  <LugisUnd'  (1901)  is 
a  series  of  short  stories.  In  1902  Polenz  made 
a  visit  to  the  United  States.  His  imprcs- 
uons  of  this  trip  he  has  ^ven  in  his  book,  'Das 
Land  der  Zukunft'  (1903).  He  cmned  the 
phrase,  'Dai  Ltmd  der  unbegrentttn  lidpUck- 
keiltH.*  «The  land  of  unlimited  possibilities,* 
as  apidied  to  America.  After  his  death  his 
l)rotnn'  published  a  collection  of  poems  from 
his  postmimaus  papers  under  the  title,  'Emtc- 
iwt'  (1904).  Consult  Bartels,  A.,  'Introduc- 
tion to  the  Gillected  Works  of  Wilhelm  von 
Poleiu> ;  von  Mach,  Edmund.  'The  German 
Clasmcs*  (Vol.  XVII,  New  Yoj^k  1914);  Stern. 
*Studien  lur  Literatnr  der  Gegenwan'  (Dres- 
den 1904,  pp.  235-2S3). 


POLHEM,  pol'h&n,  Cbiatopher,  Swedish 
engineer ;  b.  ViAy,  1661 ;  d.  1751.  He  was  edu- 
cated at  Upsala.  Polhem  invented  a  machine 
for  hoisting  ore,  which  proved  so  successful 
that  the  inventor  was  made  director  of  mine 
mechanics  by  the  king.  In  1694-^  Polhem 
traveled  in  England,  France,  Germany  and 
Holland,  everywhere  taking  spedal  note  of  all 
mechanical  inventions  and  improvements.  He 
subsequently  invented  quite  a  luimber  of  ma- 
chines for  agriculture,  mining  and  transporta- 
tion and  from  Charles  XII  received  the  com- 
mission to  construct  a  canal  between  the  Baltic 
and  the  Catte^L  He  also  invented  a  minting 
machine  for  George  I  of  England  and  was 
knighted  by  his  own  sovereign. 

POLICE,  p6'les  (Greek,  fiolileia,  govern- 
ment, from  eoJif,  a  dty),  a  judidal  and  executive 
system,  ann  an  organized  civil  force  for  main- 
taining order  and  enforcing  the  laws.  There 
are  traces  to  be  found  in  every  organized  so^ 
ety  of  some  system  of  rules  for  the  maintenance 
of  peace  and  order.  At  the  same  time,  a  sys- 
tem of  poUce  in  the  spedal  modem  sense  of  the 
term  did  not  exist  in  andent  times.  In  Greece 
it  was  mixed  up  with  the  totality  of  thdr  insti- 
tutions. In  Rome,  not  until  the  time  of  Augus- 
tas do  we  find  the  police  becoming  a  special 
institution,  with  a  numerous  staif  of  varioua 
grades  of  officers.  When  the  barbarians  swept 
across  the  Roman  Empire  and  obtained  the  mas- 
tery «very  trace  of  a  regular  system  of  poHce 


tempt  made  to  re-estahUsh  anything  of  the  kind. 
But  after  the  death  of  Charlemagne  everything 
fell  into  confusion  again.  The  Normans,  estab* 
lished  in  the  north  of  France,  were  the  first 
who  made  stringent  police  regulations  for  the 
asstirance  of  public  tranquillitv.  In  France,  pr^ 
vious  to  the  middle  of  the  15th  century,  the 
provost  of  Paris  and  his  lieutenants  were 
charged  with  maintaining  the  peace  of  the  dty 
and  suppressing  vagrancy.  Under  Louis  XIV 
the  police  attained  its  high^t  measure  of  per- 
fection as  a  repressive  force.  A  universal  S3^ 
tcm  of  espionage  was  established,  and  the 
slightest  indication  of  impatience  under  the  yoke 
of  oppression,  or  the  smallest  de^rture  from 
the  mtMiarch's  views  of  what  was  right,  was 
visited  with  summary  arrest  and  punishment 
In  1794  the  National  Convention  reorganiied 
the  police  and  defined  its  duties,  whid)  com- 
prised almost  every  department  of  administra- 
tive govemmenL  During  the  administration 
of  Napoleon  I  the  dty  police  of  Paris  at- 
tained a  high  dMree  of  eilidenc^.  As  existing 
at  present  the  French  police  generally  is  pre- 
sided over  by  the  Minister  of  the  Ititerio;;  the 
departments  and  communes  are  under  the  pre- 
fects of  police  and  other  munidpal  agents: 
Paris  is  under  sub-prefects,  and  maires,  assisted 
by  commissaries,  the  prefect  of  police  and  his 
numerous  assistants,  llie  police  organization 
on  the  Continent  generally  partakes  largely  ol 
a  military  character. 

In  England,  from  the  time  of  the  Saxon 
longs  there  had  existed  an  organization  of  a 
partially  voluntary  character  for  the  repression 
of  crime,  the  arrest  of  criminals  and  the  main- 
tenance of  good  order.  The  population  was 
divided  into  hundreds  and  these  mto  lithings, 
or  companies  of  10  freeholders  with  their  fami'- 
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!ies.  As  this  system,  however,  was  not  always 
found  to  work  well,  the  high  sheiitT  of  tfie 
county,  his  deputies  and  the  constables  ap- 
pointed by  the  parishes  were  eventually  substi- 
tuted for  the  voluntary  officers  of  the  earlier 
period.  But  in  process  of  time  this  system  was 
also  found  ineffectual  for  the  maintenance  of 
public  peace  and  security;  yet  no  Kreat  improve' 
luent  was  made  until  1829,  when  uie  remodeling 
of  the  police  system  of  London  led  the  way  to 
the  adoption  of  a  uniform  system  for  the  whole 
country.  In  1839  and  1840  acts  were  passed 
providing  for  the  appointment  of  a  county  con- 
stabulary, organized  and  maintained  in  accord- 
ance widi  rules  prescribed  by  the  home  secretary. 
The  Local  Government  Act  of  1888  entrusted 
the  control  of  the  organization  of  the  county  po- 
Uce  in  England  and  Wales  to  the  standing  joint 
committee  of  the  quarter  sessions  and  the  county 
council.  County  boroughs  and  other  large  bor- 
oughs were  left  with  the  control  of  their  policy 
but  iu  the  case  of  small  boroughs  the  control  of 
the  borough  police  was  transferred  to  the 
county  council.  The  Police  Act  of  1890  makes 
provision  for  the  payment  of  pensions  to  super- 


certain  cases.  The  strength  of  the  county  and 
borou^  police  of  England  and  Wales  in  1900 
was  Z/,123,  of  whom  1,460  belonged  to  Liver- 
pool, 1,000  to  Manchester.  700  to  Birmingham, 
500  to  Leeds,  499  to  Bristol  and  465  to  Sheffield. 
The  Metropolitan  Police  haa  charge  of  an  area 
of  over  6^  square  miles,  comprising  21  land 
divisions  besides  the  river  Thames.  Each  divi- 
sion is  under  the  char^  of  a  superintendent. 
The  Criminal  Investigation  Department,  organ- 
ized in  187^  comprises  a  central  body  at  New 
Scotland  Yard  and  branches  in  eaui  of  the 
divisions.  The  Convict  Supervision  Office, 
founded  in  1880,  is  a  branch  of  the  last-men- 
tioned department  The  strength  of  the  Metro- 
politan Police  in  1916  was  22,323,  compriung 
36  superintendents,  650  inspectors,  2,995  ser- 
geants and  18,642  constables.  The  City  of  Lon- 
don Police  are  better  paid  than  the  other  police 
forces  of  the  kingdom.  Their  number  in  1916 
was  1,161,  of  whom  1,015  were  constables. 

In  Scotland  the  organization  of  an  efficient 
pohce  in  the  large  towns  dates  from  1833,  when 
a  statute  was  passed  enabling  '""'^'  '°  estab- 
hsh  a  general  system  of  police.  The  strength 
of  the  Scottish  police  forces  was  5,952  in  1916, 
of  whom  2,100  belonged  to  county  forces  and 
3,8.52  to  dty  and  burgh  forces. 

In  Ireland,  previous  to  1814,  the  police  was 


In  that  year  a 
;  minor  improve- 
:  of  1836  and  its 
tS  and  1857  have 
In  1867  the  title 


in  a  very  disordered  condi 
law  was  passed  by  which  son 
ments  were  effected.  The  a 
subsequent  modifications  in  1 
greatly  improved  the  police, 
of  Royal  Irish  Constabulary  was  conferred  on 
the  force  by  royal  command.  This  force  in 
1916  numbered  9,860  and  was  organized  on  a 
setni-militaiy  plan.  They  live  in  barracks  and 
are  aimed  with  rifles,  swords  and  other  weap- 
ons. They  are  under  the  immediate  authority  of 
the  government  in  Ireland,  and  are  controlled 
by  an  inspector- general.  The  city  of  DubUn 
and  its  suburbs,  with  an  area  of  32  square  miles, 
is  under  a  separate  police  force,  known  as  the 
Dublin  Metropolitan  Police.  The  strength  of 
the  force  in  1916  was  1.143. 


In  the  United  States  the  provisions  for  the 
repression  of  crime  and  the  detection  and  ar-  i 

rest   of   criminals   were   copied   from   those   of  ' 

Great  Britain,  New  York  was  the  first  of  the 
cities  to  have  a  police  force  organized  similarly  i 

to  that  previously  adapted  in  LondotL  The  or- 
dinary police  of  a  dty  are  dressed  in  a  particu- 
lar uniform.  The  secret  police,  more  commonly 
known  as  detectives,  are  not  uniformed.  The 
regulation  and  control  of  the  police  in  a  dty 
is  usually  in  the  hands  of  the  munidpal  au- 
thorities, and  the  cost  of  their  maintenance  is 
paid  out  of  the  local  taixes.  In  New  Voiic  City 
a  division  of  the  force  is  known  as  batbor  po- 
lice, and  there  are  police  boats  for  their  con- 
vemence  in  (latroUing  the  harbor.  In  Washing- 
ton there  exists  a  spedal  force  known  as  czpitol 
police,  employed  by  the  government  to  patrol 
the  buildings  and  grounds  of  the  National 
Capitol.  In  most  large  dties  there  are  squads 
of  sanitary  police  and  in  some  smaller  towns 
volunteer  bodies  of  citizens  are  organized  under 
the  name  of  fire-police.  The  secret  police  of 
the  United  Stales  government  are  Imown  as 
secret  service  agents. 

Military  police  constitute  an  organized  and 
uniformed  body  of  men  attached  to  the  army 
for  the  maintenance  of  dvil  order,  as  distin- 

Kisbed  from  military  disdpline.  After  the 
lited  States  was  forced  into  the  World  War 
a  number  of  large  dties  organised  women 
police  to  look  after  minor  infraction*  of  law, 
and  also  a  body  of  reserve  police  to  aid  in  re- 
pressing outbreaks,  because  of  the  shortage  of 
the  regular  police  who  had  entered  the  army. 
The  varied  functions  of  the  police  in  the  United 
States  are  specifically  set  foT'b  in  State  and 
munidpal  enactments.  In  brief,  it  may  be 
stated  that  if  the  police  of  a  municipality  are 
unable  to  cope  with  a  disturbance  the  sheriff 
of  the  county  may  be  called  on  for  aid;  if  the 
sheriff  cannot  suppress  a  trouble,  after  he  has 
read  aloud  the  not  act,  ordered  a  mob  to  dis- 
perse and  summoned  dviltans  to  his  aid,  he 
may  appeal  to  the  governor  of  the  State  for  a 
military  force;  and  should  the  latter  prove  in- 
effectual, the  governor  may  call  upon  the  Secre- 
tary of  War  for  reinforcements  from  the  regu- 
lar army.  See  Secret  Sesvice;  also  Cokstable; 
Detective. 

POLICE,  Uilitary.  See  Miutaxy  Pouce. 
POLICE  COURT.  See  Comr, 
POLICE  AND  FIRE  ALASH  SYS- 
TEMS. The  usual  police  alarm  system  con- 
sists of  a  beU  signal  and  telephone  arranged  in 
boxes  at  desired  locations.  Keys  to  these  ooxes 
are  held  by  the  poUcemen  on  duty,  who  roust 
report  at  certain  times  from  these  boxes  to 
headquarters  by  telephone.  On  the  other  hand, 
if  headquarters  desires  to  get  in  touch  with  the 
poUceman  on  a  certain  post,  a  bell  is  rui^,  at- 
tracting the  party  called.  This  system  is, 
however,  not  satisfactory,  inasmuch  as  in  most 
cases  the  sound  of  the  bell,  confused  with  so 
many  other  noises  of  the  dty,  is  not  heard. 
Due  to  the  need  for  something  better,  within 
the  past  few  years  a  combination  involving  also 
a  visible  signal  has  been  installed  in  various 
dties,  particularly  those  of  Germany,  where  an 
elaborate  system  is  to  be  found.  Under  this 
system,  which  is  woiked  out  in  detail,  die  prtit- 
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dpaJ  feature  is  a  green  signal  lamp  that  flakes 
when  the  policeman  on  post  is  wanted 

Closely  analo^us  with  the  German  police- 
alarm  system  is  the  fire-alarm  system  in 
general  uSe  throughout  continental  Europe,  the 
chief  difference  being  that  the  signal  lamps  are 
red  instead  of  greeiS.  The  advantage  of  the 
alarm  box  and  telephone  to  fire  headquarters  is 
apparent,  in  that  it  permits  the  department  to 
Imow  immediately  and  exactly  the  location  of 
the  fire.  It  is  of  advantage,  however,  as  is  the 
practice  in  many  places,  to  dispense  with  the 
use  of  the  key  to  open  the  box  and  using  a 
push-buttcm  or  other  handy  device  instead,  for 
the  sake  of  saving  time. 

The  fire-alann  lamps  are,  as  a  rule,  abotit 
15  feet  above  the  sidewalk,  while  the  alarm 
boxes  are  attached  to  the  fire-alarm  poBts  within 
easy  reach,  some  four  feet,  of  pedeitrians. 
These  boxes  arc  ^ncrally  provi4ed  with  a  han- 
dle or  crank,  which  must  be  pulled  or  turned 
according  to  directions. 

Under  the  ordinary  system  it  is  not  unusual 
for  the  individual  fire  alarm  to  be  sent  into  the 
central  fire  headquarters,  and  from  there  trans- 
mitted to  the  branch  headqaaners,  with  a  con- 
sequent loss  of  time.  Under  the  system  under 
description  this  is  avoided,  notice  of  each  fire 
being  sent  to  the  nearest  fire  house  and  simul- 
taneously lo  the  main  or  central  headquarters. 

A  fire-alarm  system  based  on  the  above  prin- 
ciples has  been  installed  in  the  dty  of  Berlin, 
where  the  fire  apparatus  is  also  operated  by 
electricity.  According  to  the  United  States 
Consular  Reports  of  9  Aug.  1011,  ^it  takes  but 
12  seconds  from  the  time  an  alarm  is  sounded 
until  die  department  is  fully  under  way  on  the 

The  great  extent  of  the  fire  losses  through- 
out the  country  is  rarely  understood  by  the 
public  Yet,  in  the  failure  to  take  ort&nary 
precautions  against  fire,  and  in  carelessness  and 
faulty  construction,  losses  amounting  to  $750^ 
000  per  day  are  incurred  throughout  the  United 
States.  On  the  other  hand,  the  fire  losses 
abroad  for  ^x  principal  dttes  for  a  period  of 
five  years  averaged  33  cents  per  person,  as  com- 
pare with  losses  of  $3.02  per  capita  in  the 
United  States.  It  will,  therefore,  be  seen  that 
American  dties  are  in  need  of  adopting  the 
most  urgent  measures  and  of  installing  up-to- 
date  and  efficient  methods  of  fire  and  police 
alarm.  The  necessity  is  most  aptnrent  and 
will  be  recognized  by  all  when  it  is  remem- 
bered that  the  cost  of  adequate  protection  is 
but  a  small  percenta^  of  the  yearly  damage 
done  by  fire  in  each  dty. 

POLICE  JUSTICfta.    See  Coust. 

POLICE  MAGISTRATES.    See   Coukt. 

POLICE  PpWBR.  No  adequate  defini- 
tion can  be  ^ven  of  this  subject,  the  courts 
Dsnal^  deddmg  in  each  case  as  to  its  extent. 
In  its  general  acc^>tation  it  means  the  power 
of  a  munidpal  government  to  preserve  the  wd- 
fare  of  the  public  by  prohibttit^  everything 
that  is  contrary  to  it,  and  demanding  that  which 
is  best  for  its  welfare  and  safety.  The  proper 
exerdse  of  poUce  power  is  merely  to  reguhrte 
the  use  and  enjoyment  of  propr  ~ 
it  is  founded  upon  the  du^  o 
in  the  protection  of  its  citiztua.  l.i 
bare  jurisdiction  of  police  power  1 


federal  system  of  government,  and  it  is  dele- 
gated by  the  State  to  the  municipalities  through- 
out the  State,  and  is  exerdsable  only  wiuiin 
its  limits.  Standard  laws  and  the  preservation 
of  the  public  health  are  one  of  the  most  im- 
portant duties  of  the  police  or  State  munid- 
paKty,  and  they  have  the  right  to  enact  such 
ordinances  as  may  be  require  for  this  purpose 
—  such,  for  example,  as  preventing  the  spread 
of  contagious  diseases,  and,  in  some  instances, 
compelhng  vacdnation,  the  killing  of  diseased 
cattle,  tte  destruction  of  improper  food  prod- 
ucts, compelling  proper  drainage,  prohibiting 
smoldng  and  expectorating  where  necessary  and 
the  r«ulation  of  burials.  An  important  func- 
tion of  the  police  power  is  to  provide  safety  for 
the  public  in  regulating  places  of  public  amuse- 
ment and  meetings;  compelling  the  e       ' 


to    protect    1        .  ,    .  „ 

gambling,  improper  publications,  crudtv  to  ani- 
mals, prostitution  and  drunkenness.  The  mu- 
nicipabties'  general  welfare  is  anodier  import- 
ant function,  for  example:  protection  against 
fire,  regulation  of  buildings  and  the  erection  of 
telephone  and  telegraph  wires,  the  care  of  the 
insane  and  poor,  abatement  of  nuisances  of  all 
kinds  and  regulation  and  control  of  animals. 
The  regulation  of  certain  classes  of  business 
enterprises  come  within  police  power,  for  ex- 
ample: theatres,  markets,  paint  shops,  ware- 
houses and  wharves,  or  any  such  busiuess  that 
if  unrestricted  tnay  become  injurious  to  the 
public  welfare.  Police  power  regulates  the 
practice  of  law,  medidne,  surgery,  also  plumb- 
ers and  the  business  of  insurance,  banking, 
trust  and  railroad  companies ;  it  is  also  withm 
t^eir  power  to  regulate  the  manufacture  and 
sale  or  articles  of  food,  the  prevention  of  fraud 
and  the  hours  of  labor.  The  proper  limitation 
of  the  police  power  is  largely  witfun  the  discre- 
tion 01  the  legislature,  but  the  reasonableness 
and  character  of  the  regulations  and  whether 
or  not  they  are  consistent  with  the  constitution 
and  proper  public  policy,  are  questions  for  the 
courts  to  dedde.  Police  power  cannot  be  exer- 
dsed  for  the  benefit  of  particular  individuals, 
classes  or  for  private  purposes;  it  must  not 
be  arbitrary  or  unreasonable  in  infringing  upon 
the  personal  rights  of  persons,  and  its  main 
object  must  be  for  the  public  good.  See  Pcajcc. 
POLICY,  the  name  given  a  lottery  or 
gand)llng  system,  common  in  large  cities.  A 
combination  of  numbers  like  4-11-44  is  selected 
by  the  player  who  marks  his  numbers  or 
•guesses'  on  a  slip  or  ticket,  for  which  he 
pays  a  small  sum.  The  lottery  drawing  of  three 
numbers  awards  prizes  to  those  persons  having 

Eessed  correctlv.  A  favorite  or  common  com- 
lation  of  numbers  is  called  a  "g^g.'  The  per- 
son playing  policy  stands  only  a  very  small 
chance  of  winning  a  prize. 

POLICY,  Iiunrancc.    See  iMsmANCE. 


Armand  Marie,  Prince  Ee,  French  states* 
man:  b.  Versailles,  France,  14  May  1780;  d. 
Saint  Germain,  France,  2  March  1847.  He  was 
implicated  in  a  conspiracy  against  Napoleon  in 
1804,  and  imprisoned,  but  in  1814  escaped  to 
Edinburgh,  where  the   Comte  d'Artois,  after* 
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ward  Charles  X,  then  was.  After  the  restora- 
tioD  he  entered  the  chamber  of  peers  and  in 
1820  obtained  from  the  Pope,  as  a  reward  for 
services  to  the  Church,  the  title  and  arms  of  a 
Roman  prince.  In  1823  he  succeeded  Chateau- 
briand as  Ambassador  at  London ;  and  in  1829 
was  placed  at  the  head  of  the  new  ministi^ 
with  the  portfolio  of  foreig:n  affairs.  On  27 
July  1830  the  people  were  roused  to  open  insur- 
rection by  the  ordonnances  issued  on  the  25th, 
and  the  dynasty  of  Charles  X  was  overthrown. 
Polignac  accompanied  the  king  to  Cherbourg, 
and  then  went  to  Granville,  where  he  was  af>pre- 
bended.  The  house  of  peers  condemned  hun  to 
imprisontnent  for  life,  but  by  the  amnesty  of 
1836  he  recovered  his  liberty  and  fixed  his  resi- 
dence in  England. 

POLIGNAC,  Helchior  De.  French  cardinal 
and  diplomat:  b.  Puy-en-Velay,  Haute-Loire. 
France,  1661 ;  d.  10  Nov.  1741.  He  was  educated 
for  the  priesthood  and  in  1693  was  named  am- 
bassador extraordinary  from  France  to  Poland, 
for  the  purpose  of  detaching  John  Sobieski 
from  the  leaeue  with  Austria,  and  drawing  him 
over  to  an  alliance  with  France.  On  the  death 
of  Sobieski  in  1696  he  was  employed  in  en- 
deavoring to  effect  the  election  of  the  Prince  of 
Conti  to  the  Polish  throne.  His  intrigues, 
though  successful  in  securing  Conti's  election 
in  1691,  were  defeated  by  Augustus  the  Strong; 
Pfriignac  was  compelled  to  leave  Poland  in 
1702.  He  returned  to  Paris  and  in  1712  was 
appointed  plenipotentiary  to  the  Congress  of 
Uirecht,  and  was  afterward  Minister  to  the 
court  of  Rome.    He  became  cardinal  in  1713. 


was  despatched  as  Ambassador  to  Rome,  suc- 
cessfully performed  his  task  of  reconciling  the 
qtiarreling  factions  of  the  Galilean  Church  and 
was  raised  to  the  archbishopric  of  Auch.  He 
retiimed  to  France  in  1732  and  thereafter  lived 
in  retirement.  As  a  writer  Polignac  is  known 
by  his  didactic  poem  'Anti-Lucretius,  seu  de 
Deo  et  Natura,'  planned  to  prove  the  existence 
of  a  Supreme  Being,  the  maker  and  regulator 
of  all  things.  The  ninth  book  of  this  work 
was  left  unfinished  by  the  author  and  the  whole 

r^m  was  not  published  till  after  his  death. 
was  later  translated  into  French  and  Italian. 
POLILLO,  [w-le'Iyo,  (IJ  a  group  of 
islands  of  the  Philippine  archipelago,  lying  to 
the  north  of  the  entrance  of  Lafpon  Bay,  south- 
cm  Luzon;  and  east  of  central  Luzon.  The 
group  consists  of  the  chief  island  Polillo  and  21 
small  islands,  lying  to  die  south  and  east;  area 
of  the  island  of  Polillo,  131  square  miles ;  area 
of  the  Rroup  203  square  miles.  The  formation 
of  the  islands  is  volcanic ;  the  soil  is  good,  and 
the  inhabitants  are  engaged  mostly  in  agri- 
culture and  fishing  for  home  consumption.  The 
island   of   Polillo   is   mountainous;   the   central 


summit  is  Malolo,  from  which  short  ranges 
extend  in  eveiy  direction  toward  the  coast.  The 
chief  town  of  the  group,  Polillo,  is  situated  on 
the  west  coast  on  a  bay  that  affords  a  good 
harbor.  The  group,  which  was  included  in  the 
province  of  Infanta  bv  the  act  of  the  Philippine 
Commission  of  June  1902,  was  afterward  an- 
nexed to  the  province  of  Tayabas.  Pop.  2,164. 
POUOMYELITIS.  Also  known  as  /«- 
fantUe  Paralysis,  or  Heint  Medins  Disease.   An 


acute  inf«ctioas  ditease,  cfai^y  invohrtng  the 
spinal  coid  and  its  membranes,  at  times  pro- 
gressing into  the  upper  parts  oi  the  mid-brain 
and  bram  itself.  The  agent  itself  has  not  been 
definitely  isolated  (1919)  although  the  disease 
has  been  communicated  to  lower  animals 
(chiefly  monkeys)  and  has  been  transmitted 
uirough  a  number  of  generations  of  these  ani- 
mals. Il  is  known  that  it  is  a  filterable  viras 
of  some  kind,  in  some  ways  behaving  like  the 
filterable  virus  of  the  disease  known  as  hydro- 
phobia. The  mode  ot  ingress  is  not  definitely 
knowii,  but  the  naso-pbarynx  is  supposed  to 
carry  it  It  is  a  communicable  disease  and  oc- 
curs in  epidemic  form,  some  epidemics  having 
almost  circled  the  globe.  It  is  chiefly  found  in 
temperate  cones,  and  the  epidemics  have  oc- 
curred chiefly  in  the  summer  or  autunm,  though 
winter  and  spring  epidemics  are  known.  It  is 
frequently  confused  with  influenza,  epidemic 
lethargic  encephalitis  and  certain  forms  of 
cerebro- spinal  meningitis.  It  afiects  cfaUdren 
chiefly,  but  not  exclusive^. 

The  disease  often  be^ns  with  mild  respira- 
tory or  gastro-intestinal  disturbances.  There  are 
vague  neuralgic  pains  and  headadtcs,  there  may 
be  increased  irritabilily  to  light,  aounds  and 
touch  and  in  from  24  to  72  hours  certain  groups 
of  muscles  are  partially  or  completely  paralyied. 
These  paralyses  are  usually  very  unequally  dis- 
tributed, and  whole  muscle  groups  or  parts  of 
a  muscle  are  involved.  The  involuntary  struc- 
tures are  also  at  times  involved,  causing  various 
trophic  or  vegetative  disturbances.  The  nature 
of  the  changes  in  the  spinal  cord  and  meninges 
are  those  of  an  acute  infiltrating  inflammation 
ir.  which  the  blood  supply  to  the  cord  may  be 
cut  off  or  the  inflammatory  cedema  cause  swell- 
ing and  pressure  upon  nerve  structures.  Thus 
there  results  a  partial  or  complete  destruction 
of  the  nerve  structures  of  the  spinal  cord  which 
are  correlated  with  muscle  function.  The  large 
cells  of  the  anterior  horns  of  the  spinal  cord, 
which  are  stations  in  the  pathways  for  the  con- 
duction of  motor  nerve  impulses,  seem  to  bear 
the  hrunt  of  the  inflammatory  changes,  and 
hence  present  the  most  obvious  changes  which 
were  seen  in  the  old  cases.  But  it  must  be  re- 
membered that  the  pathology  wbid)  was  de- 
scribed in  the  older  accounts  was  framed  upon 
the  study  of  the  old  and  long  since  active  case*. 
The  modern  study  baa  shown  the  widespread 
involvement  of  the  nervous  system  and  also 
shown  that  the  disease  may  be  traced  to  other 
than  purely  nervous  structures,  even  if  the  lat- 
ter bear  the  bnint  of  the  serious  left-over  de- 
structions. In  certain  patients  the  chief  de- 
structions are  found  in  the  mid-brain  tissues; 
from  these  result  paralyses  of  the  cranial  nerves, 
particularly  of  the  eye-ball  muscles  and  the 
muscles  oi  the  face. 

The  course  of  the  disease  varies  consider- 
ably. As  a  rule  its  worst  effects  are  present 
within  the  first  week  of  the  illness.  After  this 
comes  the  long  and  tedious  stages  of  recovery 
which  going  on  slowly  at  first  may  imprave 
more  rapidly  and  then  a  very  long  period,  years 
it  may  be,  of  very  Blow  and  gradual  improve- 
ment if  the  proper  kind  of  treatment  is  pursued. 

The  treatment  is  preventive,  palliative  and 
restorative.  In  the  preventive  treatment  great 
care  should  be  taken  not  to  come  in  contact  with 
poliomyelitis  cases.  esp«ciaUy  in  the  early  sUfftl. 
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As  some  of  -those  sick-  from  tbe  disease  may- 
have  it  in  a  very  light  form  special  quarantine 
measures  are  desirable  for  these  suspects.  All 
children  taken  sick  during  an  epidemic  should 
be  carefully  isolated  and  contacts  with  others 
made  as  light  as  possible.  In  the  acute  stages 
of  the  disease  it  is  not  known  what  may  be 
beneficial.  Lumbar  puncture  helps  some,  ergot 
help  olhers,  and  specific  sera  are  being  evolved 
which  may  help  others.  These  sera  are  con- 
stantly being  improved  and  this  a r tide  can  only 
call  attention  to  this  fact  and  urge  the  afflicted 
parents  to  call  upon  such  wide-awake  physicians 
who  would  be  most  likely  to  be  abreast  of  the 
dtnes  and  know  what  is  going  on  in  medicine. 
In  the  treatment  of  the  chronic  phases  great 
care  and  detailed  attention  should  be  given  to 
conscious  muscle  training.  Electricity,  mas- 
sage and  other  similar  types  of  therapy  are 
usually  unavailing.  They  are  for  the  most  part 
stupid.  The  sick  and  partly  degenerated 
muscles  must  be  activated  into  tome  action 
through  the  only  kind  of  stimulus  to  which  the 
muscles  are  physiologically  accustomed,  namely, 
the  conscious  wish  lo  perform  movements.  This 
tn>e  of  therapy  requires  a  detailed  knowledge 
of  the  useof  all  of  the  muscles  and  the  correct 
typf  of  stimulus  to  bring  out  its  physiological 
possibilities.  The  usual  type  of  gymnastic 
Studies  or  exercises  are  as  a  mle  as  valueless 
as  the  massage  and  the  electricity.  Consult  Tel- 
liffe  and  White,  'Diseases  of  the  Nervous  Sys- 
tem' (3d  ed,  1919). 

Smith  Ely  Jzlupfe,  M.D. 

POLISH  FOWL,  a  breed  of  domestic 
fowls.    See  Poultry. 

POLISH  FRANCISCANS  IN  AMER- 
ICA. A  religious  community  of  the  Franciscan 
order  of  Friar  Minors  estaoHshed  at  Pulasid, 
Wis.,  in  1887,  through  the  special  efforts  of  the 
Ven.  Augustin  Zeytz,  O.F.M,,  at  the  request 
of  the  Very  Rev.  loachim  Macieig-lc,  O.F.M, 
the  provincial  of  Galicia,  Poland.  Through  the 
generosity  of  Mr.  J.  j.  Hof,  a  grant  of  120 
acres  of  land  was  secured  at  Pulaski,  in  the 
State  of  Wisconsin,  where  three  Polish  settle- 
ments had  been  started,  and  on  27  April  1887 
tbe  cornerstone  of  the  new  monastery  of  the 
Assumption  of  the  Blessed  Vir^n  was  con- 
secrated. The  Rev.  Erasmus  Sobicinski^  O.F.M., 
of  Galicia  was  appointed  the  first  superior.  On 
8  April  1889  the  novitiate  was  formally  opened 
and  the  first  candidate  was  received  in  the 
order.  From  this  time  the  institution  grew 
and  developed,  under  successive  directors. 
Father  Erasmus,  the  first  superior,  having  died 
4  Feb.  1890.  In  1900  a  new  residence  was 
opened  in  Green  Bay,  Wis.,  where  in  1903  a 
new  large  convent  was  built  and  dedicated. 
At  Pulaski,  9  Sept.  1901,  Seraphic  College  was 
opened  and  the  building  subsequently  enlarged 
to  accommodate  the  ever-growing  number  of 
students.  The  community  numbers  among  its 
members  14  priests,  31  professed  clerics,  30 
professed  lay  brothers,  7  brothers  of  the  Order 
and  50  students. 

POLISH  LANGUAGE.  The  PoUsh  lan- 
guage is  one  of  the  Slavic  family  of  tongues 
and  is  most  nearly  related  lo  the  Bohemian 
branch  of  that  family.  It  belongs  to  the  western 
group  of  those  .languages  and  is  spoken  by 
about  15,000,000  people,  in  its  various  dialects. 
Remarkable  for  its  phonetic  richness,  Polish 


10  vowels   and  35  consonants.    The 

alphabet  is  the  Latin  diacritic  marks  and  com- 
binations being  used  in  addition.  The  prin- 
cipal peculiarities  of  pronunciation  are  the  fol- 
lowing: c  is  pronounced  like  Is  in  Enghsh;  ch 
is  a  stronjt  guttural,  as  in  German ;  ca  is  pro- 
nounced like  ch  in  Enghsh;  rs  has  a  sound 
compounded  of  that  of  r  and  the  sound  of  a 
in  the  word  azure,  sometimes  almost  the  same 
as  the  latter  sound  alone ;  ss  is  pronounced 
like  our  sh;  w  has  the  sound  of  v.  The  con- 
sonant ^  has  a  sound  absolutely  peculiar  to  the 
Polish  language ;  it  resembles  that  of  I  followed 
by  or  combined  with  a  very  soft  sh.  The 
barred  (  (()  has  a  sound  common  to  the  Polish 
with  other  Slavic  tongues :  it  is  produced  by 
founding  the  letter  /  with  the  point  of  the 
tongue  firmly  pressed  against  the  teeth.  The 
result  is  a  sound  approaching  thai  of  ui.  as  the 
/  in  talk.  Among  the  vowels  e  and  a  are  pro- 
nounced respectively  like  the  French  semi-nasals 
'  has  the  sound  of  i  in  the  English 


words  is  nearly  always  on  the  penult. 

The  Polish  is  a  highly  inflected  language. 
There  were  formerly  three  numbers,  but  the 
dual  has  been  preserved  only  in  the  Masovian 
dialect.  There  are  three  genders,  masculine, 
feminine  and  neuter;  ana  seven  cases,  the 
nominative,  genitive,  dative,  accusative,  vocative, 
instrumental  and  locative  or  prepositional.  The 
diminutives  and  augm en ta lives  are  numerous. 
The  inflections  of  the  verbs  indicate  not  only 
person  and  number  without  the  aid  of  personal 
pronouns  as  in  Russian,  but  also  the  gender 
of  the  person  speaking,  and  the  ijerson  spoken 
about.  The  great  variety  of  inflections  in 
Polish  permits  the  .... 


the 


The  principal  dialects  of  Palish  are  the 
Masovian  or  Mazurian,  spoken  in  the  districts 
around  Warsaw  and  iu  east  Prussia;  that  of 
Great  Poland,  which  is  spoken  chieflv  in  the 
districts  around  Posen,  Gnesen  and  Kalisz;  the 
Silesian  spoken  to  the  east  of  the  Oder;  the 
Cracovian  or  the  dialect  of  Little  Poland ;  and 
the  Polish-Lithuanian  as  distinguished  from  the 
Lithuanian  proper  the  language  of  some  of  the 
greatest  Polish  writers.  Consult  Polish  diction- 
aries by  Booch-Arkossy,  F.  ( P  oh  sh- German,  2 
vols.,  Leipzig  1893  and  1899)  ;  Chodzko,  A.  E. 
B.  (Polish -English  1884):  Dictionary  by  seven 
Polish  scholars  (2  vols.,  Vilna  1856-61); 
Kariowicz  and  others  (Warsaw  I900-)  ;  SGerst 
and  Callicr  (English,  Leipzig  1906)  ;  Linde  (6 
vols.,  Lemberg  1854-60).  Standard  grammars 
include  those  of  MalecW  (ib.  1863)  and  a  'Com- 
parative Historical  Grammar'  by  the  same  (ib. 
1879);  Ko'nski  (Warsaw  1903);  MalinowsH 
(Posen  ISTO)  ;  Morfill  (London  1884)  ;  Kalina 
(Lemberg  1883) ;  Manassewitsch  (Vienna 
IffiG);  Poplinski  (1901);  Smith  (1864); 
Vymata!  (in  German,  BrUnn  1884). 

POLISH  LITERATURE.  Compara- 
tively nothing  is  known  of  the  Polish  lan- 
guage previous  to  the  15th  century.  No 
literary  remains  in  Polish  have  come  down  to 
us  previous  lo  that  time.  For  the  I5th  century 
itself  we  have  onl^  the  'Florian  Psalter,'  'The 
Song  of  the  Virgin  Mary'  (Bogorodzico), 
'Queen  Sofia's  Bible,'  <Jadwiga's  Prayer 
Book,'  and  some  Polish  sentences  in  court  de- 
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s  and  town  documents.    But  we  have  for 


(+14S5), 

was  made  to  stabilize  the  language.  Whatever 
literary  activity  existed  in  Poland  previously 
and  for  some  time  afterward,  found  its  expres- 
sion through  the  L^lin  language.  The  oldest 
author,  who  wrote  in  the  first  half  of  the  12th 
century,  was  Martin  Gallus,  the  chronicler. 
Cholewa  (+  U66)  wrote  the  mythical  history  of 
Poland  in  the  form  of  a  dialogue;  Kadlubek 
02th  and  13th  centuries),  Bogufal,  Basiko, 
Polak,  Janko  of  Czarnkow  were  historians  be- 
fore Jan  Dlugosi  (141S-1480),  the  most  famous 
of  all  the  Polish  historians.  From  the  13th 
century  On  there  were  many  scientists  in  Po- 
land, such  as  the  physicist  Ciolek,  the  humanist' 
Gregory  of  Sanslca,  the  astrologer  and  medical 
writer  Glogowciyk,  and  many  others  who  wrote 
in  Latin.  There  was  also  a  considerable  num- 
ber of  famous  preachers,  sudi  as  Laskarysa, 
Nicholas  of  Blon.  Vincent  Kol. 

In  the  16th  century  Polish  literature  de- 
velops by  leaps  and  bounds  and  soon  reaches 
the   Golden   Age.     The    religious   and  political 

Questions  of  the  day,  arising  from  toe  con- 
icl  of  Catholicism  and  Protestantism,  hrought 
into  the  field  a  very  large  number  of  writers, 
such  as  Wujka,  Onechowski,  Modrzewski. 
One  of  the  most  famous  orators  was  Peter 
Skarga  (1536-1612),  and  among  the  historians 
of  the  time  are  Peter  Bielski  (I49S-),  his  son 
Joachim  Bielski  (1S40-),  Stryjkowski  (1S47-), 
who  wrote  in  Polish,  and  Matthew  of  Miechow 
(+1513),      Kromer      (1512-1589),     Gwagnin 

i+1614),  Biowski  (1S67-16Z7),  who  wrote  in 
atin.  Among  the  scientists  the  first  place  be- 
long to  Nicholas  Kopemik,  who  wrote  in 
Latin.     In   the  belles  lettres   we   start 


of  an  Honorable  Man 'enjoyed  great  popularity. 
Gdmicki  (1527-1603)  dealt  with  the  political 
troubles  of  the  time,  wrote  his  "The  Courtier,' 
which  was  based  on  Castiglione's  'II  libro  del 
cortegiano,'  and  translated  Seneca.  Kochanow- 
ski  (1530-1584)  wrote  political  satires  and  a 
large  number  of  elegies  and  epigrams,  which 
had  a  great  influence,  not  only  by  his  trenchant 
criticisms  of  conditions,  but  also  by  shaping 
the  language  into  a  perfect  instrument  of  ex- 
pression. Other  poets  were  Klonowicz  and 
Siymonowicz,  who  wrote  both  in  Polish  and 
Latin,  the  three  Kodianowskis  and  Zimorowicb 
who  wrote  in  Polish,  and  Krzychi,  Jan 
Dantyszek,  Janidd,  who  wrote  m  Latin. 
The  satire  took  a  peculiar  turn  in  the  16th 
century.  In  the  village  of  Babin  a  landed 
proprietor  and  a  judge  formed  a  °Babin  Re- 
public," in  which  prattlers  were  proclaimed  as 
Statesmen  and  other  officers  were  lauded  in  ^o- 
portion  to  the  incumbent's  incompetency.  The 
Polish  kings  took  interest  in  the  humorous 
republic,  and  the  Latin  writitigs  of  the  Babin 
republic  exercised  quite  an  influence  on  the 
politics  and  the  literature  of  the  time. 

The  second  period,  which  lasted  through 
the  l7th  and  half  of  the  18lh  century,  is  one  of 
decay,  and  is  known  as  the  'macaronic,  panegy- 
ric, scholastic"  period,  when  the  language  itself 
was  degraded  b>^  "macaronism.s  that  is,  a 
senseless  surcharging  with  Latin  terms,  which 
was  a  reflex  of  the  confusion  of  ideas  prevail- 


ing in  political  life.  This  period  abounds  in 
pnvate  memoirs,  where  chronicled  events 
mingle  with  quasi -philosophic  reflections.  One 
of  the  sanest  among  these  men,  who  wrote  in 
Polish  was  Starowolski  (1588-1656) ;  others 
were  Pasek,  Jerlicz,  Andrew  Fredro.  Among 
the  Latin  dironiclers  must  be  mentioned 
Piasecki  (1586-1649),  Albrecht  Radziwill  (1580- 
1656),  Zalusld  (-1-1711).  Mloddanowski  (1622- 
1686J,.a  Jesuit  priest,  excelled  in  the  elegance 
of  diction  in  a  time  which  was  rather  poor  in 
orators.  Among  the  poets  we  have  Twardowski 
(+1660),  the  most  prolific  versifier  of  contem- 
porary events  in  the  17th  century,  Opalinski 
CI609-I6S6),  who  wrote  chiefly  satires,  Wac- 
law  Potodd  (1622-1695),  chiefly  known  for 
his  epic,  'The  Chocim  War,>  in  which  the 
language  reminds  one  of  the  purity  of  the 
previous  period,  Kochowski  (1633-1W9),  the 
official  chronicler  of  John  III,  who  also  left 
a  large  number  of  Polish  and  Latin  verses, 
mainly  of  a  religious  nature^  Jerome  Morsztyn 
(-1-1655),  who  stood  imder  French  influence  and 
preferred  satire,  Andrew  Morsztyn  (1620-1700), 
a  cousin  of  the  former,  who  still  more  followed 
the  French  models,  and  also  translated  Cor- 
neille's  Cid  and  the  works  of  Tasso,  Stanislaw 
Morsztyn  (1630-),  who  translated  Seneca  and 
Radne,  Elizabeth  Druibada  (1687-1760),  one 
of  the  first  Polish  authoresses.  The  most 
famous  of  the  poets  who  wrote  in  L^tic  was 
Sarbiewski  (:i595-1640).  and  there  was  a  whole 
host  of  Latin  panegyrists,  who  hardly  deserve 
mention.  The  drama  barely  made  a  beginning, 
but  none  was  good  enough  to  survive. 

The  third  period  was  one  of  regeneration 
and  lasted  until  the  appearance  of  Mlckiewicz 
in  18^,  In  politics,  Karwidd,  Leszczynski  and 
Jablonowski  advocated  a  much  more  sober 
attitude  than  bad  existed  in  the  time  of  politi- 
cal anarchy,  and  their  view  had  much  to  do 
with  reshaping  Polish  literature.  Konsrski 
(1700-1773)  did  probably  more  than  anyone 
else  to  bring  reason  back  to  literature,  and  much 
was  done  to  improve  and  settle  the  literary 
norm.  Among  the  grammarians  must  be  men- 
tioned Kopczynski  (1735-1817)  and  Mrozinski 
(1784-1839),  while  Linde  (1771-1847)  produced 
his  enormous  Polish  dictionaiy  in  six  volumes, 
the  forerunner  of  Grimm's  German  dictionary 
and  still  the  object  of  admiration  of  philologists. 

We  get  now  tor  the  first  time  historians,  as 
against  the  chroniclers  of  the  previous  period. 
Lojko  (1717-79)  wrote  three  volumes  of 
'Polish  and  Lithuanian  Institutions*  and  a 
large  number  of  historical  essays.  Albertrandi 
(1731-1808),  an  Italian  by  birth  wrote  much 
on  W  lady  slaw  Jagiello,  the  Casimirs,  and 
Polish  history  in  general.  Naruszewicz's 
(1733-96)  'History  of  the  Polish  People'  was 
a  model  for  many  historical  writers.  Other 
historians  were  Waga  (1739-1801),  Bandtke 
(1768-1835),  GolebiowsW  (1773-1849),  and 
documents  were  collected  and  discussed  by 
Kitowicz,  Wybicld,  Niemcewicz,  Kozmian, 
Kilinski  and  others.  Mention  must  also  be 
made  of  the  political  writers  of  the  Four  Years' 
Diet  Kollatay  (1750-1612),  Sta««yc  (1755- 
1826).  Nor  was  there  any  lack  of  ontors,  in 
whom  Poland  had  before  abounded.  We  have 
Soltyk,  Count  Casimir  Sapieha,  Count  Adam 
Czartorysld,  Matuszewicz  and  the  preadiers 
Lachowsld  and  Woromcz.    The  arts  nourished, 
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an4  in  1816  Czenrimki  ms  able  to  write  *A 
History  of  Polish  Civtiiiatlon  and  Leaminj; 
from  the  Tentb  to  the  End  of  the  SeventeerttH 
Cenmry-'  We  h«ve  also  Ae  literary  historians 
Chnwwtki  ( 1759-1810).  Ossolinski  ( 174a- 
1826),  Bentkowskl  (1781-1852),  Count  Ositisk] 
(1770-1842). 

The  first  jnet  of  this  period  is  Trembecki 
(1725-1812),  who  stood  under  the  influence  of 
Voltaire,  and  was  interested  in  poetry  inst  for 
WMtry's  sake.  Wegierski  (17SS-1787)  imitated 
Boileau  and  other  foreign  anthers  in  his  love 
lyrics.  Krasicid  (1735-1801)  wrote  mostly  in 
a  satirical  vdn.  He  gained  his  lirst  reputation 
t^  his  <Fables,i  wrote  ft  'Mousdd'  and  similar 
poems,  several  prose  tales,  and  translated  Os- 
sian,  Ludan  and  Plutarch.  Naruszewicz,  who 
has  already  been  mentioned  as  a  hittorian, 
wrote  fftbles,  satires,  idyls  and  odes,  translated 
Tacitus  and  composed  two  tragedies,  'Guido* 
and  'Tancred.'  Karpinski  (I741-182S),  a  court 
poet,  wrote  pseudo-classic  idyls  and  religious 
songs  of  a  more  substantia]  value.  Kniaziun 
(1750-1807),  too,  wrote  to  please  the  courtiers, 
but  his  'Centennial  Celebration  of  the  Victory 
at  Vienna'  has  more  real  worth.  He  trandaied 
Lafootainc,  Ossian,  Anacreon,  wrote  idyls  ia 
the  style  of  the  German  Gessner,  and  a  nttm- 
ber  of  historical  dramas.  A  more  sterling  poet 
was  Woronicz  (1757-1829),  whose  laraer  work», 
'Asaimot,'  <Lech,>  <The  Wislica  Diet*  wero 
never  finished,  and  whose  'Hymn  to  (>od'  is 
die  only  one  that  has  escaped  cAlivion.  Niem- 
cewici  (1757-1841)  wrote  a  large  nmaber  of 
dramas,  among  which  the  cometVi  'The  Am- 
bassador's Return,'  is  probably  the  best  He 
lived  a  long  time  in  America,  where  he  had 
come  to  join  Kosdusdco.  After  his  re- 
turn to  Poland  be  wrote  some  historical 
poems  and  devoted  himself  to  historical 
studies,  'The  Reign  of  Sigismimd  UI,'  'Me- 
moirs of  Ancient  Poland'  and  others.  He 
also  wrote  his  own  memoirs  and  a  number  of 
novels,  among  which  <Jan  of  Teccyn*  is  prob- 
ably the  best  With  him  begins  the  PoUsk 
novel.  Other  fKwts  of  .this  period  are  Koz- 
mi  an,  Godebski,  Keklewski,  Moraw^.  The 
number  of  dramatic  writers  during  this  time 
is  veiy  great.  The  mediocre  attempts  of  Prin- 
cess Radiiwill  (+17S3)  and  Bogomotec  (1720- 
90)  were  soon  followed  by  the  successful 
adaptations  from  Beaumarchais  and  Moli^re, 
by  Zad)locki  (1750-1821),  who  sattriied  the 
negative  sides  of  Polish  society.  Boguslawski 
(1760-1829)  began  his  dramatic  career  by  trans- 
btiuR  for  the  stage;  then  he  became  the 
founder  and  manager  of  the  Warsaw  Theatre, 
when  he  wrote  his  best  original  drama,  'The 
Cracovians  and  the  Mountaineers,'  in  which 
be  introduced  folksongs.  Other  dramatists 
were  Wenrk,  Felinski,  Dmuszewski,  Prince 
Ctartorysfei. 

The  Romanticism  of  the  West  naturally  af- 
fected Polish  literature  as  well.  As  in  Ger- 
many, so  in  Poland^  collections  of  folksongs  ap- 
peared in  the  beginning  of  the  19th  century, 
sndi  as  by  Zaleski,  Wojdcki,  Pauli  and  a  little 
later,  the  monumental  collection  in  dozens  of 
volumes  by  Kolberg.  With  the  growth  of  the 
new  movement  the  pseudo-classicism  which  had 
prevailed  heretofore  came  to  an  abrupt  end. 
Brodzinski  (1791-1835)  stiired  up  a  discussion 
in  KUt^ba  review  of  'Classidsm,'  and  him- 


self set  the  example  for  a  new  movement  by 
bis  heartfelt  lyrics  and  still  more  with  his 
lectures  on  esthetics,  which  he  beptn  in  1822. 
He  is  chiefly  remembered  for  his  idyl  "Wies- 
law,*  in  which  he  introduced  scenes  from 
peasant  life,  and  is  considered  as  die  forerunner 
of  the  great  Mickiemci.  The  romantidsm 
broUKht  to  tfie  front  the  writers  of  the  Ukraine, 
the  last  stronghold  of  a  romantic  past,  such 
as  Makceski  (  1792-1826),  Goszuynski,  Zaleski, 
Padura,  Grabowski,  Groza.  Malczeski  (1792- 
1S26)  wrote  an  e^c,  'Maria,  a  Ukrainian 
Story*;  GoszczynsU  (1803-76)  is  best  remem- 
bered by  his  poem,  'Saint  John's  Feast,'  which 
deals  with  die  life  of  the  Tatra  mountaineers, 
and  a  number  of  ballads ;  many  of  Zaleski's 
(1802-86)  lyrical  poems  have  been  set  to  music 
These  poets  were  far  surpassed  by  the  Dthuan- 
ian  A^m  Middewict  (179&-I855). 

MickiewicK  gained  his  first  reputation  by 
some  romantic  ballads,  'The  Swiiez  Maid,' 
'Lilies,*  and  with  his  epic  'Grazyna'  and  'The 
Wake'  accentuated  the  quarrel  between  the 
dassktsts  and  romantidsts.  Probably  the  best 
of  his  ballads  is  'The  Three  Budryses,'  though 
'Mrs.  Twardowska,*  'The  Little  Fish,*  and 
man^  others  arc  of  an  eqtially  high  order. 
A  lune  months'  stay  at  Odessa  was  productive 
of  a  series  of  love  songs  in  the  setting  of  the 
Tartar  Crimea.  In  1634  there  appeared  his 
famous  epic  'Pan  Thaddeus,'  tn  which  he 
treated  the  romantic  episode  of  Lithuania's  last 
raid  to  enforce  a  legal  decision.  The  remaining 
d^s  of  his  life  were  dtmraed  by  a  deep 
mystidstn. 

The  period  was  particular^  rich  in  poets. 
Count  Krasinski's  (1612-59)  greatest  work  is 
his  'Undivine  Comedy,'  a  highly  imaranative 
poem;  Slowacki  (1809-1849)  produced  Ares 
dramas  in  verse,  'Kordyan,'  'Maieppa,'  'Bal- 
ladyna,'  and  a  mimber  of  poetical  stories ;, 
Garwynski  (1806-1833^  wrote  fiery  sonnets  of 
war;  of  Pol's  (1807-1872)  many  songs,  probably 
his  'Sing  of  Our  Land,*  written  at  Miclde- 
wlcz's  request,  excels  for  ^mpUdty  of  diction 
and  warmth  of  feeling ;  among  the  o^ier 
lyrics  of  the  lime  most  be  mentioned  Gaszyn- 
sld,  Morawski^  Witwicki|  Jaskowski,  Wasitew- 
sfd,  Lenartowicz,  Ujejski,  Romanowski,  Balza, 
Grudzynsfci.  Not  less  numerous  are  the  epic 
poets.  Syrokomla  (1823-62)  treated  sentimeiu 
tally  the  history  connected  with  his  native  borai 
on  the  Niemen  and  also  tried  himself  in  (he 
drama  and  translated  the  Latin  poets  of  Poland 
into  Polish,  Ziefinski  (1809-81)  wrote  an  epic, 
'The  Kirghiz,'  based  on  his  banishment  to 
Siberia.  Other  poets  of  this  class  are  Zmorski, 
Bielowski,  Fatenski,  Odyniec,  (Thodzko,  K6rsak. 
Kaminsld  (1777-1855)  was  flic  first  one  to 
change  the  state  into  a  national  institution,  and 
at  the  same  time  Alexander  Fredro  (1793-I876J 
and  his  son  John  Alexander  Fredro  (1829-) 
produced  for  it  a  large  number  of  comedies. 
Other  dramatists  were  Korzeniowski,  Magnu- 
siewSld,    Anczyc,    Baiucki,    Asnyk   and    many 

The  novel  first  found  its  expression  in 
Rzewnski's  'The  Memorable  Deeds  of  Master 
Sewcryn  Soplica'  (1839),  after  which  (Hiodzko 
(1795-1851)  produced  his  'Lithuanian  Pictures,* 
while  Skarbek  (1792-1866).  Wojcicki  (1807-79) 
and  a  large  number  of  others  enriched  Polish 
literature  with  didr  excellent  stories,  but  the 
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palm  oi  productivity  and  manysidedness  be- 
longs to  lu^szewski  (1812-),  who  accomplished 
the  phenomenal  deed  of  writing  not  less  than 
700  volumes  in  every  imaginable  line  of  literary 
endeavor.  Among  the  distinguished  historic^ 
writers  must  be  tnentioned  Lelewel,  Morawsld. 
Moraczewski,  Siemieuski,  Scfamitt,  Scajnocha, 
Liske,  Szujski,  while  ihe  history  of  htcrature 
is  represented  by  Bentkowski,  Wismiewsld, 
Lukasiewicz,  Nehring;  the  history  of  lai^uage 
by  Malecki;  bibliography  by  Estrwcher. 
There  is  not  a  line  of  literary  work  which  does 
not  count  some   eminent   authors. 

The  last  quarter  of  the  19lh  and  the  begin- 
ning of  the  ^h  century  continue  the  activities 
so  auspiciously  begun  a  centuiy  earlier.  Cooite's 
positivism  during  this  time  finds  its  expression 
in  Swietochowski's  historical  etsftys,  white  in 
the  novel  its  representative  is  Elisa  Orzeszko, 
who  appears  as  the  advocate  of  progress  and 
science.  Others  belonging  to  this  school  are 
Zacharjasiewicz,  who  described  the  dark  udes 
of  bourgeois  life ;  Jez,  who  gave  sketches  of 
the  Yugo-Slavs;  Baludci,  who  chaminotted  the 
lower  middle  class.  The  greatest  poetess  of 
this  period  is  Konopnicfca,  but  the  fienod  is  par- 
ticularly rich  in  ppels, — Bnozowski,  Jankawsld, 
Urbansld,  Gomulidd  and  others.  Sienkiewicz, 
too,  had  begun  his  career  as  a  positivist,  but 
Vivien  this  fell  into  disrepute  he  turned  his  at- 
tention to  the  past,  produdng  the  famous 
trilogy,  'By  F"ire  and  ISword,'  'The  Deluge,' 
'Pan  Wolodyjowsld.'  Among  his  veiy  many 
novels  dealing  with  antiquity,  probab^  none 
gained  such  wide  reco^ition  as  his  'Quo 
Vadis.'  Positivism  finds  its  last  adepts  in  Prus, 
some  of  whose  novels  have  been  widely  trans- 
Uted. 

With  Wietkiewicz's  stu<^,  'Our  Art  and 
Criticism^'  naturalism  makes  its  entry  into 
Polish  literature,  and  to  this  school  belong 
Dygasinsld,  Zapolska,  Sever,  Reymont,  while 
Zeromski  and  Sieroszewsld  may  be  denominated 
as  impressionists.  Meanwhile  Cracow  develops 
a  school  of  modernists,  among  whom  excel 
Ueder,  Komornicka.  while  Szczepanslti  gath- 
ered tc^ether  all  these  forces  in  'Zycie,'  a 
Eeriodical  founded  by  him  in  1S97.  The  num- 
er  of  talents  in  this  ^oup  is  very  large.  la 
addition  to  the  names  just  given  may  be  men- 


kowski,  Kondratowicz,  Soltan.  This  modern- 
ism deteriorated  into  decadence,  but  amidst  it 
blossomed  the  poets  of  might,  Orkan,  Danilow- 
ski,  Micinski,  who  sing  of  loftier  idealsL  It  is 
hard  to  foretell  what  the  regeneration  of 
Poland  has  in  store  for  it  in  Uterature,  but 
the  extremely  rich  immediate  past  presages 
a  brilliant  future. 

Bibliograph}'. —  For  a  historical  study  of 


works  of  Kaluzniacla,  Ledejewski,  Nehring, 
etc.,  and  for  grammar  the  works  of  Briidkner, 
Krynsld,  Malecki,  Matusick,  Ulaszyn ;  for  the 
dialects,  Karlowiu,  Dembowski  and  BlaL  The 
Polish-English  and  English- Polish  dictionaries 
of  Rykaczewski  (London  )849),  Chodiko  (Ber- 
lin 18?4),  Kierst  O-eipiig  1896) ,  will  be  found 
useful,  wnilc  for  a  Polish-Polish  dictionary  Kar- 
lonicz's  'Slownik  jezyka  polskiego*  (still  in 
process    of    publication)    wiU   far   surpass   the 


excellent  older  one  by  linde  (Lwow  1854-60). 
Polish  literature  may  be  studied,  in  Polish,  m 
the  works  of  Bentlcowsld,  Breza,  Chmidowski, 
Wa^lewsld,  Wisxniewski,  but  especially  in 
Wiek  XIX,  sto  ht  myiti  foUtiei  (WarsMiwa 
1906-).  In  German  we  nave  the  works  of 
Brandes,  'Polen'  (also  in  Englidi,  London 
1903),  Bruckner,  Kurtsmann,  Lipnida,  Nitsch- 
mann,  Weckowsld  and  in  &iglish,  N.  Forbes, 
'Polish  Literature,*  a  lecture  (London  and 
New  York.l9in.  In  English  we  have  also  the 
collections  of  £.  C  M.  Benecke,  'More  Tales 
by  Polish  Authors,'  (New  York  1916) ;  Sir 
John  Bowring,  ^Specimens  of  the  Polish  Poets,' 
(London  1^);  P.  Sobolewiki,  'Poets  and 
Poetry  of  Poland,'   (Chicago  1883). 

Leo  Wnina. 

POLISH  SUCCESSION  WAR,  a  con- 
flict arising  in  1733  from  die  contest  for  the 
Pohsh  throne,  between  StanisIaE  Leszczynski 
and  Augustus  III  of'Saxony.  (See  Poland). 
Stanislas  Lestczynski  was  supported  by  France, 
w4iile  Russia  and  Austria  embraced  the  cause 
of  Augustus  III.  The  war,  however,  speedily 
assumed  the  character  of  a  struggle  on  the  part 
of  Fiance  to  undermine  the  power  of  Austria. 
While  Leszczynsld  was  besieged  in  Dantiig  by 
a  Russian  force  and  finally  compelled  to  flee, 
France,  in  alliance  with  Spain  and  Sardinia, 
overran  Lorraine,  Milan,  Sicily  and  Naples. 
"n^ere  was  little  active  fif^ting,  however,  and  in 
1735  preliminaries  of  peace  were  signed  at 
Vienna  confirmed  hy  a  definitive  treaty  three 
years  later.  Augustus  HI  was  recojj^nized  as 
king  of  Poland;  Stanislas  Lessczynski  received 
the  honorary  title  of  king,  with  the  duchies  of 
Lorraine  and  Bar,  which,  on  his  death,  were  to 
revert  to  France;  the  dispossessed  Duke  of 
Lorraine  was  to  be  compensated  with  the 
Duchy  of  Tuscany  on  the  extinction  of  the 
house  of  Medid ;  and  Naples  and  Sidly  were 
bestowed  by  the  emperor  on  the  Spanish  in- 
fante, Don  Carlos,  in  exchange  for  Parma  and 
Piacenza.  The  peace  treaty  was  finally  settled 
at  Vienna  in  1738.  See  also  PoLAm>  and  con- 
sult 'C^iribridge  Modem  History'  (Vol  VI, 
New  York  19W). 

POLISHING  AND  POLISHING  MA- 
TERIALS. The  name  polishing  is  applied 
to  the  process  by  which  the  surface  of  a  ma- 
terial is  made  to  assume  the  most  brilliant  ap- 
pearance of  which  it  is  capable.  The  degree 
of  polish  or  brilliancy  wlitai  a  {^ven  surface 
can  take  on  is  in  general  proportionable  to 
the  hardness  of  the  material.  The  article  to  be 
polished  must  first  be  made  smooth.  The 
softer  bodies,  such  as  wood,  alabaster,  ivory, 
are  smoothed  by  means  of  glass-p^er  and 
pumice-stone;  metals,  with  emery,  pumice-stone, 
and  polishiog-stonesiglass,  with  sand  and  em ei;; 
and  precious  stones  with  emery.  In  the  case  of 
wood  the  polishing  is  effected  by  rubbing  with 
French  poUsh.  Polishing  wheels  are  commonly 
used  in  the  case  of  metais,  being  discs  of  wood 
covered  with  leather,  and  on  wnich  pulverised 
tripoli,  chalk-rouge,  tin-putty,  etc,  is  sprinkled. 
Diamond  powder,  or  the  powder  of  other  hard 
stones,  is  used  to  polish  gems.  See  Eusby  ; 
Pumice-stone 

POLISHING  SLATE,  a  rock  occurring 
mostly  in  beds  of  the  Tertianr  fonnatton.  Tex- 
tiuA  earthy,  soft,  friable.    It  consists  of  die 
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sifidous  shdls  or  envelopes  of  vsritnis  species 
of  Diatomacea,  the  ntunber  contained  in  a  cubic 
inch  havins  been  reckoned  to  be  about  41,000,- 
000,000. 

POLISHING  WHEELS.  See  Poushinc 
POLITIANUS,  po-lish-I-a'nus,  Angelus 
(Latinized  form  of  Ancelo  PouziANOJk  Italian 
scholar  and  poet:  b.  Montepulciano,  Tuscany, 
14  July  14S4;  d.  Florence,  24  SepL  1494.  His 
name  was  taken  from  bis  native  town,  the 
family  name  having  been  Antbrogini.  He  was 
educated  at  Florence,  where  he  acquired  K^eat 
proficiency  in  the  classics  and  in  Hebrew ;  and 
studied  the  philosophy  of  Plato  under  Mar^lio 
Ficino,  and  the  philosophy  of  Aristotle  under 
Argyropulo.  The  first  production  which  brou^t 
him  into  notice  was  a  Latin  poem  on  the  tour- 
nament of  Ciulio  de'  Uedid.  He  assumed  the 
ecciesiasticaJ  habit,  and  acquired  by  his  accom- 
plishments the  favor  of  Lorenzo  de'  Medici, 
who  made  him  tutor  to  his  children,  and  pre- 
sented him  with  a  canonrj;  in  the  cathedral  of 
Florence.  In  1484  he  visited  Rome,  and  met 
with  a  flattering  reception  from  Pope  Innocent 
VIII.  After  his  return  to  Florence  he  lectured 
with  distinguished  success  on  the  Latin  and 
Greek  languages.  Among  the  most  famous  of 
his  writings  are  an  account  of  the  conspiracy 
of  the  Pazzi;  a  I^tin  translation  of  Herodian; 
3  collection  of  Greek  epigrams ;  the  Latin  poem 
'Rusticus';  Taulpistemon' ;  and  'Sylv*,'  a 
collection  of  odes,  epigrams  and  short  Latin 
poems ;  beside  some  miscellaneous  works  in 
prose  and  verse,  and  a  drama  on  the  story  of 
Orpheus,  printed  in  1475.  This  latter  piece 
was  set  to  music,  of  the  science  of  whicK  he 
was  passionately  fond,  and  is  considered  the 
earliest  specimen  of  the  opera,  or  Italian  musi- 
cal drama.  As  a  Latin  writer  he  may  be  reck- 
oned one  of  the  first  who  introduced  that  age 
of   revived  classical  Latinity  which  forms  so 

Bomtnent  a  feature  in  modern  literary  history. 
e  was  an  industrious  and  skilful  collator  of 
ancient  manuscripts,  and  gave  great  assistance 
to  the  editors  in  the  early  perioaof  typography. 
He  also  extended  his  researches  to  jurispru- 
dence, and  contributed  greatly  to  the  correction 
and  illustration  of  the  'Pandects.*  His  Latin 
works,  including  12  books  of  'Letters,'  were 
published  in  Paris,  1512.  Consult  Gresswell, 
*Life  of  PoKtian*  (1805);  Seraasi,  <Vita  di 
Angelo  PoKriano'  (1808);  Roscoe,  'Life  of 
Lorenzo  de'  Medici'  (10th  ed.  18S11 :  Symonds, 
'The  Renaissance  In  Italy'  (1875-86),  and 
'Sketches  and  Studies  in  Italy>  (1879). 

POLITICAL  CONTRIBUTIONS.  See 
CoMtTPT  Practices  Acts. 

POLITICAL  CONVENTION.  See  Con- 
vention, Political. 

POLITICAL    ECONOMY.      See    Eco- 

ITOMIC8. 

POLITICAL  OFFENSES,  those  offenses 
considered  injurious  to  the  safety  of  the  State, 
or  fiurfi  crimes  as  form  a  violation  of  the 
allegiance  due  by  a  citizen  to  tfie  recognized 
supreme  authority  of  his  country.  In  the  an- 
cient times  of  the  Rotnan  republic  offenses  of 
this  nature  were  comprehended  under  the  name 
perduellio,  and  were  considered  equivalent  to 
makinic  war  upon  the  State,  In  modern  times 
the  crimes  considered  political  offenses  have 
varied  at  different  periods    and    in    different 


states.  In  England  the  most  serious  political 
offenses  are  termed  treason  and  those  of  a 
lighter  nature,  which  do  not  aim  at  direct  and 
open  violence  against  the  laws  or  the  sovereign, 
but  which  excite  a  turbulent  and  discontented 
spirit  -^lich  would  likely  produce  violence,  are 
termed  sedition.  (See  SEornoN).  Political 
offenders  of  foru^  countries  are  by  English 
law  not  included  in  ertradttioti  treaties,  and 
the  secretary  of  State  may  order  at  any  time 
a  fugitive  criminal  accused  or  convicted  of  such 
crimes  to  be  discharged  from  custody.  In  the 
United  States  also,  and  in  most  of  the  countries 
of  Europe,  the  extradition  treaties  do  not  iit- 
clude  the  giving  up  of  political  offenders.  After 
the  United  States  entered  the  World  War,  the 
term  'political  offenses'  came  to  be  applied  to  a 
conuderable  nimiber  of  unpatriotic  acts  tend- 
ing to  belittle  or  hinder  the  national  efforts  put 
forth  to  win  the  war,  and  in  a  large  number  of 
convictions,  especially  long  terms  of  imprison- 
ment and  beavy  fines,  were  imposed  by  4he 
United  States  courts. 

POLITICAL  PARTIES.  See  Conven- 
tion, Political;  Elections;  Vote,  Voters, 
Voting;  Ballot;  Priuary,  Direct;  Primary, 
PreSIdental  Preference;  (^ucus;  Congress, 
and  the  parties  by  name. 

POLITICAL  PARTIES  IN  THE 
UNITED  STATES.  See  Untteii  States,  Po- 
litical Paktees  in  trs. 

POLITICAL  PARTIES  AND  THE 
WORLD  WAR.  The  fortunes  of  political 
parties  depend  to  a  large  extent  upon  the 
popularity  of  the  principles  which  they  espouse, 
as  indicated  by  their  platforms  and  by  the  char- 
acter  of  the  men  whom  they  nominate  for  office. 
The  nrinci^les  advocated  by  the  political  parties 
are  determined  in  accordance  with  their  respec- 
tive points  of  view  or  reactions  toward  the 
leading  (juestions  or  issues  of  a  public  pharacter 
with  which  the  country  is  confronted.  Among 
such  questions  or  issues,  that  of  war  is  one  of 
the  most  striking  and  important.  This  includes 
not  only  the  -question  of  entering  the  war  but 
also  that  of  the  method  of  prosecuting  it  after 
it  has  been  entered  upon,  and  also  the  contti- 
lions  of  terminating  it-  Upon  all  three  of  these 
Questions  relating  to  war,  political  parties  are 
likely  to  take  different  attitudes  and  to  en- 
deavor to  attempt  to  carry  out  the  polides  which 
thw  respectively  support  through  securing  con- 
trol of  the  government  and  the  administration 

There  are  difficulties,  however,  in  die  as- 
sumption by  political  parties  of  different  atti- 
tudes toward  questions  of  war  which  do  not 
arise  to  the  same  extent  in  connection  with 
their  division  over  questions  of  domestic 
policy.  The  principal  issues  upon  which  polit- 
ical parties  have  divided  in  the  United  States, 
during  most  of  our  history,  have  been  those  of 
a  domestic  or  internal  character.  This  has 
been  due  largely  to  our  geographical  isolation 
and  lack  of  proximity  to  powerful  or  trouble- 
some nrij^bors.  There  has,  on  the  whole,  been 
Htlte  attention  paid  to  questions  of  our  foreign 
relations  and  little  popular  understanding  of 
such  questions,  and  political  parties  have  conse- 
quently, during  most  of  our  history,  subor- 
dinated such  questions  in  their  platforms  to 
those  of  domestic  policy.    Thus  in  time  of  n 
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partisan  politics  becomes  comparatively  quies- 
cent because  the  usues  upon  which  parties  di- 
vide are  usually  domestic  questions,  while  in. 
war  questions  of  foreign  policy  and  inter- 
national import  become  paramount,  and  these, 
being  new  and  little  understood  by  the  mass  of 
the  voters,  allow  little  opportunity  for  the  ap- 
Stearance  of  decided  party  cleavage.  A  ques- 
tion of  oiu'  foreii:n  relations,  however,  which 
affects  our  vital  interests  so  intimately  as  that 
of  war  cannot  weU  be  ignored  by  the  poUtitaJ 
parties.  Upon  a  question  of  foreign  war,  how- 
ever, there  is  usually  a  much  greater  approach 
to  popular  unity  and  unanimity  of  public  opin- 
ion than  upon  questions  of  domestic  policy. 
Most  persons  subscribe  to  the  view  that  party 
politics  should  stop  at  the  water's  edge  and 
that,  in  case  of  war,  it  is  the  duty  of  every  good 
citizen  to  support  his  country,  whether  right  or 
-wrong.  It  is  true  that,  both  in  the  War  of  1812 
and  in  the  Meidcan  War,  ther^  was  consider- 
able dissatbfaction  in  certain  sections  of  the 
country  with  the  war  policy  of  the  govern- 
ment, Dut  there  was  nevertheless  lets  apparent 
difference  of  opinion  over  these  wars  than  over 
equally  important  questions  of  domestic  policy. 
It  may  also  be  noted  that  the  opposition  of  the 
Federalist  party  to  the  War  of  16l2  contributed 
largely  to  the  demise  of  that  party. 

Another  di£Gculty  in  the  way  of  injecting 
party  politics  into  Ae  question  of  the  conduct 
of  war  is  the  necessity  for  a  considerable  de- 
gree of  continuity  of  policy-  and  stabihty  of 
government  if  the  war  is  to  be  brought  to  a 
successful  conclusion.  A  government's  foreign 
policy,  in  order  to  be  permanent  and  construc- 
tive, should  not  be  made  the  plaything  of  party 
politics,  and  this  is  especially  true  of  war.    The 


fluctuations  of  public  opinion  in  time  of  peace 
become  dangerous  in  dmes  of  war  if  carried 
too  far.-  For  this  reason,  the  party  in  power 
during  the  exbtence  of  a  war,  usually  appeals 
for  the  support  of  the  voters  in  order  Uiat  a 
continuous  policy  and  a  united  front  may  be 
presented  to  the  enemy.  The  re-election  of 
President  Lincoln  in  1864  was  advocated  on  the 
ground  that  it  was  unwise  'to  swap  horses 
while  crossing  a  stream.^  Appeals  were  also 
made  to  the  voters  on  this  ground  by  leaders 
and  supporters  of  the  party  in  power  in  1898  to 
elect  a  Congress  composed  of  a  majority  of 
members  of  that  party,  although  the  Spanish- 
American  War  was  then  practically  over.  In 
England  it  is  possible  to  iMstpane  a  general 
election  by  mutual  consent  during  time  of  war, 
and  thus  avoid  presenting  to  the  voters  the  op- 
portunity of  swapping  horses.  Under  the  plan 
of  astronomical  government  which  we  have  in 
the  United  Stales,  howeve^  elections  come 
regularly  at  stated  intervals  regardless  of 
whether  the  country  is  at  war  or  peace.  For 
this  reason,  some  sort  of  a  party  contest  even 
during  time  of  war  is  practically  unavoidable. 
Moreover,  on  account  of  the  organization  of 
our  national,  state  and  local  governments  gen- 
erally in  accordance  with  the  principle  of 
separation  of  powers,  as  well  as  on  account  of 
the  numerous  elections  and  the  large  number  of 
elective  officers,  it  is  necessary  for  political 
parties  in  the  United  States  to  maintain 
stronger   and   more    permanent ,  organiialions 


than  is  required  in  other  countries.  Althmtfifr 
a  truce  between  the  parties  may  be  patched  up 
at  the  outbreak  of  war,  it  is  likely  to  be  of 
short  duration  and  to  be  broken  as  soon  as 
party  exigencies  deraaiHl  it  at  the  apprt^ch  of 
an  important  election.  At  such  a  time  the  (^ 
position  party  cannot  ejcpect  to  maintun  its 
organiialion  intact  unless  it  makes  a  contest  to 
secure  control  of  the  offices  wherever  there  is 
a  fair  chance  of  success.  Under  these  cir- 
cumstances, the  necessity  apparently  rests  upon 
the  leaders  of  the  Opposition  party  to  find 
issues  and  to  carry  the  contest  to  the  polls  in 
spite  of  the  existence  of  war  and  in  spite  of 
the  fact  that  a  considerable  percentage  of  the 
rank  and  file  of  both  parties  is  enrolled  in  the 
armies  at  the  front  and  unable  to  participate  In 
the  election  on  account  of  practical  difficulties. 
The  war  has  reacted  somewhat  differently 
upon  political  parties  in  European  parliamentary 
govemmenls  than  upon  those  In  the  United 
States.  From  one  point  of  view  the  British 
cabinet  is,  in  ordinary  times,  a  party  com- 
mittee. It  is  a  body  of  j)oliticians  selected  from 
the  leaders  of  the  majority  party,  rather  than  a 
body  of  non-partisan  terfinical  experts;  it  is  a 
parliamentary  committee  holding  secret  sessions 
and  collectively  responsible  to  the  House  of 
Commons.  At  the  outbreak  of  the  war  it  con- 
sisted of  an  unwieldy  body  of  about  20  mem- 
bers. The  war,  however,  has  wrought  funda- 
mental changes  in  its  character.  At  the  very 
outset  a  party  truce  was  agreed  to,  followed 
shortly  afterward  by  the  creation  of  a  coalition 
cabinet  of  about  the  same  number  of  metnbers, 
containing  practically  all  the  prominent  leaders 
of  the  two  major  parties,  but  with  a  nonpartisan 
technical  expert,  Lord  Kitchener,  in  charge  of 
the  war  office.  The  formation  of  the  coalition 
cabinet  sealed  the  party  truce  and  indicated  a 
significant  departure,  at  least  temporarily 
from  the  ordinary  plan  of  party  control  ana 
responsibility.  Certain  other  changes  also  fol- 
lowed in  the  train  of  the  coalition  cabinet 
The  cabinet  ceased  to  be  a  mere  parliamentary 
committee  and  less  attention  began  to  be  paid 
to  proceediiws  in  Parliament,  inasmuch  as  the 
latter  ceased  to  affect  or  control  the  policies 
and  personnel  of  the  cabinet  The  responsi- 
tulity  of  the  cabinet  was  rather  to  the  electorate 
than  to  the  House  of  Commons.  TTiat  this 
snonsibility  had  become  individual  rather  than 


out  affecting  the  tenure  of  office  of  the  other 
members.  Under  these  circumstances,  the 
necessity  for  holding  general  elections  ceased 
and  acts  were  passeafrom  time  to  time  putting 
off  the  elections  by  prolonging  tlw  duration  of 
the  House  of  Commons. 

The  British  coalition  cabinet  proved  imsat- 
isfactory,  however,  largely  because  of  its  un- 
wieldy size,  and  smaller  conunittees,  selectal 
partly  from  the  cabinet  and  partly  from  out- 
side were  appointed  to  supervise  particular 
phases  of  the  administration.  One  of  these  com- 
mittees was  the  war  committee,  which  subse- 
quently developed  into  the  war  cabinet  of  five 
members  with  Lloyd  George  at  its  head.  The 
war  cabinet,  however,  differed  from  the  war 
committee  in  that  the  latter  was  a  mere  Com- 
mittee of,  and  subordinate  to,  the  large  cabinet, 
while   the   war    cabinet   i 
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groui>  of  leaders  of  both  parties  which  was 
superior  to  the  ministry.  For  the  most  part, 
the  members  of  the  war  cabinet  were  not  our- 
dened  with  the  duties  of  administrative  office, 
sc  that  they  could  devote  their  whole  attention 
to  general  matters  connected  with  the  war. 
The  war  cabinet  was  a  manifest  improvement 
over  the  cumbrous  coalition  cabinet,  but  even 
die  war  cabinet  lacked  the  advantages  which 
come  from  the  concentrated  power  and  respon- 
sibility of  a  single  controlling  head,  such  as  we 
h*ve  in  the  United  States. 

We  may  now  contrast  the  developments  it) 
the  United  States  with  those  in  Great  Britain. 
In  November  1917,  Premier  Ltoyd  George  de- 
clared that  he  was  almost  the  only  minister  in 
aay  land  on  either  side  who  had  been  in  oEGce 
since  the  beginning  of  the  war.  Practically  all 
the  others  bad  fallen  by  the  wayside  through 
one  cause  or  another.  This  was  not  the  case, 
however,  in  the  United  States.  A  few  months 
after  the  re-election  of  President  Wilson  in 
1916,  many  votes  beijig  undoubtedly  cast  for 
him  on  the  ground  that  he  bad  kept  us  out  of 
war,  he  found  himself  unable  longer  to  pre- 
serve peace  and  at  the  same  time  maintain  the 
national  honor  and  self-respect.  The  entrance 
of  the  United  'Sutes  into  the  war  however,  oro- 
(hiced  no  calxnet  crisis  as  it  had  done  in  Ei^- 
land.  The  same  cabinet  that  had  served  in  time 
of  peace  continued  to  serve  without  change 
after  a  state  of  war  had  been  declared.  A  de- 
mand arose  froca  certain  leaders  and  organs  of 
the  opposition  party  that,  following  the  exam^e 
of  Ea^indt  a  coalition  cartiinet  should  t>e 
formed,  tmt  the  demand  was  unheeded.  The 
opposition  to  the  President's  conduct  of  the 
war  culminated  in  the  attempt  to  secure  the  en- 
actment of  what  was  known  as  the  Chamber- 
lain war  catnnct  bill,  providing  for  die  appoint- 
ment of  a  war  cabinet  *of  three  distinguished 
dticens  of  demonstrated  executive  ability,* 
which  should  practically  take  the  conduct  of  file 
war  out  of  the  bands  of  the  President  and 
tl9urp  his  constitutional  functions  as  com- 
mander-in-chief of  the  military  forces.  This 
bill  at  pfxiposed  would  probably  have  compli- 
cated the  situation  rather  than  simplified  it, 
and  was  clearly  unconstitutional,  yet  it  was 
supported  on  the  ground  that  sudi  a  war  cabi- 
net bad  been  established  in  Great  <Britain  with 
resulting  increased  efficiency  in  war  administra- 
tion, and  we  ^ould  consequently  profit  by  her 
example.  Such  an  argument,  however,  failed 
to  take  into  account  fundamental  differences  in 
the  forms  of  the  two  governments.  The  Over- 
man bill,  which  was  finally  enacted  instead  of 
die  Chamberlain  bill  and  gave  the  President 
power  to  co-ordinate  and  consolidate  the  scat- 
tered administrative  agencies,  was  much  more 
in  harmony  with  the  form  and  spirit  of  our  in- 
stitutions. The  President  neither  cootd  be,  ex- 
cept by  impeachment,  nor  ought  to  be  sup- 
planted in  the  conduct  of  the  war.  Stability  of 
policy  and  administration  in  time  of  war  is 
more  important  than  that  the  personnel  of  the 
government  should  change  quickly  and  readily 
in  accordance  with .  the  changing  currents  of 
popular  opinion  and  the  ebb  and  flow  of  par- 
tisan politics.  To  secure  such  stability  in 
Great  Britain,  a  coalition  cabinet  was  deemed 
necessary  in  order  to  avoid  partisan  criticism 
and  stn^le  which  might  otherwise  cause  the 


downfall  of  the  government  throiwfa  the  loss 

of  cot^dence  in  it  by  the  House  otCommons, 
to  which  it  was  responsible.  No  such  coaUUon 
was  necessary  in  tne  United  States,  however, 
since  the  cabinet  ofiicers  are  not  responsible  to 
Coi^ress  and  are  in  no  danser  of  an  upset  so 
long  as  th^  retain  the  confidence  of  the  Presi- 
dent, who  is  not  only  the  head  of  the  adminis- 
tration but  also  the  leader  of  his  party,  and 
whose  tenure  of  office  is  of  course  secure  for 
the  period  of  his  term.  The  concentrated 
power  and  stabiiii^  of  tenure  of  the  President 
makes  for  such  efficiency  in  war  administration 
as  parliamentary  governments  are  unable  to  at- 
tain exccfit  by  abandoning  the  essential  priti- 
ciple,  that  is,  ministerial  responsibility,  to  Parlia- 
ment on  which  such  govermnents  are  based. 
The  argument  that,  because  the  establishment 
of  the  British  war  cabinet  resulted  in  increased 
efficiency,  such  a  plan  would  have  the  game  re- 
sult in  the  United  States  failed  to  take  into 
account  the  fact  that  the  establishment  of  the 
British  war  cabinet  was  a  move  in  the  direction 


would  be  a  move  in  the  direction  of  the  difhi- 
eion  of  such  power  and  responsibility. 

Upon  the  entrance  of  the  United  States  into 
the  war,  a  party  truce  of  a  somewhat  Umited 
character  was  tacitly  agreed  to  by  the  two 
major  parties.  In  the  nature  of  tmngs,  how- 
ever, such  a  truce  could  be  only  temporary.  A» 
the  summer  of  1918  approached,  President  Wil- 
son, in  calling  upon  the  members  of  Consress 
to  attend  to  legislation  rather  than  to  go  home 
to  mend  their  political  fences,  made  use  of  his 
well-known,  laconic  expression,  'Politics  is  ad- 
journed.* Politics,  however,  was  not  adjourned 
stHt  die,  but  was  liable  to  be  reconvened  in 
special  session  at  the  first  opportunity.  This 
opponimity  came  with  the  approadi  of  the  Con- 
gressional elections  of  the  fall  of  191S,  which 
were  the  only  elections  of  any  importance  held 
in  the  United  States  during  its  pardcipation  in 
the  war.  It  is  true  that  even  m  this  election 
some  traces  of  the  party  truce  remained.  In 
Minnesota  the  Democrats  did  not  oppose  the 
re-election  of  the  loyal  Republican  candidate 
for  United  States  senator.  In  New  York  City 
an  agreement  was  reached  between  the  leaders 
of  the  two  major  parties,  in  accordance  with 
which  each  party  endorsed  the  candidates  of  the 
other  in  three  Congressional  districts.  These 
instances,  however,  were  exceptional  and  were 
prcfbably  due  in  part  to  the  belief  that  the  elec- 
tion of  the  candidates  whom  it  was  proposed  not 
to  oppose  was,  in  any  event,  a  foregone  conclu- 
sion. Party  contests  occurred  generally  in 
Slates  and  districts  wherever  there  was  a  fair 
chance  for  the  election  of  either  candidate. 

The  Congressional  campaign  of  1918  at- 
tracted on  the  whole,  as  was  natural,  much  less 
public  attention  than  usual,  Until  a  few  days 
before  election  day,  war  news  crowded  political 
news  out  of  the  headlines  of  the  newspapers. 
Underneath  the  surface,  however,  the  political 
pot  was  simmering.  The  case  of  the  Demo- 
crats, in  the  eyes  of  most  of  the  Congressional 
leaders  of  that  party,  rested  lar^ly  on  the 
ground  that,  under  their  administration  of 
affairs,  the  war  was  being  conducted  success- 
fully. A  huge  army  had  been  placed  in  France 
—  an  undertaking  more  gigandc  than  the  conn- 
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try  had  ever  before  attempted,  in  comparison 
With  which  our  efForts  in  the  Spanish- American 
War  were  mere  child's  play  —  and  ^et  there 
had  been  less  mismanagement,  inefficiency  and 
giaft  than  in  farmer  wars.  President  Wilson's 
claim  for  the  support  of  his  policies,  however, 
rested  on  a  loftier  plane  than  mere  military 
success  or  efficient  management  in  the  conduct 
of  the  war.  In  March,  the  President  had  is- 
sued an  appeal  to  New  Jersey  Democrats  in 
which  he  struck  the  keynote  of  service  to  hu- 
manity as  the  aim  which  the  party  should  em- 
brace. The  days  of  political  and  economic 
reconstruction  which  are  ahead  of  us,*  declared 
the  President,  ^no  man  can  now  definitely  as- 
sess, but  we  know  this,  that  every  program  must 
be  shot  through  and  through  with  utter  disin- 
terestedness; that  no  parly  must  try  to  serve 
itself,  'hut  every  party  must  try  to  serve  human- 
ity. .  .  .  Every  program  must  he  tested  by 
this  question  and  this  question  only.  Is  it  just, 
is  it  for  the  benefit  of  the  average  man,  without 
influence  or  privilege,  does  it  embody  in  real 
fact  the  highest  conception  of  social  justice  and 
of  right  dealing,  without  respect  of  person  or 
class  or  particular  interest?*  That  the  politi- 
cians of  either  party  were  likely  to  measure  op 
to  such  a.  high  standard  was  doubtful. 

In  the  14.conditions  of  peace  which  the  Pres- 
ident laid  down  in  his  January  address  and  in 
other  addresses  he  indicated  his  tenacious  pur- 
pose of  using  force  to  the  utmost,  if  necessary, 
in  order  to  crush  the  German  military  autoc- 
racy, but  at  the  same  time  showed  his  desire  for 
a  peace  which  would  bring  about  reconciliation 
and  brotherhtwd  among  the  peoples,  even  In- 
cluding ultimately  the  German  people  if  they 
threw  off  the  yoke  of  their  military  masters. 
The  President's  holding  out  of  the  hope  of 
peace  to  the  German  people  on  this  condition 
was  a  {powerful  diplomatic  weapon  in  his  hands, 
as  effective  in  its  way  as  the  military  weapon  of 
force,  and  he  used  it  with  marked  success  in 
the  diplomatic  notes  which  he  dispatched  in 
reply  to  the  German  government's  appeal  for 
an  armistice.  The  President's  belief,  however, 
in  the  possibility  of  making  a  distinction  be- 
tween tiie  autocratic  German  ffovemment  and 
the  German  people  was  not  shared  hy  some 
of  the  more  prominent  leaders  of  the  Republi- 
can party,  and  was  also  viewed  with  consider- 
able scepticism  by  many  persons  who  were  not 
politicians.  Former  President  Roosevelt  went 
so  far  as  to  denounce  President  Wilson's  14 
points  as  thoroughly  mischievous  and  other 
Republican  leaders  emphatically  disapproved  of 
the  President's  policy  in  sending  notes  to  the 
German  govemn]ent  The  Republican  leaders 
indicated  their  belief  that  the  war  was  to  be 
won,  not  through  diplomatic  appeals  to  the 
German  people  to  overthrow  their  masters,  but 
through  the  use  solely  of  military  force.  This 
was^  natural,  since  any  victory  through  diplo- 
matic weapons  would  redound  to  the  advantage 
of  the  administration,  white  a  victory  through 
military  force  would  he  more  truly  the  work  of 
the  whole  nation.  Th^  succeeded,  however,  in 
making  many  people  believe  that  the  President's 
policy  meant  a  peace  by  negotiation  and  con- 
ciliation instead  of  a  peace  by  dictation  and 
force  and  that  the  Republicans  were  in  ad- 
vance of  the  Democrats  in  demanding  the  un- 
conditional surrender  of  Germany. 

President  Wilson  was  handicapped,  more- 


over, by  the  fact  that  there  were  many  promi- 
nent members  of  his  own  party  who  were  not 
wholly  in  sympathy  with  his  policies,  and, 
through  the  operation  of  the  rule  of  seniority, 
some  of  these  men  had  become  chairmen  of  im- 
portant Congressional  committees.  He  fell, 
nevertheless,  that  the  Republican  leaders  were 
even  more  out  of  sympathy  with  his  policies 
than  the  large  majority  of  Democrats  and  that, 
by  their  utterances,  the  former  had  already 
broken  the  party  truce.  Shortly  before  the 
Congressional  elections,  therefore,  he  issued  a 
public  appeal  to  the  voters  to  return  a  Demo- 
cratic majority  to  both  the  Senate  and  the 
House  of  Representatives  in  order  to  prevent 
'division  of  counsel  and  leadership*  and  to 
avoid  the  necessity  which  might  otherwise 
arise  of  carrying  on  the  government  "amid  con- 
test and  obstruction.*  The  President's  appeal 
was  unusual,  but  was  salutary  as  bringing  aoou" 


the  war  which  had  been  partly  lost  s  „ 
the  midst  of  important  military  developments. 
His  main  reason  for  issuing  the  appeal  doubtless 
was  that  the  possible  control  by  opposite  parties 
of  the  executive  and  legislative  branches,  re- 
spectively, would  create  an  anomalous  situation, 
—  one  liable  to  lead  to  difficulties  if  not  dead- 
lock in  ordinary  times  and  one  especiaJly  to  be 
avoided  in  a  (period  of  war  and  of  reconstruc- 
tion after  the  war  when  harmony  between  the 
executive  and  the  legislative  departments  be- 
comes even  more  important  and  desirable  than 
usual.  'The  election  to  the  legislative  body  of 
a  majority  opposed  to  the  execudve  would,  in 
parliamentary  governments,  during  ordinary 
times,  lead  to  fte  resignation  of  the  executive 
and  to  the  establishment  of  an  executive  of 
opposite  political  complexion  in  harmony  widi 
the  legislature.  Such  a  mode  of  procedure  on 
the  part  of  the  executive,  however,  is  not  fea- 
sible under  the  American  system  of  government, 
for  the  resignation  of  the  President  would,  of 
merely  place  the  Vice-President  i     ' ' 


control  of  Congress,  that  party  may  ( 
tempt  to  control  the  President  and  harmoruous 
relations  between  the  two  branches  of  sovem- 
ment  become  more  difficult  to  maintain.  The 
Preudcnt  is  practically  reduced  to  the  alterna- 
tive of  refusing  to  submit  to  the  dictation  of 
Congress,  which  may  produce  a  deadlock,  or  of 
attempting  by  persuasion  and  by  arousing  pub- 
lic opinion  through  appeals  to  the  country,  to 
compel  Congress  to  carry  out  his  recomnienda^ 
tions.  The  vital  importance  to  the  President, 
therefore,  of  having  a  Congress  in  harmony 
with  administration  policies  was  the  pfincipftl 
justification  for  the  President's  unusual  action. 
His  appeal,  however,  was  not  sufficiently  effi- 
cacious to  save  his  party  from  defeat  in  the 
Congressional  elections.  The  resulting  likeli- 
hood that  a  conflict  between  the  PreMdent  and 
Congress  would  occur  was  foreshadowed  by 
the  passage  by  the  Republican  senatorial  caucus, 
shortly  after  the  election,  of  a  resolution  declar- 
ing that  "Congress  should  assert  and  exercise 
its  normal  and  constitutional  functions,  includ- 
ing legislation  necessary  for  reconstructioiL* 
John  M.  Mathews, 
Associate  Professor  of  Political  Science,  Uiu- 
versity  of  lliinois. 
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POUTICAL  SCIENCE,  the  science  which 
treui  of  the  nature  and  orgamiation  of  states 
with  partictilar  reference  to  their  forms  of 
govcmnKnt  (q.v.).  The  late  Sir  iohn  Se^cT. 
one  of  the  most  profound  stndoits  of  politicai 
science,  declared  that  *tfae  state  in  the  largest 
acceptation  of  the  word,  distinct  from  the  fam* 
ily,  diou^  not  tinconnected  with  it.  distinct  also 
from  the  natioa,  though  sometimes  roughly  co- 
inciding with  it,  is  the  subject  of  poUtical 
science;  or,  since  the  distinctive  character  of  the 
state  whereever  it  appears,  is  that  it  make;  use 
of  a  contrivance  called  government,  we  may 
say  that  it  deals  with  government  as  politiad 
economy  deals  witti  wealth,  as  biology  deals 
with  life,  as  algebra  deaU  with  numbers  and 
as  gecMuetry  deals  with  space  and  magnitude* 
It  is  the  province  of  political  science  to  discovo- 
proper  tests  for  the  classification  of  govern- 
ments  as  welt  as  correct  principles  tor  the 
organization  or  administration  of  government. 
Whether  political  power  shall  be  vested  in  the 
few  or  the  many,  what  shall  be  the  qualifica- 
tion of  those  who  choose  and  those  who  h(dd 
government  offices  and  mandates,  whether  a 
written  constitution  is  preferable  to  an  unwrit- 
ten one,  whether  legislative,  executive  and  Ju- 
dicial functions  should  be  exercised  by  the  same 
or  different  organs,  whether  the  bicameral  form 
of  legislature  has  advantages  over  the  single 
chambered  body,  the  relation  between  govern- 
ment and  liberty,  the  proper  sphere  of  govern- 
ment activity,  the  conception  and  organization 
of  sovereignty,  the  principles  governing  the  or- 
ganization and  powers  of  the  executive,  the 
legislature  and  the  judiciary  are  some  of  the 
problems  of  general  political  science.  In  its 
nature  political  science  may  be  descriptive  or 
historical.  Descriptive  political  science  deals 
with  existing  constitutions  and  treats  of  princi- 
ples which  are  applied  in  practice.  Historical 
political  science  treats  of  constitutions  which 
have  obtained  in  the  past  and  of  the  growth 
and  development  of  political  ideas.  Political 
s  said  to  differ  from  politics 


wtiich  imderlie  political  science.     According 
this  distiiKtion,  political  science  has  to  do  only 
with  those  political  ideas  which  arc  scientific. 
It  is  closely  allied  to  history  and  political  econ- 
txoy.    Its  relation  to  history  is  ingeniously  de- 


thi&  process  of  appropriation  goes  on,  the  resid- 
uum will  eventually  become  the  property  of  a 
single  science  —  political  science,  a  science  which 
has  for  a  long  bme  been  insensibly  growing 
u^  by  the  side  of  history  and  in  close  connection 
With  it.  Political  science  draws  many  if  not 
most  of  its  materials  from  history,  and  the  prin- 
ciples which  underlie  it  are  for  the  most  part 
haecd  on  historical  facts.  Its  relation  to  Eco- 
nomics arises  from  the  great  part  which  eco- 
nomic influences  play  in  determining  the  func- 
tions and  scope  of  govermnent.  Thus  the  prin- 
ciples luderlying  the  proper  relation  of  govern- 


ment to  industry  as  for  example  whether  cer- 
tain industries  should  be  encouraged  by  boun- 
ties, subsidies  or  tariffs,  are  affected  largely  by 
economic  considerations. 

Fofeerly  there  was  a  disposition  to  deny 
that  the  study  o^  the  phenomena  of  the  state 
could  properly  be  described  as  a  ■science.' 
Political  phenomena,  it  was  said,  are  character- 
ized by  so  much  uncertainty  and  lack  of  order 
that  it  is  impossible  to  apply  to  them  sdenli- 
fic  methods  of  investigation.  This  assumption, 
however,  was  based  on  a  conception  of  science 
which  was  loo  narrow  and  strict.  If  we  con- 
ceive the  function  of  science  to  be  the  ctassi&- 
calion  and  study  of  fads  through  investigation 
and  analysis  and  the  deduction  of  conclusions 
therefrom,  we  are  justified  in  holding  that  the 
phenomena  of  govermnent  constitute  an  appro- 
priate subject  of  scientific  investigation.  It  will 
be  admitted,  of  course,  that  owing  to  the  ab- 
sence of  fixed  and  immutable  laws  such  as 
govern  the  relations  of  physical  phenomena,  the 
facts  relating  to  poUtical  and  social  phenomena 
are  less  capable  of  evaluation  and  analysis  than 
those  with  which  the  pliysicist  and  biologist  are 
concerned;  nevertheless  it  is  impossible  to  say 
that  they  cannot  be  studied  according  to  the 
rules  of  scientific  investigation. 

The  recogniKed  methods  of  political  science 
may  be  classified  as  the  experimental,  the  so- 
ciological, the  comparative  and  the  historical. 
To  some  extent  states  may  also  be  studied 
Wologically  and  psychologically  and  recently 
these  latter  methods  have  received  much  atten- 
tion. The  older  and  more  generally  accepted 
methods,  however,  are  the  comparative  and  his- 
torical methods.  The  comparative  method  was 
first  employed  by  Aristotle  and  later  In'  Mon- 
tesquieu, de  Tocqueville,  Laboulaye,  Mill  and 
£ryce.  This,  meuiod  aims  throuf^  the  com- 
parison of  existing  polities  to  assemble  a 
definite  boc^  of  Imowledge  from  which  the 
ideal  types  of  constitutions  may  be  discovered. 
The  historical  metttod  consists  in  the  study  of 
constitutions  in  their  development  and  political 
working  with  a  view  to  determining  how  far 


seeks,*  says  Sir  Frederick  Pollock,  «an  e 
nation  of  what  institutions  are  and  are  tenoii^ 
to  be,  more  in  the  knowledge  of  what  they  have 
been  and  bow  they  came  to  be  what  they  are 
than  in  the  analysis  of  them  as  they  stand.* 

The  experimental  method  in  political  science 
i«  obviously  less  satisfactory  because  the  jAe- 
nomena  of  government  cannot  be  subjected  to 
the  process  of  artificial  experimentation  in  the 
same  way  that  physical  phenomena  may  be 
analyzed  and  studied  by  the  chemist,  the  physi- 
cist or  the  biologist.  The  latter  may  with  the 
aid  of  applicances,  heat,  chemicals  and  the  like 
isolate  the  phenomena  which  he  desires  to  study, 
snbject  them  to  artificial  processes  and  exclude 
the  operation  of  disturbing  influences.  But  ihe 
political  scientist  cannot  do  this.  He  cannot 
select  a  state,  create  artificial  conditions  for  its 
study,  employ  mechanical  apparatus  and  draw 
precise  conclusions  from  the  results.  Never- 
theless, the  experimental  method  in  politics  is 
not  entirely  impossible.  Indeed  the  whole  po- 
litical  life  of  the  state  is  in  a  sense  a  succession 
of  exijerimenls.  Every  new  law,  every  new 
institution,  every  new  administrative  policy  is 
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_^  in  the  sense  that  it  is  regarded  as 
;  and  provisional  until  experience  has 
demonstrated  its  fitness  to  be  retained  per- 
manently. Id  this  way  what  Bacon  called  ex- 
Pfrimenta  fntctifera  are  constantiy  being  made 
on  every  community,  consciously  or  uncon- 
sciously. • 

Historically  political  science  began  with  the 
ancient  Greeks.  Other  primitive  races  lacked 
political  consciousness.  They  had  the  conscious- 
ness of  family  and  of  class,  but  not  of  the 
state  in  the  aggregate.  By  the  common  voice 
of  posterity  Aristotle  (q.v.)  is  recognized  as  the 
founder  of  political  science  and  his  commenta- 
ries still  occupy  an  important  place  in  the 
hterature  of  the  subject.  He  it  was  who  first 
gave  to  politics  the  character  of  an  independent 
science.  He  mastered  in  the  concrete  a  large 
number  of  constitutions,  mostly  Greek,  and  from 
the  mass  of  facts  thus  gathered  he  laid  down 
the  body  of  general  principles  which  constitute 
his  system  of  politics.  He  was  the  first  to 
classify  governments  as  monarchies,  aristoc- 
racies and  democracies  and  although  many  of 
his  other  theories  have  long  since  been  rejected 
this  classification  is  still  accepted  as  the  most 
scientific  and  convenient.  The  corresponding 
perversions  he  designated  as  tyrannies,  oli- 
garchies and  democracies.  He  aid  down  the 
miportant  rafixim  that  man  is  by  nattire  a  polit- 
ical animal  and  that,  therefore,  the  state  is 
necessary  to  a  complete  and  all-sufilicing  life; 
he  drew  a  distinction  between  ethics  and  politics ; 
taught  that  the  state  was  not  an  affair  of  mere 
convention  but  the  result  of  growth  and  evolu- 
tion; and  discussed  with  scientific  method  the 
various  types  and  forms  of  government,  the 
theory  of  sovereignty,  the  institution  of  slavery 
and  private  property.  Three  elements,  he  said, 
were  essential  to  every  government.  They 
were:  a  deUberativc  organization,  a  system  of 
magistrates  and  a  judicial  or^niiation.  He 
asserted  that  the  best  constitution  is  one  framed 
and  administered  for  the  common  good,  but  that 
the  best  for  one  people  was  not  necessarily 
good  for  all;  that  some  are  bom  to  command 
and  others  to  obe^;  he  emphasized  the  principle 
of   the   responsibility  of   pawer  and   expressed 


of  Aristcrtle's  work  was  that  he  studied  exhaus~ 
lively  the  materials  at  hand  and  reduced  to  a 
clean-cut  systematic  form  the  general  principles 
which  he  was  able  to  gather  from  his  studies. 
In  other  words  he  created  a  science  of  politics. 
Among  his  countrymen  Plato  (q.v.^  was  the 
only  other  scholar  who  contributed  anything 
worth  mentioning  to  political  science  and  bis 
treatment  of  politics  was  largely  incidental  to 
his  ethical  philosophy,  it  scarcely  ever  rising  to 
the  dignity  of  a  science.  In  the  'Republic,' 
which  was  the  greatest  of  his  works,  he  formu- 
lated the  conception  of  a  state  in  which  abso- 
lute justice  prevails  —  an  ideal  commonwealth 
such  as  has  never  existed,  in  fact,  nor  probably 
ever  will.  Three  classes,  he  alGnned,  were 
necessary  to  every  state.  They  were  producers, 
warriors  and  magistrates,  and  every  member 
must  be  assigned  to  the  class  for  which  he  is 
liest  fitted.  He  did  not  recognize  the  rig^ht  of 
private  propemy,  but  insisted  upon  a  uniform 
system  of  pubUc  education.  In  fact  he  believed 
that  the  only  true  way  to  the  perfect  state  was 
through  education.    The  funcbon  of  the  magis- 


trates was   to  be  limited — praotically  to  the 

training  of  children,  every  detail  of  their  early 
hfe  bemg  prescribed  by  the  state.  His  idea  of 
government  was  that  of  the  aristocratic  form; 
but  he  beUeved  in  sn  aristocracy  of  merit  rather 
than  of  wealth.  He  proposed  that  philosphers 
should  constitute  the  governing  class,  to  ex- 
clude poetiy  from  the  state,  to  place  women  on 
an  equally  with  man  so  far  as  political  and 
mihtary  obligations  were  concerned.  Some  of 
his  teachings,  however,  were  not  purly  Utopian; 
such  for  example  as  the  opinion  that  the 
strength  of  the  state  was  virtue  and  education, 
and  uiat  the  guaranty  of  dvit  liberty  could  only 
be  had  in  a  well-balanced  constitution.  His 
classification  of  govemroents  was  the  same  as 
that  of  Aristotle  except  that  he  added  two  other 
types,  namely,  tyranny  and  oligarchy.  In  the 
'Laws,'  which  is  his  last  and  most  extensive 
treatise,  he  abandons  somewhat  his  utopianism 
and  seeks  to  present  a  practical  code  tor  the 

fovemment  of  men.  It  proposed  regulations 
or  the  minutest  details  of  domestic  life  and 
recognized  the  institutions  of  marriage  and  pri- 
vate property,  which  had  no  place  in  his  earlier 
treatises.  It  was  be,  as  Sir  Frederick  Pollock 
shows,  who  first  worked  out  the  theory  that 
government  is  a  special  art  and  can  be  exercised 
only  by  competent  persons.  His  idea  of  govern- 
ment by  philosophers,  however,  would  now  be 
ridiculed.  Strictly  speaking,  he  had  no  theory  of 
the  state,  and  his  political  ideas  generally  have 
had  little  permanent  influence  upon  the  history 
of  jtolitics.  The  same  may  be  said  of  the  post- 
Anstotetian  Greek  scholars,  although  it  may  be 
said  that  the  Stoics  contributed  the  idea  of  the 
law  of  nature  and  the  idea  of  citizenship. 

In  the  domain  of  political  science  the  Romans 
were  servile  imitators  of  the  Greeks  and,  there- 
fore, contributed  liitic  of  permanent  influence. 
They  were  successful  rulers  and  administrators, 
were  skillful  in  the  formation  of  rights  and  ac- 
complished wonders  in  the  domain  of  jurispru- 
dence, but  when  Rome  became  a  world  state, 
carrying  with  it  the  destruction  of  all  indepen- 
dent political  life,  there  was  no  place  for  theret- 
ical  politics.  The  Latin  mind,  in  fact  was  not 
given  to  speculation.  Polybius  and  Cicero  are 
almost  the  only  names  among  the  Roman 
theorizers,  and  their  investigations  were  con- 
fined entirely  to  the  Roman  state.  Polybius 
produced  a  remarkable  treatise  on  the  constitu- 
tion of  Rome  which  had  an  important  influence 
upon  later  Roman  politics.  His  discussion  of 
the  forms  of  government  is  also  worthy  of  note. 
In  Cicero's  political  writings,  of  which  the 
'Laws*  and  the  'Republic'  were  the  most 
notable,  we  find  developed  the  idea  of  a  mixed 
government,  containing  royal,  aristocratic  and 
popular  elements  —  a  type  which  Cicero  believed 
would  prove  to  be  most  stable  because  of  its 
triune  basis.  His  classification  of  govertunent 
was  the  same  as  that  of  Aristotle.  Cicero's 
most  important  contribution  to  political  science 
was  the  presentation  of  a  clear  and  definite 
conception  of  natural  law,  which  he  defined  as 
the  supreme  principle  common  to  all  nations. 
During   the  Middle  Ages    few  or  no_  im 


val  period  was  essentially  unpolitical.  The  de- 
cisive spiritual  force  was  religion.  Political 
self-consciousness  was  lacking.  One  and  only 
one  great  question  dominated  the  political  and 
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jhurch  and  State  and  incidentally  the  i ., 

the  civil  power,  the  principle  of  the  divine  right 
of  Idsgs  and  the  sovereignty  of  the  people.  A 
number  of  scholars,  mostly  theologians,  arose 
to  defend  the  claims  of  the  Church  to  su- 
prenucy  over  the  civil  power.  Of  these,  John 
of  Salisbury  and  Saint  Thomas  Aqtiinas  were 
probably  the  most  notable.  In  the  'Potycrati- 
cus>  the  former  discusses  monarchy  as  a  form 
of  ^vemment  and  justifies  the  crime  of  tyran- 
nicide;  in  the  'Sununa  Theologia,'  one  of  the 
greatest  treatises  of  the  Middle  Ages,  the  latter 
discusses  various  kinds  of  law,  natural  justice 
the  nature  and  forms  of  political  autbonty  ana 
the  functions  of  government  On  the  other 
hand,  Dante,  Oceans  Marsiglio  of  Padu»  and 
other  jurisconsults  defended  the  claims  of  the 
civil  power.  To  mention  the  most  important  of 
the  nomerous  treatises  that  followed  Dante's 
'  'Oe  Monarcbia'  discussed  the  monarcnial  form 
of  government  as  the  best  of  all  forms  and  as- 
serted that  a-  universal  monarchy  on  the  old 
imperial  lines  was  necessary  for  the  highest  de- 
velopment of  mankind.  A  universal  monarch, 
he  said,  having  no  rival  to  fear  and  no  further 
ambition  to  satisfy,  could  have  no  motive  for 
ruling  unjustly.  Occam's  and  Marsiglio's  dis- 
cussion of  sovereignty  and  representations  are 
of  interest  onl^  to  tiia  student  of  political  theory. 
Modern  poli>ttcal  science  really  begins  wim 
UachiaveUi,  an  Italian  who  wrote  during  die 
latter  part  of  the  iSth  century.  He  was  devoted 
to  the  study  of  political  science  and  like  Aris- 
totle regarded  the  state  as  the  highest  good 
His  chief  works  were  the  'Discourse  on  Livtus' 
and  the  'Prince,'  the  latter  a  treatise  which  was 
designed  to  furnish  advice  to  princes  as  to  how 
they  might  best  obtain  their  ends.  The  treatise 
is  chie^  notable  for  its  details  of  statecraft 
rather  than  for  any  theory  of  the  state.  It 
makes  a  complete  separation  of  ethics  and  poli- 
tics, in  fact  takes  no  account  of  morality.  Into 
pohtics  he  introduces  cmeltj;  and  bad  fatth,  and 
teaches  that  a  prince  is  justified  in  resorting  to 
deceit,  treachery,  treason,  cruelty  and  even  mur- 
der in  order  to  accomplish  his  ends.  For  this 
purpose  such  conduct  seemed  to  him  to  be  per- 
fectly innocent  and  he  recommended  it  without 
scruple.  In  the  following  century  an  important 
contribution  to  the  literature  of  political  science 
was  Languel^s  'Vindicise  contra  Tyrannos,'  the 
first  treatise  which  defined  the  rektionship  ex- 
isting between  rulers  and  subjects  as  one  of 
contract.  This  is  not  to  be  confused  with  the 
principle  of  contract  ae  a  theory  of  the  origin  of 
the  state.  The  work  was  also  notable  for  its 
strong  plea  for  resistance  to  rulers  who  violate 
the  contract  existing  between  them  and  the  peo- 
ple. A  monumental  conlribution  to  political 
sciencewas  Jean  Bodin's  'De  Republics,'  put- 
lished  in  1577.  It  is  a  polemical  treatiEe  con- 
ceived on  the  plan  of  Aristotle's  "Politics*  and 
is  notable  for  cont^ning  the  first  definite  enun- 
ciation of  the  modern  political  doctrine  con- 
cerning the  nature  and  location  of  sovereignty. 
He  shows  that  in  every  independent  state  ihere 
must  be  some  authority,  whether  single  or  col- 
lective, whereby  the  laws  are  enacted.  This  au- 
thority is  the  sovereign  and  being  the  source  of 
law  must  be  supreme  over  the  law.     "He  is 


soverei^*  said  Bodin,  *irtio  sees  no  one  greater 
than  hunself  except  God*  He  defines  sov- 
ereignty as  a  "power  supreme  over  citizens  and 
subjects,  itself  not  bound  by  the  laws,*  and 
asserted  that  it  was  a  unit  ana  hence  indivisible. 
This  view  of  sovereignty  was  in  the  following 
century  adopted  by  Hobbes  and  ultimately  came 
to  be  the  generally  accepted  view  of  the  pub- 
licists. He  is  entitled  says  Sir  Frederick  Pol- 
lock, to  share  with  Hobb^  the  renown  of  hav- 
ing founded  the  modern  theory  of  the  state, 
In  the  17th  century  the  two  most  distinguished 
names  in  the  annals  of  political  science  are  those 
of  Thomas  Hobbes  and  John  Locke,  both 
Enghshmen,  one  a  defender  of  the  absolutism 
of  the  Stuarts  the  other  a  defender  of  the 
Revolution  and  a  champion  of  the  sovereignty 
of  the  people.  Hobbes  most  famous  treadse 
was  the  'Leviathan  or  De  Gve'  and  the  two 
most  important  principles  which  he  there  lays 
down  relate  to  sovereign^  and  the  origin  o£ 
society  through  contract.  Like  Bodin  he  taught 
that  sovereignty  was  legally  unlimited  and  sub- 
ject to  no  higner  powers.  The  sovereign,  he 
said,  was  a  iiublic  personage  vested  with  ab- 
solute power,  it  might  be  arbitrary',  it  might  be 
benevolenL  No  subject  had  a  right  to  resist 
the  sovereign,  for  that  would  be  violatian  of 
his  contract  with  all  the  other  members  of  the 
state.  His  political  science  made  no  place  for 
popular  sovereignty,  but  it  was  Hobbes  doctrine 
of  the  state  of  nature  and  the  contract  theory  of 
the  origin  of  the  state  that  made  his  work  most 
famous.  His  view  of  a  state  of  nature  was  that 
of  a  presocial  condition  in  which  men  were  in 
a  state  of  perpetoal  war  with  one  another,  each 
appropriating  what  he  could  get  and  hold  by 
physical  force.  To  escape  from  this  intolerable 
condition  and  provide  for  the  securi^  of  all, 
each  was  induced  to  resign  certain  of  his  so- 
called  rights  over  all  things  and  surrender  them 
to  some  common  authority,  thus  forming  a 
mutilal  covenant  for  the  protection  of  other 
rights.  Each  entered  into  a  contract  with  all  by 
which  he  agreed  to  divest  himself  of  the  natural 
hberty  of  hindering  his  fellow-men  in  their 
efforts  to  obtain  the  same  tight  Hobbes'  doc- 
trine thus  differed  from  that  of  the  'Vindidae 
contra  Tj^rannos'  of  Languet  in  holding  that 
the  sovereign  is  no  par^  to  the  contract  but  only 
an  authority  set  up  as  a  result  of  contract  among 
the  subjects  of  the  state.  He,  therefore,  sur- 
renders nothing,  but  retains  his  natural  rights 
as  thou^  he  were  in  a  stale  of  nature.  Nor 
can  he  be  accused  of  breach  of  contract,  because 
he  has  promised  nothing.  The  idea  of  justice 
had  no  place  in  such  a  state  nor  bad  the  con- 
ception of  private  property  yet  arisen.  Locke 
wrote  as  a  defender  of  Ae  principles  of  the 
Revolution  of  1688  and  his  'Essay  on  Civil  Gov- 
eniment'  is  one  of  the  most  notable  treatises 
on  political  science  published  before  the  19th 
century,  Ijke  Hobbes  he  accepts  the  contract 
theory  of  the  origin  of  society  as  well  as  the 
idea  of  the  state  of  nature.  He  differed  from 
Hobbes,  however,  in  his  view  of  the  state  of 
nature,  holding  that  it  was  not  a  state  of  license 
or  anarchy  or  a  condition  of  perpetual  warfare, 
but  merely  a  condition  in  which  men  have  no 
common  superior.  Each  individual  is  limited  in 
his  action  by  the  law  of  reason  or  natural  jus- 
tice, while  the  institution  of  private  property,  the 
right  to  labor,  and  the  right  of  liberty,  occupied 
an  important  place  in  the  presocial  state  as  he 
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understood  it.  Hobbes'  doctrine  of  the  renun- 
dation  of  ri^ts  to  an  absolute  ruler  he  also 
rejects.  Locke's  doctrine  had  more  influence 
perhaps  on  American  political  philosophy  than 
those  of  any  other  man. 

Passing  over  minor  writers  of  the  period 
we  are  brought  to  Montesquieu,  'who  about 
the  middle  of  the  18th  century  made  sev- 
eral monumental  contributions  to  the  litera- 
ture of  political  science,  the  most  notable 
being  his  'Esprit  de  Lois,'  published  in  1748,  a 
work  which  was  the  result  of  great  study  and 
Tcsearcji.  It  has  been  said  that  his  two  main 
ideas  were:  (1)  the  construction  of  a  compara- 
tive theory  of  legislation  and  institutions  adapted 
to  the  poUiical  needs  of  different  forms  of  gov- 


actual  systems  of  different  lands  and  ages.  He 
discussed  intelligently  the  various  forms  of  gov- 
ernment, the  corruption  of  democracies,  the  in- 
fluence tipati  politics  of  the  elements  of  air,  sun, 
geography,  cUmate,  race,  etc.  Perhaps  the  best 
Known  and  the  most  permanent  in  its  effects  of 
Montesquieu's  political  doctrines  was  his  theory 
of  the  sejiaration  of  powers  and  of  checks  and 
balances  m  goverrmient.  The  idea  of  the  three- 
fold character  of  governmental  powers  (legisla- 
tive, executive  and  judicial)  was  as  old  as 
Aristotle,  but  it  remained  for  Montesquieu  to 
show  that  the  exercise  of  each  group  of  these 
functions  by  separate  and  distinct  organs  was  an 
essential  condition  of  liberty.  If  all  these  func- 
tions are  exercised  by  one  and  the  same  organ, 
that  is,  if  the  same  or^n  le^states,  interprets 
and  executes,  its  teKal  sanction  is  that  of  a 
tyrant  This  prindpTe  was  destined  to  have  a 
large  influence  upon  the  political  development 
of  the  United  States  and  was  in  the  course  of 
time  adopted  by  all  the  States  and  by  the  na- 
tional government. 

The  last  contribution  of  note  in  the  field  of 
political  science  in  the  18th  century  was  that  of 
Jean  Jacques  Rousseau.  This  contribution  con- 
sisted"^ (1)  of  his  theory  of  sovereignty  and  (2) 
of -his  theory  of  the  sodal  contract.  As  onposed 
10  the  doctrine  of  the  jurisconsults  who  held  that 
the  will  of  the  prince  was  law,  Rousseau  as- 
serted the  omnipotence  of  the  people.  In  the 
'Contrat  Soda],'  his  most  notable  work,  the 
theory  of  the  origin  of  the  state  as  enundated  by 
Hobbes  and  Locke  was  elaborated.  Like  Locke, 
Rousseau  maintained  that  presodal  men  were 
not  in  a  state  of  perpetual  warfare  nor  in  a  con- 
dition of  unrestricted  license.  Ihiring  the  19th 
century  the  names  of  De  Tocgueville  m  France, 
Bluntschli  in  Germany,  and  Herbert  Spencer  in 
England^  are  perhaps  the  best  known.  De 
Tocqueville's  'Democracy  in  America'  was  a 
philosophical  examination  of  political  institu- 
tions in  the  United  States  based  to  some  extent 
on  personal  observation.  Herbert  Spencer's 
'Political  Institutions,*  his  ■  'Principles  of 
Sodology'  and  his  'Man  vs.  the  State'  are 
substantial  contributions  to  the  literature  of 
political  science.  The  individualistic  conception 
of  government  activity  which  he  sets  forth  is 
perhaps  the  most  notable  plea  for  the  laiisM- 
faire  prindples  to  be  found  anywhere.  Blnnt- 
schli's  'Theory  of  the  State'  is  a  profound  trea- 
tise on  the  nature  and  attributes  of  the  state. 

In  the  United  States  the  contributions  to 
political  science  have,  for  the  most  part,  been 
of  Ktlle  consequence.    The  American  mind  is 


practical  rather  than  speculative,  and  wUle  the 
Americans  have  shown  great  skill  in  the  })repa- 
ration  of  constitutions  and  the  formulation  of 
right^  they  have  given  little  attention  to  the 
scientific  discussion  of  the  state.  Most  of  the 
prindples  of  our  political  sdence  were  inherited 
from  England.  The  ideas  of  natural  rights, 
popular  sovereignty,  representation,  etc.,  were 
the  famifiar  doctrine  of  the  Puritan  revolution, 
while  the  idea  of  the  separation  of  powers  came 
from  Montesquieu.  Tne  first  ana  one  of  the 
greatest  Amencan  treatises  on  political  science 
was  the  'Federalist,'  written  by  Hamilton,  Mad- 
ison and  Jay  in  1768  to  secure  the  adoption  of 
the  Constitution.  But  being  a  lawyer's  brief,  it 
lacks  the  element  of  an  unbiased  philosophical 
discussion.  Thomas  Jefferson  contribiuted  vari- 
ous ideas  of  a  speculative  character,  but  they 
never  took  the  form  of  a  systematic  treatise  and 
scarcely  rose  to  the  dignity  of  a  sdentific  exami- 
nation of  die  subjects  treated.  John  C.  Cal- 
houn's 'Disquisition  on  Government,'  written  in 
1850,  is  an  original  and  profound  essay  on  llie' 
nature  of  government,  and  has  scarcely  been 
surpassed  by  any  other  American  contribution 
in  this  respect  Two  other  works  deserving  of 
mention  are  Frands  Lieber's  'Political  Ethics* 
and  Theodore  Woolsey's  "Political  Science,' 
lieber's  work  was  the  first  approach  to  a  sys- 
tematic treatise  on  political  sdence  ever  pub- 
lished in  America  and  has  had  great  influence 
upon  the  political  thought  of  the  nation.  His 
'Civil  Liberty  and  Self -Government'  also  oc- 
cupies a  distinct  place  in  the  literature  of  the 
subject.  A  more  valuable  treatise  still  is 
Woolsey's  work  first  published  in  1877  and  is 
without  douht  the  most  scholarly  and  systematic 
presentation  of  the  prindples  of  political  sdence 
which  has  appeared  from  the  p«i  of  an  Atneri- 
can.  The  most  recent  contribution  is  Burgess' 
'Political  Sdence  and  Constitutional  Law,' 
which  discusses  in  a  profound  way  the  nature 
and  origin  of  the  state,  the  conception  of 
soverdgnty  and  the  relation  of  government  to 
liberty.  Probably  no  contribution  has  had  sudi 
influence  in  clanfying  American  conception  on 
these  phases  of  political  science. 

(See  also  articles  State;  SovEBEicNTy;  and 
the  sections  on  GovemmenI  of  die  various 
countries).  In  addition  to  the  works  dted  cou- 
sult  Pollock,  'History  of  the  Sdence  of  Poli- 
ties'; Seeley,  'Introduction  to  Political  Sd- 
ence' ;  Dunning,  'Political  Theory  of  the 
Ancient  or  Medijcval  World'  ;  Willough^,  'The 
Nature  of  the  State';  also  "Political  Theories 
of  the  Ancients*  ;  Gamer,  'Introduction  to  Polit- 
ical Sdence';  Leacock,  'Elements  of  Polirica! 
Science,'  and  Getiell,  'Introduction  to  Political 
Sdence.' 

James  Wilford  Garner, 
Professor  of  Political  Science,  University  of 
Illinois. 

POLITICAL  AND  SOCIAL  SCIENCE, 
AmMicxn  Academy  of.  See  American  Acad- 
£UT  OF  Political  and  Social  Science. 

POLITICAL  SOCIETY  AND  DEMOC- 
RACY,   See  Democracy,  History  of. 

POLITICS.  See  Elbction;  Political 
SciENce. 
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6.  New  York.  13  Sept.  1871.  In  1894  he  ,__ 
graduated  at  YaJe  tJniversity  and  three  years 
^tcr  at  the  Columbia  Law  School.  In  1897  he 
began  his  practice  in  New  York  Cit^,  was  mem- 
ber of  the  civil  service  commission  of  New 
York  in  1907-09,  and  in  1907  and  1910  was 
member  of  the  New  York  board  of  education. 
On  24  Jan.  1914  Mayor  Mitdiel  appointed  him 
corporation  counsel,  m  which  office  he  remained 
until  his  appointment  on  16  Sept.  1915  as  coun- 
sellor for  the  Department  of  Slate  at  Washing- 
ton. Durine  Secretary  Lansing's  absence  in 
Europe  as  delegate  to  the  Peace  Conference, 
Mr.  Polk  w^  scdns  Sccretarf  of  Stale. 

POLK,  Jamea  Knox,  11th  President  of  the 
United  Slates;  U  Mecklenburg  County,  N.  C, 
2  Nov.  1795;  d.  Nashville,  Tenn.,  IS  June 
1&49.  He  was  of  Scotch-Irish  ancestry  and 
was  reared  near  the  North  Carolina  frontier 
amid  the  bard;  simple  surronndings  of  plain 
fanners.  He  was  graduated  at  the  University 
of  North  Cart^na  in  1818  and  settled  in  Ten- 
nessee, where  be  studied  law  imder  Felix 
Grundy,  then  one  of  the  foremost  oublic  men 
of  the  West  He  was  admitted  to  the  bar  in 
1820  and  he  b^an  the  practice  of  his  profession 
at  Colnmbia  in  middle  Tennessee.  Becoming  a 
mentber  of  Congress  in  1823.  he  at  once  tbok 
sides  against  Henry  Clay  ana  became  a  leader 
of  great  force.  He  remained  in  the  House  of 
Representatives  14  years,  serving  two  terms  as 
speaker  at  a  time  when  the  Intterness  of  the 
sections,  as  displayed  in  Congress,  made  the 
office  one  of  the  greatest  difficulty.  He  was 
recognized  as  an  able  Jacksonian  Democrat  in 
1840,  when  he  was  occasionally  discussed  as  a 

Srobable  candidate  for  the  Vice-Presidency, 
ut  the  evenly  balanced  state  of  politics  in 
Tennessee  and  the  importance  of  the  State  in 
national  affairs  caused  him  to  become  a  candi- 
date for  the  governorship  of  the  State  in  1839. 
He  was  elected  and  served  two  years,  but  was 
defeated  in  spite  of  all  Jackson  could  do  for 
him  in  1841  and  again  in  1843.  Under  these 
rather  adverse  circumstances,  his  candidacy  for 
the  Vice-Presidency  with  Van  Buren  in  1844 


the  proposed  aimexation  of  Texas.  A  group 
of  ardent  Southerners  and  Democrats,  led  by 
Robert  J.  Walker  of  Mississippi,-  was  bent  upon 
compelling  Van  Suren  to  agree  to  annex  Texas 
in  case  he  were  elected  Wn  Buren  had  never 
been  willing  to  make  an  explicit  declaration  of 
bis  views  on  the  subject  He  had  been  badly 
defeated  for  a  second  term  in  1840,  in  a  way 
which  caused  him  and  his  friends  to  think  he 
was  entitled  to  a  renomination  in  1844.  As 
the  time  for  the  assembling  of  the  Democratic 
convention  approached  Senator  Walker  and 
other  Southerners  pressed  for  a  declaration. 
Van  Buren  visited  Jackson  in  April  and  on  his 
return  called  upon  Henry  Gay  at  Lexington. 
.  On  his  return  home  late  in  April  he  gave  auK  a 
public  statement  opposing  the  annexation  of 
Texas.  What  made  this  announcement  so  ex- 
traordinary was  the  fact  that  on  the  same  day 
Clay^  then  at  Ralei^,  N.  C,  made  a  similar 
public  announcemenL  The  excitement  all  over 
the  South  was  intense.  Walker  and  others  se- 
cured the  rdease  of  Soutbem  del^ates  to  the 


Van  Buren.  In  the  Northwest  a  similar  deser- 
tion of  the  New  York  leader  took  place.  When 
the  convention  met  there  was  great  turmoil. 
Van  Buren  was,  however,  promptly  defeated. 
After  some  manceeuvring  Polk  was  chosen  as 
the  pav^  candidate.  He  was  an  ardent  Texas 
man.  Calhoun  who  was  then,  as  always,  a 
powerful  leader  in  the  South,  supported  Polk 
with  enthusiasm  and  he  was  ejected  It  was  one 
of  the  few  cases  in  American  history  when  the 
issue  was  perfectly  dear  and  when  the  people 
understood  what  was  to  be  done  in  the  event 
of  the  success  of  Polk.  The  Democratic  plat- 
form declared  pointedly  for  the  reannexation 
of  Texas  and  ue  reoccupation  of  Oregon,  a 
vast  region  then  little  known  to  the  country 
but  held  jointly  by  the  United  States  and  Eng- 
land Polk  favored  the  seizure  of  all  of  Ore- 
gon, upon  the  giving  of  a  year's  notice  of  his 
intention  to  Great  Britain,  and  it  was  bis  known 
opinion  on  this  subject  that  secured  him  the 
hearty  support  of  Northwestern  leaders  like 
Cass  and  Douglas.  It  was  what  has  been  called 
the  bargain  of  the  Baltimore  convention,  that  is. 
that  Southern  men  would  support  the  demand 
for  all  Oregon  to  the  southern  boundary  of 
Alaska  on  condition  that  Northwestern  men 
would  suDport  the  plan  for  the  annexation  of 
Texas.  Polk  was  an  avowed  expansionist  and 
he  was  elected  upon  the  issue^  Clay  being  de- 
feated for  the  third  and  last  time.  Geor^  M. 
Dallas  of  Pennsylvania,  a  popular  protectionist, 
was  the  can di data  for  die  Vice-Presidency, 
notwithstanding  the  fact  that  Polk  had  always 
been  known  as  an  opponent  of  the  princtple  as 
well  as  the  practice  of  a  protective  tariff.  In 
spite  of  the  difference  of  opinion  Polk  and 
Dallas  made  an  able  and  successful  administra- 
tioiL  James  Buchanan  was  Secretary  of  State 
and  Robert  J.  Walker  SecreUry  of  the  Treas- 
ury. George  Bancroft  was  also  a  member  of 
this  Cabinet  Clay  opposed  the  administration 
most  bitterly  and  both  Webster  and  Calhoun,  in 
spite  of  the  recent  friendliness  of  the  latter, 
were  leaders  of  (he  opposition  in  the  Senate. 
Few  Presidents  have  met  with  such  powerful 
oppostion  in  Congress,  and  Van  Buren,  with 
his  friends,  held  aloof,  refusing  thrir  support  at 
critical  limes.  Yet  Polk  completed  the  aimexa- 
tion of  TexaSj  solved  the  Oregon  problem,  but 
without  securing  all  of  the  disputed  territory, 
settled  the  long  standing  tariS  dispute  between 
the  Soudi  and  the  Nor£  and  established  a  new 
treasury  system  which  continued  till  the  out- 
break of  file  Civil  War.  No  other  President 
with  the  exception  of  Wilson  has  placed  upon 
the  Federal  statute  books  $o  many  and  such 
ital  general  laws.     Nor  was  this  aH     Polk 


he  hoped  to  purchase  New  Mexico  and  Cali- 
fornia, where  only  a  few  thousand  Spanish- 
Mexicans  lived  John  Slidell  was  sent  to  nego- 
tiate these  delicate  matters.  He  failed  and  at  me 
same  time  irritated  the  already  angry  Mexicans. 
Meanwhile  a  small  American  army  under  the 
command  of  Gen.  Zacbary  Taylor  had  already 
occupied  part  of  the  area  claimed  by  both 
The  Mexicans  atUcked  Taylor  and 
ed.     Upon  the  receipt  of  the  news  of 

in  northern  Mexico  great  excitement 

aroused  in  the  Umted  States,    Westerners 
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tune  Polk  himself,  urged  by  two  or  three  mem- 
bers of  the  Cabinet,  contemplated  the  dismem- 
bennent  of  the  unfortunate  country.  At  the 
close  of  the  war,  not  only  the  Texan  clainu 
but  New  Mexico,  Arizona  and  California  were 
demanded  and  received  by  the  ^nerican  com- 
missionera.  Polk  and  his  group  of  followers 
were  undoubtedly  the  most  imperialistic  of 
American  leaders.  The  result  of  their  polity 
was  the  annexation  of  about  1,000,000  square 
miles  of  fresh  and  valuable  territory.  But  m 
the  imperialistic  campaign,  supported  by  the 
West  and  the  South,  a  part  of  Oregon  was  lost 
to  the  United  States.  That  created  ill  feeling  in 
the  North  toward  PoDc  About  the  same  tune 
that  Polk  agreed  to  yield  to  Great  Britain  the 
northern  half  of  Oregon,  be  angered  Nortb- 
westemera  by  vetoing  a  bill  which  proposed 
large  appropriations  for  the  imnrovement  of 
harbors  on  the  Great  Lakes  and  for  the  dredg- 
ing certain  rivers  in  the  same  region.  This  wu 
the  beginning  of  the  schism  in  the  Democratic 
party  for  which  the  defeat  of  Van  Buren  in 
the  Baltimore  convention  had  prepared  the  way: 
Lewis  Cass,  a  friend  of  Polk,  could  not  hola 
his  followers  In  line.  The  Wilmot  proviso,  a 
direct  attack  upon  the  President's  annexationist 
program,  was  attached  to  important  legislation 
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id  became  the  cause  of  a  most  bitter  conflict 
Long  those  who  bad  elevated  Polk  to  the 
esidenn'.     As  the  Mexican  War  drew 


dose,  Folk  saw  that  a  renomination  was  out  of 
die  question.  He  recommended  the  nomination 
of  Cass  by  his  (larty,  but  Van  Buren  and  his 
friends  united  with  the  Liberty  Party  men  and 
the  malcootenia  of  the  Northwest  to  form  a 
new  paiw  which  took  the  name  of  Free  Soilers. 
They  polled  votes  enou^  to  defeat  Cass  and 
the  Democratic  parnr  and  Polk  retired  chagrined 
if  not  directly  defeated  to  his  home  m  the 
spring  of  1349.  But  his  work  remained. 
He  died  the  following  June  at  the  capital 
of  his  State.  (See  Mexico,  Amebicam  Dina- 
UATic  Relations  with)  .  Constilt  Jenkins, 
J.  S.,  'Life  of  James  K.  Polk'  {Auburn.  N.  Y., 
1850)  ;  Tylear,  L  G.,  'The  Times  of  the  Tylers'  j 
Smid).  Justin  H.,  *The  Annexation  of  Texas' : 
Reeves,  Jesse  S..  'The  Diplomacy  of  Tyler  and 
Polk>;  Quaife,  M.  M.,  *The  Diary  of  James 
K.  Polk'  {4  vols.,  Chicago  1910). 

WiLUAM    E.    DODD^ 

Professor  of  History,  Chicago  Uniotmly. 
POLK,  Leonidaa,  American  general  and 
Protestant  Episcopal  bishop;  b.  Raleigh,  N.  C, 
10  April  1806;  d.  Pine  Mountain,  Ca.,  14  June 
1864.  He  was  a  cousin  of  President  PoDc  (q.v.). 
Educated  at  the  United  States  Military  Acad- 
emy, he  subsequently  studied  for  the  ministry. 
and  in  1831  took  priest's  orders  in  the  Episcopal 
Church.  In  1838  he  was  consecrated  missionary 
bishop  of  the  Southwest  Indian  Territory,  Ala- 
bama, Mississippi  and  Louisiana.  In  1841  he 
was  appointed  bishop  of  Louisiana,  and  his 
plan  for  a  system  ot  higher  education  in  the 
South  had  its  outcome  in  Sewanee  University 
and  the  University  of  the  South,  established  in 
1858.  He  was  an  ardent  lover  of  the  South 
and  soon  after  the  outbreak  of  the  Civil  War 


was  offered  a  major-generalship  in  the  Con- 
federate army  an<C  accepting  it,  proceeded  to 
fortify  strongly  strategic  points  on  the  Missis- 
sippi. At  Shiloh  and  at  Corinth  he  commanded 
the  First  corps;  in  October  1862  be  was  pro- 
moted to  lieutenant-general,  and  in  November 
conducted  the  retreat  from  Kcntutiv-  In  De- 
cember 1863  he  was  promoted  to  the  Depart- 
ment of  Alabama,  Mississippi  and  eastern 
Louisiana,  and  afterward  joined  Johnston  in 
opposing  Sherman's  march  to  Atlanta.    He  was 


W.  U.  Polk  (1893). 

POLK,  WilUam  UackleDbnrg,  American 
physician,  son  of  Leonidas  Polk,  the  Rebel 
tnuiop:  b.  Asbwood,  Maury  ConnQ',  Tcnn.,  IS 
AiiK.  1844.  He  was  graduated  at  the  Virginia 
Military  Institute  in  1861 ;  served  in  the  Con- 
federate Arm;^  tmder  bis  ^ther  and  rose  to  the 
rank  of  captain.  In  1869  he  was  graduated  at 
the  College  of  Physicians  and  Surgeons  of 
Coliunbia  Universi^,  since  when  he  has  prac- 
tised in  New  York.  In  1876-79  he  was  profes- 
sor of  therapeutics  at  Bellerue  Hospital  Medical 
Collie;  in  1879-96  professor  of  obstetrics  and 
egnecology  at  New  York  University  and  since 
1896  dean  and  professor  of  gynecology  at  Cor- 
nell University  Medical  Coll^  Dr.  Polk  i» 
consulting  gynecologist  to  many  hospitals  in 
New  York  City. 

POLKA,  a  dance  of  Bohemian  or  Polish 
^rignn,  the  name  being  derived  from  the  Bo- 
hemian fulka,  half,  from  the  half-step  that  char- 
acterizes the  dance,  or  from  Polka,  a  Polish 
woman.  Stainer  and  Barrett  in  their  'Diction- 
ary of  Music'  credit  the  invention  of  the  dance 
to  Anna  Slazak,  a  farm  servant  at  Elbsteiniti, 
near  Prague,  about  1830.  It  was  popularly  in- 
troduced at  Prague  about  1835,  and  in  1839  was 
brouf^t  l)y  a  part  of  the  musical  band  of  the 
Prague  sharpshooters,  under  the  management 
of  Pergler,  to  Vienna,  where  both  the  music 
and  dance  met  with  extraordinary  acceptance. 
In  1840  it  was  received  with  the  greatest  ap- 
pbuse  at  the  Od£on  Theatre  in  Pans,  and  was 
soon  the  favorite  dance  at  all  the  public  and 
private  balls  of  that  capital.  It  spread  rapidly 
into  every  country  of  Europe^  and  is  now  com- 
mon in  every  part  of  the  civilized  world.  The 
music  is  written  in  two-four  time,  the  first  three 
quavers  being  generally  strongly  accentuated. 

FOLKO,  pOlIrt,  Elite  VoKcl,  German  nov- 
elist: b.  Lapdg.  Germany,  51  Jan.  1822;  d. 
Munich,  15  May  1899.  She  was  a  sister  of 
Eduard  Vogel,  the  African  explorer,  and  at- 
tained considerable  fame  as  a  public  sin^r,  but 
retired  from  the  stage  after  her  mamage  to 
Polko,  a  scientist,  and  thenceforth  devoted  her- 
self to  literature,  in  which  field  she  won  much 
notice.  Her  <Musikalische  Marchen'  (1852) 
was  translated  into  English,  as  were  others  of 
her  books.  She  publi^ed  'Ein  Frauenleben' 
(1&S4);  'Erinnerungen  an  Felix  Mendelssohn 
Bartholdy>  (1868);  Aus  dem  Jahre  1870';  . 
'Conversations'  (1872);  'Neues  Marchenbuch' 
(1884),  etc. 

POLL-EVIL,  a  swelling  followed  by  severe 
ulceration,  on  a  horse's  poll  or  nape  of  ttie  neck, 
jnst  between  the  ears  toward  the  mane,  which 
often  results  from  a  bruise,  undue  pressure  of 
baiter  or  similar  injury  to  the  fledi.    As  tooD 
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est.  When  ripe  the  swellii^  should  be  lanced 
and  kept  open  by  a  seton  until  thoroughly 
drained  and  dean  and  in  condition  to  neal 
properly.  Careftil  treatment  is  necessary  to 
prevent  seiioiis  injury  to  an  animal  to  &]• 
flicted. 

POLL-TAX.    See  Capitation;  Taxatios. 

POLLACK,  or  COALFISH,  a  dark  green 
fish  (Potlaehins  viretu)  of  the  cod  fanuly,  a 
native  of  the  Baltic,  Northern  and  Mediter- 
ranean seas,  and  the  name  coalfish  it  derived 
from  the  dusky  pigment  which  tinges  the  skin 
and  which  soils  the  fingers  tike  oKtiK  coals. 
This  species  differs  from  the  cod  in  seeking  its 
food  in  shoah  at  the  surface  as  well  at  near 
the  bottom.     In  such  surface  excursions  they 

Ear  out  their  spawn,  which  floats  and  quickly 
tdies.     The  flesh  is  highly  esteemed  on  the 
British  and  Canadian  coasts,  but  is  not  com- 


which  is  hishly  important  to  the  Alaskan  coast 
natives  who  call  it  beshow,  AH  of  these  fishea 
yield  a  valuable  liver-pil ;  and  the  eastern  ones, 
at  least,  afford  good  sport  with  hook  and  line. 

POLLAJUOLO,  pAl-la-yoo-o'lo,  Antonio, 
Italian  painter,  sculptor  and  goldsmith :  b. 
Florence,  1429;  d  Rome,  149&  He  was  a  pupil 
of  Lorenzo  Gbiberti  and  assisted  him  in  the 
celebrated  gates  of  the  baptistery  of  San 
Giovanni.  Chiefly  known  as  a  sculptor,  his 
paintings,  however,  have  a  distinct  :place  in  the 
dcvel(^>ment  of  Italian  art  from  their  power  in 
the  expression  of  action,  which  quality  is  best 
exhibited  in  his  'Hercules  Strangling  Antxu3> 
in  the  USizi,  and  the  'David'  at  Berlin,  At 
Rome  he  made  the  monuments  of  Sixtus  IV 
and  of  Innocent  VIII.  He  was  also  a  medalist 
and  engraved  several  plates  which  are  ex- 
tremely scarcer  His  other  occumtions  lend  a 
certain  character  of  hardness  to  his  painting, 
which  also  exhibits  his  superior  knowledge  oi 
anatomy,  he  being  the  first  to  study  from  dis- 
section. HisbrotherPiETSO,—  b- Florence,  1443: 
d.  ther^  1496,  was  associated  with  him  in  all 
his  works  and  did  much  independent  painting 
Pictures  assigned  to  htm  are  the  'Annuncia- 
tion'  in  Berhn  and  a  fresco  of  Saint  Christo- 
pher in  the  MetropoUtan  Uuseum,  New  York. 

POLLAJUOLO.  Sfanonc  del  (<Il  Cro- 
naca")  Italian  architect:  h,  Florence,  14S4;  d 
1S09.  He  studied  the  architectural  remains  of 
antiquity  at  Rome  for  a  number  of  years  be- 
fore undertaking  any  original  work*  and  his 
constant  habit  ofdescribing  them  to  his  friends, 
after  his  return  to  Florence,  won  tor  him  the 
title  "II  Cronaca"  ("The  Chronicler").  His 
masterpiece  is  the  cornice  added  to  the 
facade  of  the  Palazzo  Strozzi,  of  which 
he  had  been  appointed  architect.  He  built 
at  Florence  the  Palazzo  Guadagni  and  the 
church  of  San  Salvador  al  Monte,  also 
the  sacristy  of  San  Spirito,  the  court  of  the 
Palazzo  Strozzi  and  the  great  hall  of  the  Pal- 
azzo Vccchio.  He  must  be  looked  upon  as  one 
of  the  leading  architects  of  the  original  Renais- 
sance swle  in  Italy.  Consult  Geymiiller-Sleg- 
mann,  'Die  Arehiteklur  der  Renaissance  in  Tos- 
cana>  (188S-96). 


POLLAK.  pdl'4l^0iut«T,  American  editor: 
b.  Vienna,  4  May  1849.  After  a  course  of  stud; 
in  ^e  schools  of  his  native  city,  he  came  to  the 
United  States  in  1866,  where  he  has  devoted 
himself  largely  to  editorial  work.  A  contributor 
to  The  NatioH  from  1874v  and  to  the  New  York 
Evening  Pott  since  1881,  he  bat  written  chiefly 
on  foreign  politics  and  literary  subjects.  In 
addition  to  copious  work  on  leading  enqrdo- 
pedias,  he  has  published  'The  Century  Book 
lor  Mothers,'  in  which  he  was  joint  editor  with 
Dr.  L.  M.  Yale;  'Franz  Grillparzer  and  Aus- 
trian Drama';  'The  Hyraene  of  the  Soul'; 
'Michael  Heilprin  and  His  Sons';  'Interna- 
tional Perspective  in  Criticism,'  and  'Fifty 
Years  of  American  Idealism.' 

POLLANARRUA,  Ceylon,  a  ittbed  d^ 
and  formerly  capital  of  C^lon.  dtuated  about 
60  nules  nortiieast  of  Kandy.  Tnere  arc  numer- 
ous large  stone  figures  of  Buddha  and  remains 
of  temples  and  other  buildings.  It  flourished 
from  the  8th  to  the  beginning  of  die  13tb  cen- 
tury.   It  is  now  called  Topare. 

POLLARD,  pai'ard,  Chnrlu  LonU,  Amer- 
ican botanist  and  entomologist;  b.  New  York, 
29  March  1872.  In  1S93  he  was  graduated  M 
Coltmitna  University;  was  assistant  curator  of 
die  diviuon  of  botany  of  the  United  States 
Department  of  Agriculture  in  ISM-^JS,  and  of 
the  United  States  National  Museum  from  1S95 
to  1903.  From  1907  to  1913  he  was  curator  ot 
the  Public  Museum  of  the  Staten  Island  As3i>- 
daticm  of  Arts  and  Sdences  and  from  189?  to 
1913  was  editor  of  Piant  World.  PolJard  con- 
tributed many  botanical  terms  to  the  Sup]^ 
meet  to  Webster's  'IntemationBl  Dictionary* 
(190O)  and  the  'Ceotury  Dictionary'  (1903). 
He  was  the  editor  for  botanjr  and  horticulture 
of  Webster's  'New  International  ESctionar7> 
and  has  written  many  short  artides.  After 
1917  Pollard  was  special  fidd  commissioner  of 
the  Boy  Scouts  of  America.  _ 

POLLARD,  Edward  Albert,  Americati 
joumaUst  and  author:  b-  Nelson  CounW, 
Va^  27  Feb.  1828;  d  Lynchburg,  Va..  12  Dec 
J872.  He  was  graduated  from  tne  Uni- 
versity of  Virginia  in  1849^  removed  to  CaHr 
fomia  where  he  engs^ed  in  lournalism,  and  was 

Ereparins  for  the  Episcopal  ministry  at  the  out- 
reak  of  the  Civil  War,  throughout  which  hs 
was  editor  of  the  Richmond  Examiner,  An 
ardent  supporter  of  the  Confederacy,  he  was 
nevertheless  a  bitter  and  active  opponent  o£ 

Jefferson  Davis.  While  endeavoring  to  run  the 
lockade  in  1865  on  his  way  to  England  he  was 
captured  and  imprisoned  in  Fort  Monroe  for 
dght  months,  when  he  was  released  by  Gener^ 
Butler.  He  was  an  able  writer,  but  bitterly 
opinionated  and  unfair  where  his  prejudices 
were  concerned  Among  his  numerous  works 
are  'Black  Diamonds'  (1859)  ■  'Southern  His- 
tory of  the  War'  (1862);  'The  Lost  Cause* 
(lase)  ;  'The  Life  of  Jefferson  Davis>  (1869). 
POLLARD,  JoBcphine,  American  author: 
b.  New  York  Ci^,  18«;  d  there,  IS  Aug.  1892: 
She  was  an  editorial  writer  on  the  Sunday 
School  Time!  from  the  time  of  its  estabhshment 
in  1876,  and  for  20  years  was  connected  wiiJi  the 
Methodist  Book  Concern.  Her  books  are  chiefly 
religious  works  and  juvenile  stories.  Among 
them  are  'The  (Jypsy  Books'  {1873-74);  'A 
Piece  of  Silver*    (18/6) ;  'Decorative  Sisters' 
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(1881);  <Elfin  Land>  poems  0882);  'GelUvor, 
a  Chnslmas  Legend'  (1882);  *Tlie  Boston 
Tea  Party>  (1882):  'Vagrant  Verses>  (1887); 
'Favorite  Birds  and  What  Poets  Singof  Tliein' 
(1888),  and  the  hymn  'Outside  the  Gate.> 

POLLARD,  Perdnd,  American  author: 
k  Pomerania,  18«;  d.  Baltimore.  Md.,  17  Dec 
1911.  He  came  to  the  United  States  in  1885, 
engaged  in  journalism  in  1891  and  was  after- 
ward engaged  in  editorial  and  literary  work  in 
Chicago  and  New  York.  Among  his  published 
works  are  'The  Cape  of  Storms'  (1895) ; 
Posters  in  Mimatnre'  (1896) ;  'Dreams  of  To- 
day' (1897);  'The  Imitator'  (1902);  'Lingo 
Dan*  (1903) ;  and  "Recollections  of  Oscar 
Wilde.'  He  also  wrote  the  plays  'Nocturne' 
and  'The  Ambitious  Mrs.  Alcott,'  the  latter 
produced  at  the  Astor  Theatre  in  190a 

POLLARDING,  the  practice  of  cutting  off 
the  limbs  of  trees  al  a  given  height  in  order  to 
make  the  stubs  throw  out  numerous  adventi- 
tious limbs.  These  latter,  after  being  allowed 
to  grow  for  three  or  four  years,  are  cut  for 
ftteland  the  process'continued.  In  Holland  and 
other  parts  of  Euro^  where  fuel  is  high-priced 
or  scarce,  the  practice  is  very  popular;  but  in 
the  United  States  it  has  not  come  into  vogue. 
It  is  also  employed,  hke  copses,  for  furnishing 
bark  for  tanning  and  withes  for  baskets,  barrel 
hoops  and  wickerworic  Though  the  pollards, 
as  they  are  called,  are  unsightly  and  are  seem- 
ingly injured  by  the  operation,  they  often  be- 
come picturesque  with  age,  and  specimens  still 
apparently  thrifty  are  considered  among  the 
patriarchal  trees  of  Europe.  The  species  most 
nsed  are  willows,  poplars,  lindens,  aldtrs  and 
certain  elms  and  oaks. 

POLLEN,  John  Hungerford,  English 
clergyman  and  historian:  b.  London,  13S8.  He 
was  educated  at  MQnster,  'Germany,  at  the  Ora- 
tory School,  Birmingham,  under  Dr.  (later  Car- 
dinal) Newman  and  at  London  University.  In 
1676  he  entered  the  Society  of  Jesus  and  in 
■     '  ordained  to  the  priesthood    He  has 


beatification  of  die  English  martyrs.  For  pur- 
poses of  research  he  has  traveled  in  England, 
France  and  Italy,  His  published  worlu  are 
'Acts  of  the  English  Martyrs'  (1891);  'Life 
of  Father  John  Morris'  (1896)  ;  "The  English 
Martyrs'  (1908) ;  'The  Bedmgfeld  Papers' 
(1909).  He  edited  'P^al  Negotiations  with 
Mary  Queen  of  Scots'  (1901);  and  'Queen 
Mary's  Letter  to  Guise'  (1904),  both  published 
by  the  Scottish  History  Society;  'TLe  Memoirs 
of  Father  Parsons'  (1906-07);  'Documents 
Relative  to  the  E^lish  Martyrs'  (1908),  and 
contributions  to  'The  Cathohc  Encyclopedia,' 
the  Dublin  Rn'iew.  etc. 

POLLICE  VERSO,  pol'll-se  ver'so,  the 
title  of  a  famous  picture  by  the  French  painter 
Gerome.  The  words  mean  'with  turned 
thumb,*  and  the  artist  represents  the  spectators 
in  the  gladiatorial  eames  turning  their  thumbs 
down  as  the  victorious  swordsman  sets  his  foot 
upon  the  body  of  his  vanquished  antagonist. 
When  the  thumb  was  turned  up  it  meant  that 
die  vanquished  swordsman  was  to  be  dispatched 


by  the  victor:  it  is  not  so  plain  that  the  down- 
turned  thumb  meant  mercy. 

POLLINATION.  The  pollen  grains  of 
seed  plants  are  really  microspores  in  a  more 
or  less  advanced  stage  of  germination.  They 
are  developed  within  anthers  and,  at  the  time 
of  shedding,  form  a  powdery  mass  which  usu- 
ally has  a  distinctly  yellowish  color.  The  pol- 
len is  the  male  product  of  the  plant  The 
transfer  of  the  pollen  to  the  female  structures 
—  to  the  ovule  of  Gyranosperms  and  to  the 
stigma  of  the  ovary  in  Angiosperms  —  is  called 
PolUnation  (Fig,  1), 


The  terms  pollination  and  fertilisation  are 

often   confused,    but    they   are   very   difFerent 

Processes ;  for  pollination  is  merely  the  trans- 
er  of  the  pollen  grains  from  the  anther  to  the 
ovule  or  stigma,  while  fertilization  is  the  union 
of  the  sperms  and  egg,  or  many  would  define 
the  term  more  closely' as  union  of  the  sperm 
and  the  e^  nuclei.  The  confusion  in  the  use 
of  terms  is  particularly  persistent  because  the 
earlier  writers  used  'both  terms  indiscriminately 
and  because  a  widely  read  book  by  Darwin  or 
'The  Fertilization  of  Orchids  bv  Insects'  deals 
entirely  with  pollination,  there  oeing  no  refer- 
ence whatever  to  the  real  process  of  fertili- 
zation. 

The  interval  between  pollination  and  fertili- 
zation varies  in  different  species.  In  some 
cases  it  is  only  a  few  hours;  in  the  majority  of 
our  familiar  flowering  plants  the  interval  is 
probably  less  than  a  week;  in  some  of  the 
Gymnosperms  it  is  several  months,  and  in 
others,  like  the  pine,  it  is  a  year;  in  the  oaks, 
the  interval  is  even  longer. 

Pollen  is  carried  from  the  male  to  the  fe- 
male by  the  wind,  by  various  animals  such  as 
insects,  snails  and  birds,  or  by  water.  The  most 
primitive    method    is    wind   pollination;    plants 

gollinated  by  wind  are  said  to  be  anemophUoas. 
robably  all  Gymnosperms  are  pollinated  by 
the  wind,  although  claims  have  been  made  that 
in  a  few  species  the  pollen  is  carried  by  insects. 
Many  of  the  lower  Angiosperms  like  the 
grasses,  oaks,  chestnut,  beech  and  birch  are 
wind  pollinated;  but  the  great  majority  of  the 
group  are  pollinated  by  insects,  and  so  are  said 
to  be  enlomophiioHS.  In  a  few  Angiosperms, 
growing  in  the  water  and  with  flowers  resting 
on  the  surface  of  the  water,  the  pollen  floats  on 
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'  Ac  water  from  the  andier  to  the  stigma.  Elo- 
dea,  a.  very  common  submerged  wsier  weed,  is 
a  familiar  example. 

The  relative  position  of  the  pollen  and  the 
ovule  or  stigma  to  whidi  it  must  be  carried  is 
varioui  in  different  plants.  In  most  oi  our 
familiar  flowers,  like  the  li)y,  the  anthers  with 
thdr  pollen  are  in  the  some  flower  with  the 
stigma.  Such  flowers  are  ^bieporangiate*  or 
%ermaphrodhe.*  In  many  plants,  ai  in  com, 
the  male  stnirtnres  (the  tassel  with  the  an- 
thers) and  the  female  (the  ear  with  the  stig- 
mas—  called  the  "silk^)  are  borne  on  different 
parts  of  the  lame  plant  but  not  in  the  same 
flower.  Such  plants  are  •monoecious.'  Many 
Gymnosperms  bear  male  and.  female  cones  on 
tlie  same  tree  and  so  belong  in  this  category, 
in  a  smaller  number  of  cases  the  male  and 
female  flowers  are  on  Afferent  individual^  as 
in  the  wiUows.    Such  idants  are  'dicedoos.* 

In  case  of  wind  pollination,  tfie  pc^en  is 
produced  in  immense  qnantitits.  In  Viaon,  a 
Gymnosperm  in  the  cycad  family,  the  male 
cone  produces  about  lOJnO^OOO.OOO  pollen  grwns. 
nie  female  cone  prooucei  200  to  300  ovules, 
each  of  which  exudes  at  its  tip  a  small  sparkling 
mucilaginous  dr^let,  iriiich.  cat<iies  any  pollen 
grains  that  chanoe  to  fall  upon  It  The  com- 
bined surface  oi  the  300  droplets  would  be  less 
than  an  inch  square,  and  yet,  if  a  female  oone  is 
witiiin  100  feet  of  a  male  cone,  the  ovulos  are 
likely  to  be  thorouflfcly  iwllinaled.  As  the 
droplet  dries,  the  pollen  grains  are  drawn  down 
to  the  place  where  th^'  begin  to  germinate 
and  form  pollen  tnbes.    The  pollen  may  be  car- 
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PKk  1. — LongltaiUna]  aaclaoa  o(  •  Ovmndcpenn  evnia 
■boinDg  the  "pDlliiutim  dnjp"  with  tb>  v«T  imall 
ponso  givlai  ndbcnng  to  it.  Balow  ii  the  poUm 
ckambar  nrto  nluch  the  graiu  njB  be  dnwn  by  Ae 
diriog  of  the  drap. 

ried  for  miles,  but  ai  such  distance  very  few 
ovules  of  an  ovulate  cone  are  likely  to  be  polli- 
nated. In  pine  forests,  the  pollen  falls  in  such 
abundance  that  people  call  it  'sulphur  showers.* 

The  comparatively  few  plants  in  which  die 
polleti  is  carried  by  water  are  mostly  diced ous. 
The  pollen  simply  floats  upon  the  surface  of 
the  water  until  it  reaches  ihe  sticky,  mucilagi- 
nous secretion  of  the  stigma. 

In  case  of  wind  pollination  and  water  pol- 
lination the  male  and  female  flowers  are  usually 
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upon  Afferent  plants  or.  at  least,  upon  different 
parts  of  the  same  plant.  In  these  cases  crofj- 
pcUinatioH~ibe  pollbation  of  the  stigma  by 
pollen  from  anotiier  plant  or  from  another 
Sower  on  the  same  plant  —  results  necessarily. 
Botanists  agree  that  cross-pollination  is  the 
most  efficient  method  and  that  close  poilo%ation, 
which  results  in  close  fertilization,  is  almost 
always  had  for  the  species.  However,  there  are 
some  cases  of  efficient  close  pollination,  chiefly 
in  flowers  which  do  not  open,  but  always  re- 
main doled  add,  therefore,  are  called  cUiitof- 
amotu  flowers.  The  covmon  blue  violet,  in 
addition  to  its  showy  flowers,  has  small,  nearly 
colorless  flowersi  loolcinR  like  unpromising  buds 
near  the  bases  of  the  leaves.  These  flowers, 
entirely  self-polUnated,  produce  good  seed.  But 
in  most  cases  where  the  male  and  female  struct- 
ures, the  anther  and  the  pistil,  are  in  the  tame 
flower,  plants  have  worked  out  inaumerable 
methods  with  innumerable  variations  in  details 
to  avoid  close  pollination.  .  In  nearly  all  of  the 
cases,  ihe  pollen  is  carried  from  the  anther  to 
the  stigma  by  insects.  There  are  scores  of 
books  on  Insect  potltnation. 

MoU.  plants  which,  are  poIUnatcd  by  insects 
have  conspicuous  flowers  or  a  distinct  odor  or 
both.  Some  observers  claim  that  the  corolla 
does  not  attract  insects,  but  none  can  deny 
die  constant  association  of  conspicuous  flowers 
and  insect  pollination.  All  flowers  pollinated 
by  insects  have  nectar  glands  which  secrete  the 
nectar,  whidi  is  the  most  usual  cause  of  insect 

In  many  plants  with  Stamens  and  instils  m 
the  same  flower,  self-pollination  is  prevented 
by  die  maturing  of  the  pollen  and  stigma  at 
(Afferent  times.  The  pollen  matures  and  is 
shed  before  the  stigma  exudes  the  sticky  sub- 
stance which  makes  the  pollen  adhere  to  it 
and  at  the  same  time  affords  a  nutritive  me^um 
in  which  the  pollen  tube  begins  to  form;  or 
the  sti^a  matures  and  dries  up  before  the 
pollen  15  ripe;  consequently,  the  Stigma  could 
t)c    pollinated    only    by   pollen    from    anomer 

In  many  cases,  however,  the  pollen  and  the 
stigma  of  a  flower  mature  at  Die  same  time. 
In  such  flowers  the  devices  to  prevent  self- 
pollination  are  innumerable.  Practically  all 
such  flowers  are  pollinated  by  insects.  Some 
of  the  devices  afford  a  general  protection  a^inst 
self -pollination,  but  others  are  so  complicated 
and  specialized  that  only  certain  insects  with 
certain  peculiarities  in  structure  can  reach  the 
nectar,  and  so  none  but  these  favored  guests 
are  tempted  to  visit  the  flower. 

A  common  contrivance  for  the  prevendon  of 
self-pollinatioa  is  seen  in  species  in  which  some 
flowers  have  long  anthers  and  short  jnstils, 
while  others  have  short  anthers  of  the  same 
length  as  the  pistil  in  the  other  flower  and  long 
pistils  of  the  same  'en«^  as  the  anthers  of  the 
short-styled  flower.  The  Bluet  (Houstonia) 
U  a  familiar  example  (Figs.  3  and  4).  As  the 
insect,  usually  a  butterfly,  thrusts  its  proboscis 
down  the  tube  of  a  llower  with  short  anthers 
(Fig.  3)  to  reach  the  nectar  at  the  base  of  the 
ovai^,  the  pollen  adheres  to  the  proboscis;  then, 
as  the  butterfly  visits  a  flower  with  a  short 
style  (FIk  4)  the  poUen  on  the  proboscis  is 
at  the  li^t  level  to  brush  agunst  the  stigma 
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and,  at  the  same  time,  pollen  from  the  long 
atiHiers  adheres  to  the  proboscis  at  the  hirfier 
level,  so  that  this  polloi  will  be  depositea  on 
the  stigma  of  any  long-styled  flower  the  butter- 
fly may  visit. 

lo  the  Snapdragon  and  similar  flowers  the 
two  lips  of  the  corolla  are  lo  tightly  closed 


FlO.    3.— Lon«.«tyled  flow«t  with  Mtbeim  neiir  fha  middle 

of  thr  ccvoUft  tub«. 
Pig.  4. — Sbort.RTlsil  flowtr  with  uithsn  mar  tba  tup  of 

that  small  insects  cannot  get  to  the  pollen  or 
nectar,  but  the  lips  open  when  some  heavy 
insect,  like  the  bumble  bee,  allots  upon  the 
fiower.  Thtis  the  pollen  and  nectar  are  not 
wasted  upon  visitors  which  would  be  of  little 
or  no  use  to  the  plant  in  effecting  cross-pollina- 
tion. 

The  common  milkweeds  secrete  a  sticky, 
milky  substance  which  hardens  rapidly  when 
exposed  to  air.  The  epidermis  of  those  plants 
is  very  delicate  in  the  region  of  the  flower 
duster,  so  that  the  sharp  claws  of  ants  or  other 
creeping  insects,  which  would  be  of  no  use  to 
the  plant  in  efiecting  cross-pollination  break 
through  and  the  sticky  substance  holds  them 
fast  and  prevents  ihem  from  reaching  the  nectar 
or  pollen.  On  the  other  hand,  butterflies,  which 
are  very  effective  in  accomplishing  pollination 
in  milkweeds,  alight  directly  upon  the  flowers, 
securing  the  neclar  and  carrying  the  pollen  to 
Other  flowers  on  the  same  plant  or  on  different 
plants.  In.  die  milkweeds  and  in  most  of  the 
orchids,  the  pollen  grains  stick  together  in  large 
masses,  called  'pollmia"  and,  consequently,  when 
pollination  takes  place  at  all  it  is  very  abundant 

The  Catcfafly  {Silent  anlirrhina)  as  the 
flowers  bloom  exudes  a  sticky  brownish  sub- 
stance which  forms  a  girdle  around  the  stem 
below  the  flowers,  preventing  any  creeping  in- 
sects from  reaching  the  nectar  or  pollen.  Con- 
sequently, pollination  is  effected  only  by  flying 
insects,  lliis  hint  from  the  Catchfly  is  used 
artitidally  on  a  large  scale  in  the  sticky  girdles 
put  around  tree  trunks  to  prevent  the  ascent 
of  various  pests. 

Many  plants,  like  the  Evening  Primrose, 
blossom  only  at  night  when  there  is  not  mudi 
danger  from  creeping  insects,  but  when  moths 
and  other  flying  msects,  particularly  useful  in 
effecting  cross-pollination,  are  abroad  in  great 
numbers. 

One  of  the  Rosin-weeds,  Silphium  ptrfoHa- 
turn.,  has  large  sheathlngleaves  which  form  a 
cup  around  the  stem.  The  water  in  the  cup 
prevents  insects  from  crawling  up  to  the  flow- 


Many    plants   prevent   self -polling 

In  most  of  the  cases  mentioned,  it  is  true 
Ae  pollen  of  a  flower  is  duKcd  upon  its  own 
stigma,  but  it  is  pnkctically  certain  that  wlwn 
pollen  from  its  own  anthers  and  poltea  from 
the  anthers  of  another  flower  fall  together 
upon  the  stigma,  the  ioreign  pollen  is  more 
lucely  to  germinate, 

A  couple  of  instances  of  insect  pollination, 
DO  more  remaiicable  than  scores  of  others,  may 
be  ^ven  as  illustrations  of  the  complicated 
relations  betweoi  certain  iosecls  and  certain 
plants.  In  the  Fig,  pollination  is  effected  by 
small  wai^.  There  are  two  kinds  of  urn- 
shaped  inflorescences  which  we  call  figs,  boruc 
on  different  trees.  One,  which  is  called  CmS- 
rifieui,  has  male  flowers  near  the  neck  of  the 
urit  arid  short-styled  female  flowers  farther 
down;  the  other,  called  Fic%t,  has  only  female 
flowers  with  long  Styles.  The  wasp  tlmuta  its 
ovipositor  down  through  the  short  style  of 
the  female  flower  Caprijieus  and  lays  an  egg 
in  the  ovary  and  a  larva  b^ins  to  develop,  caus- 
ing the  flower  to  become  distorted  into  a  gaU. 
As  the  wasps  mature,  the  males  escape  first 
and  fertilize  the  females  which  are  still  in  the 

Ell  Bowers.  The  males  then  leave  the  urn 
fore  the  pollen  is  ripe,  but  the  females  stay 
awhile  — just  long  enon^  for  the  pollen  to 
ripen — and  then  escape,  becoming  dusted  wi^ 
pollen  as  they  pass  tiiron^  the  narrow  opening 
at  the  top  of  the  nm.  Then  they  visit  the 
younger  urns,  dusting  the  stigma  with  pollen 
and  Tayine;  eggs.  In  case  of  the  short-styled 
flowers  of  Cafirifictu,  galls  are  produced;  but 
the  wasp's  ovipositor  is  not  long  enough  to 
reach  the  ovary  of  the  long-styled  flowers  of 
Ficus  and,  cons^uenlly,  pollen  tttbes  develop 
normally,  fertihiation  follows  and  normal  seeds 

Another  remarkable  instance  of  insect  pol- 
Uoation  is  seen  in  the  Yueea^  an  arborescent 
member  of  the  lily  family,  with  rigid,  sword- 
like leaves,  which  has  given  it  the  name  of 
'Spanish  Bayonet*  or  'Spanish  Dagger.*  Pol- 
lination Is  effected  by  the  moth,  Pronuha  yMC- 
eiuella.  The  female  visits  the  flowers  for  the 
pollen,  which  she  does  not  eat,  bat  molds  into 
a  ball  and  carries  to  another  flower.  Here  she 
bores  through  the  wall  of  the  ovary  and  de- 
posits her  e^  in  the  young  ovules  and  then 
crowds  the  tiall  of  pollen  into  the  funnel-shaped 
top  of  the  stigma,  thus  efFecting  abundant  pol- 
lination, which  causes  the  young  ovules  to 
grow  rapidly,  The  developing  larve  eat  many 
of  the  young  ovules,  but  soon  bore  their  way 
out  and  escape,  while  the  ovules  which  are 
left  develop  into  good  seeds. 

In  the  case  of  yucca  and  pronuba,  the  moth 
has  been  considerably  modined  so  that  it  is 
adapted  to  rolling  up  the  ball  of  pollen.  Many 
flowers  are  adapted  to  pollination  fay  certain  in- 
sects and  many  insects  are  adapted  to  certain 
flowers,  so  that  a  scarcity  of  its  particular 
flower  means  hardship  or  death  to  a  certain 

3>edes  of  insect;  while  a  scarritj^  of  some  par- 
eular  insect  may  mean  the  extinction  of  the 
particular  flower  which  it  pollinates.  These 
mutual  adaptations  are  very  numerous  among 
the  orchids. 
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In  all  the  foregoing  instances,  polUtution 
results  between  flowers  of  the  same  species. 
When  effective  pollination  occurs  between 
pUnts  of  different  varieties,  spedes  or  genera, 
and  fertilization  fallows,  the  resultiag  individ- 
ual is  called  a  hybrid.  It  often  happens  that 
hybrids  are  more  vigorous  than  either  of  the 
parents  and  it  is  often  possible  to  combine 
desirable  characteristics  of  different  species  by 
artHidal  pollination.  An  anther  is  plucked  out 
from  a  (Tower  and  its  mature  pollen  is  dusted 
upon  the  stigma  of  the  other  species.  This 
method  has  been  of  immense  value  in  improv- 
ing various  fruits  and  crops.  It  is  well  known 
diat  the  male  and  female  are  equally  poteAt 
ia  transmitting  hereditary  characters,  but  cross- 

Kllination  has  shown  that,  in  some  cases  at 
LSt,  some  particular  characters  are  regnlarlv 
determined    by   the   pollen.      In   com,   if    selt- 

Ellination  be  prevented  and  field  com  which 
B  a  itardnr  kernel,  be  pollinated  with  sweet 
com,  which  has  a  sugary  kernel,  the  fidd  com 
stalks  will  bear  an  ear  with  sugary  kernels; 
and,  similarly,  starchy  kernels  can  be  ^rowa 
upon  sweet  com  stalks.  In  com,  pollination  by 
a  red-eared  parent  will  produce  ears  with  red 
kernels  or  with  kernels  showing  various  mix- 
lures  of  red  and  yellow.  By  pollinating  differ^ 
ent  stJKinas  of  an  ear  with  tuSerent  pollen,  it 
is  possible  to  produce  on  the  same  ear  botb 
red  and  yellow  and  also  fitarchjr  and  sugary 

There  are  scores  of  books  on  pollination 
and  a  vast  number  of  articles  in  magazines. 
Dr.  Kirath,  in  his  exhaustive  treatise,  Hsls 
3,748  titles,  most  of  them  dealing  with  pollina- 
tion  in  connection  with  other  features  of  the 
life  history  but  many  of  them  devoted  entirely 
to  this  subject 

Bibliomphy.— Knuth,  Dr.  Paul,  <Hand- 
book  of  Flower  Pollination>  {Oxford  1M6). 
This  work  in  three  targe  volumes  gives  dtations 
to  practically  all  the  literatnre  up  to  1906) ; 
Darwin,  Charles.  'The  Effects  of  CroH  and 
Self-Fertiltiaiion  of  PlaatB>  (London  1888), 
and  'The  Various  Contrivances  by  which 
Orchids  are  Fertilized  by  Insects'  (New  York 
ISK). 

Chables  J.  Cbamsb&laih, 
pTOfeitor  of  Morphology  and   Cytology,   the 
UHivertity  of  Chicago. 

POLLIO,  pdl1-a,  Caiu  Asinine  Etomatt 

Set.  historian  and  orator;  b.  76  B.C.;  d.  4  Aji. 
:  is  known  from  the  part  he  took  in  the  politi- 
cal events  of  his  tim^  but  still  more  by  hii 
writings  and  love  of  Uterature.  In  Ac  Civil 
War,  he  (49  B.C)  adhered  to  Julius  Casar. 
whom  (after  defeating  Gaius  Cunus  in  Airica) 
he  accompanied  to  Pharsalia  and  then  to  the 
African  and  Spanish  wars.  He  was  afterward 
anointed  prxtor  and  held  the  governnient  of 
Further  Spain,  where  he  fought,  without  suc- 
cess, against  Sextus  Fompeius,  When  Lepidus 
and  Antony  were  recondled,  in  43  ad,  he  joined 
them  with  three  l^ons  and  was  made  admin- 
isirator  of  Transpadane  Gaul.  At  this  time  he 
became  the  friend  of  Virgil,  whose  property  he 
saved  from  confiscation.  After  obtaining  the 
consulship  he  commanded  in  Illyria  and  Dal- 
matia  and  for  his  victories  was  honored  with 
a  triumph  39  rc.  He  afterward  devoted  his 
time  to  literary  pursuits.  He  wrote  spcedies, 
tngedies  and  a  Ustory  of  the  dvil  wars,  com- 


prised in  17  books,  which  is  quoted  or  referred 
to  by  several  of  tiie  andent  writers.  He  was 
a  great  patron  of  literary  men  and  introduced 
the  custom  (Redtatio)  ot  reading  aloud  woriis, 
before  publication,  to  a  group  of  expert  critics. 
Virgil  addressed  two  Eclogues  and  Horace  an 
ode,  to  him.  His  orations  are  frequently  spoken 
of  b^  Quintilian,  but  his  s^le  is  condemned  as 
deficient  in  cleamcES  and  ease.  He  founded 
the  first  puMic  IHirary  at  Rome.  Three  of  his 
letters  to  Cicero  are  in  the  Ciceronian  collec- 
tion and  there  are  some  extant  fragments  of 
bis  history  of  the  dvil  wars.  Wolfflin  has  on 
verr  inadequate  grounds  attributed  to  him  the 
history  of  Csesar's  African  campaign  ('Bellum 


suit  Aulard,  <De  Asini  PoUionis  Vita  et 
Scriptis>  (1877). 

pOlLNITZ,  pil'nlts,  Kari  Lothrit  Baron. 
German  author:  t>.  Issoroin.  Prussia,  2S  Feb. 
1692;  A  Beriin  23  June  1775.  He  belonged 
to  a  noble  family  but  became  a  soldier  of  for- 
tune, serving  at  different  times  in  the  Austrian. 
Papal  and  Spanish  armies.  He  later  gained 
the  favor  ot  Frederick  the  Great,  who  ap- 
pointed him  his  reader  and  master  of  cere- 
monies at  his  court,  arid  he  subsequently  be- 
came director  of  the  theatre  at  BerKn.  Dur- 
m^  his  career  he  twice  professed  the  Calvinist 
faith  from  interested  motives,  but  before  his 
death  returned  to  the  Roman  C^thoUc  Church. 
His  workt  are  witty  and  amusing  and  inclad« 
<Etat  abr^  de  la  Cour  de  Saxe'  (1734); 
'Lettrei  et  U6moires>    (173&-40),  etc 

POLLOCK,  p«l'Ak,  Sir  Chvlea  Edward, 
English  judge  and  writer  on  law:  b.  31  Oct. 
IKS;  A.  Putney,  21  Nov.  1897.  He  was  a  son 
of  Sir  Frederick  Pollock,  had  no  university 
training  and  read  law  with  his  father,  becoming 
his  private  secretary  during  his  service  as  At- 
torney-General. He  was  called  to  the  bar  in 
IS47,  was  elected  bencher  of  the  Inner  Temple 
in  1866,  acquired  large  practice,  took  silk  (that 
is,  tiecame  qtieen's  counsel)  in  1866  and  was 
knighted  in  1873.  In  the  last-named  year  he 
was  raised  to  die  exche<]ner  bench  and  through 
the  judicature  acts  received  in  1875  the  status 
of  justice  of  the  High  Court.  For  a  number  of 
years  he  reported  spedal  cases  and  wrote  sev- 
eral woriis  on  County  Court  procedure,  mer- 
chant shipping,  the  law  of  evidence  and  other 
subjects.  As  a  jurist  he  exhibited  a  remark- 
able erudition,  especially  in  curious  and  anti- 
quated phases  of  the  law,  and  as  a  referee  he 
was  critidied  for  a  too  common  habit  of  com- 
promise. Among  his  works  were  'The  Prac- 
tice of  the  County  Courts*  (18S1;  subseq.  eds., 
with  supplements),  and  'A  Treatise  on  the 
Power  of^  the  Courts  of  Common  Law  to  Com- 
pd  the  Production  of  Documents  for  In^ec- 
tion>   (18S1). 

POLLOCK,  Sir  Frederick,  English  jurist: 
b.  London,  10  Dec.  1845.  He  was  educated  at 
Eton  and  Cambridge-  in  1871  was  called  to 
the  bar  of  Lincoln's  Inn,  and  in   1882-83  was 

iirofessor  of  jurisprudence  in  University  OA- 
ege,  London.  Since  18S3  he  has  occutded  the 
chair  of  jurisprudence  at  Oxford  and  during 
1884-90  was  professor  of  common  law  in  the 
Ims  of  Court.  Since  1895  he  has  been  editor 
of  the  Law  Reports.    In  1888  be  succeeded  his 
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fatlier  in  the  baronetcy.  He  has  severa]  limcB 
visited  the  United  Slates  and  in  the  winter  of 
1903-04  delivered  a  courae  of  lectures  at  the 
Lowell  lastiiute,  Boston.  Antongr  his  published 
works  are  'Principles  of  Contract'  (1876;  6th 
ed..  1895)  ;  (^Digest  of  the  Law  of  Partner- 
shift'    (1877;   7th   cd,    1900;    10th   ed^   1915); 


Uw  of  Tons'    (1883;    5th   ed..  1897);    'The 


revised  ed.,  1911) ;  'Oxford  Lectures  and  other 
I^eourBes*  (1890);  'Leading  Cases  done  into 
English  and  other  Diversions,'  a  series  of 
parodies  of  Et^lish  poets  as  well  as  of  typical 
cases  at  law  (1892);  <The  Law  of  Fraud*; 
etc..  in  Bridsh  India  (1894)  ;  <A  First  Bm^  of 
Jwriiprudence'  (1896;  3d  ed,  1911);  'The 
Etchingham  Letters,'  a  novel  in  e{)istolary  form 
(1899;  with  E.  F.  Maitland).  etc.  With  F.  W. 
Maitland  he  wrote  a  'History  of  English  Law 
before  Edward  I'  (189S;  2d  ed.,  1899).  Other 
works  include  'The  Expansion  of  the  Com- 
mon Law**  (1904);  'Introduction  and  Notes  to 
Main's  Ancient  Law>  (1906;  2d  ed.  1908) ; 
'The  (jcnius  of  the  Common  Law'  (Columbia 
University  lectures  1912). 

POLLOCK,  Su  Georse,  EneUsh  soldier: 
b.  London^  4  June  1786;  d  W^er,  6  Oct 
1872.  He  was  educated  at  Woolwich,  entered 
the  East  Indian  service  as  lieutenant  of  Bengal 
artillery,  in  1835  became  colonel  connnaodant 
and  until  his  death  retained  this  post  He 
comnaaded  the  Bengal  artillery  in  the  Burmese 
War  of  1824,  in  13^  was  made  commander  of 
the  armies  west  of  the  Indus,  5  April  forced 
the  Kyber  pass,  16  September  entered  CabuL 
He  was  nulitary  member  of  the  supreme  coun- 
cil of  India  in  1844-45,  a  director  of  the  East 
India  Company  in  1854-56  and  held  other  offices. 
In  1859  he  was  made  general,  in  1870  field- 
marshal. 

POLLOCK.  Robart  Scottish  poet:  b. 
North  Uuirhouse,  Renfrewshire,  1799;  d 
Southampton,  England,  18  Sept.  1627.  He  was 
educated  at  Glasgow  Universi^,  studied  divinity 
and  was  licensed  as  a  preacher  by  the  Associate 


Covenanters,'  published  anonymously  when  very 
young  and  a  olank  verse  poem,  'The  CZourse 
of  'nmci'  which  in  spite  of  many  faults  of 
execution  enjoyed  a  wonderful  popularity  both 
in  Great  Britain  and  the  United  States,  The 
former  work,  republished  with  his  name  in  a 
single  volume,  contains  three  of  his  earliest  pro- 
ductions  in  prose;  originally  issued  anony- 
mously^ 'Helen  of  the  Glen,>  'Ralph  Semmell,' 
and  'The  Persecuted  Family.' 

POLLOCK,  Wtltcr  Hcnfes,  English  jour- 
naliit  and  author:  b.  21  Feb.  1850.  He  is  a 
brother  of  Sir  F.  Pollock  (q.v.)  and  was  edu- 
cated at  Eton  and  C^ambridBe;  He  was  called 
to  the  bar  at  the  Inner  Temple  In  1874  and 
from  1884  to  1894  was  editor  of  the  Saturday 
Rtvietf.  He  has  published 'The  Modem  French 
Theatre'  (1878) ;  'Lectures  on  French  Poets' 
(1879)  ;  'The  Picture's  Secret,'  a  novel  <18S3)  ; 
•Verse  of  Two  Tongues*  (1884);  'A  Nine 
Mer's  Morrice'  (1889)  ;  'Old  and  Ni 


Poets';  'King  Zub';  'The  Paradox  of  Act- 
ing' ;  'The  Ballad-Monger* ;  'Animals  that 
Have  Owned  Us.' 

POLLS.    See  Elections. 

POLLUCITE,  the  chief  mineral  in  which 
the  rare  element  cxsium  occurs  as  an  essential 
constituent,  another  being  castorite,  and,  there- 
fore,  its  most  important  ore.  It  occurs  in  cubes, 
but  usually,  in  small  crystalline,  deeply  etched 
masses,  colorless,  transparent  and  much  re- 
sembling quartz.  It  is  a  silicate  of  ctesitun, 
aluminum  and  sodium.  It  is  found  only  in 
Maine  and  in  the  granite  of  the  island  of  Elba. 
•  POLLUX,  pSl'uks,  Tuliui,  real  name  Poly- 
deucs,  Greek  sophist  and  grammarian;  b.  Nau- 
cratis,  Egypt.  He  flourished  about  180-192  a.d., 
was  well  educated  by  his  father  and  afterward 
received  instruction  from  Adrian  the  So^ist 
later  becoming  a  favorite  in  Rome  of  Marcni 
Aurelius  and  nis  son.  (xiinmodus,  by  the  latter 
of  whom  he  was  appointed  teacher  of  rhetoric 
at  Athens.  He  wrote  several  works,  all  of 
which  have  perished  except  his  'Onomasticon'  or 
Greek  vocabulary,  dedicated  to  Commodus, 
whose  prec^tor  he  was.  Each  of  its  10  books 
forms  a  separate  treatise  1^  itself  and  contains 
the  most  important  words  relating  to  certain 
nbjecis,  with  short  explanations  oftheir  mean- 
ing. The  words  are  not  arranged  alphabetically, 
but  are  given  with  Uttle  regard  to  rigorous 
system  of  any  kind,  according  to  the  subjects' 
treated  of  in  each  book.  It  has  been  found  an 
aid  of  much  value  in  the  study  of  Greeic  art  and 
Lterature.  The  first  edition  was  published  at 
Venice  in  1502  and  the  best  editions  are  those 
of  Lederlin  and  HemsterhuiB  (1706),  Dindorf 
(1824)   and  Bckker   (1846). 

This  scholar  has  been  frequently  confounded 
with  another  of  the  same  name  who  Uvod  in 
the  l(hh  or  lltfa  century  of  the  (Christian  om 
and  wrote  a  'Chronicle'  or  'Universal  History* 
from  the  formation  of  the  world  to  the  time 
of  Valeus.  His  work,  which  has  come  down 
Biancorei  (Bonn 
id  Leipiig  1792). 

POLLUX.    See  Castob  amd  Pollux. 

POLO,  po'16,  Gupv  Gil  (sometimes  writ- 
ten Gil  Polo  Gaspak),  Spanish  poet:  b.  Valen- 
cia, Spain,  about  1530;  d  Barcelou,  Spain, 
1591.  Details  concerning  his  life  are  lew  and 
coDtradiciory.  He  studied  law^  and  is  donbt- 
less  ideotical  with  the  Craspar  Gil  Polo  who  was 
professor  of  Greek  in  the  University  of 
Valencia  1566-74.  He  occupied  the  office  of 
town  clerk  at  Valencia  and  in  1572  received  an 


1580.  He  wrote  'Canto  de  Tuna,*  in  which  he 
sung  the  praises  of  his  native  dty,  but  his  fame 
rests  upon  the  pastoral  romance  'Primera  parte 
de  Diana  enamorada,  cinco  libros  tme  prosiguen 
los  sietc  de  Jorge  Montemayor'  (1564),  a  con- 
tinuation of  Montemayor's  'Diana.'  Its  origi- 
nalilT  is  questioned  among  critics,  but  his  work 
is  clear  in  delineation  ot  plot  and  possesses 
beauties  of  diction  and  rhythm  far  surpassing 
that  of  the  first  'IMana.'  It  is  also  noted  for 
the  number  and  variety  of  its  episodes,  raising 
its  author  far  above  tne  lyric  level  of  his  day. 
It  ran  through  many  editions  in  Spain,  of  which 
the  best  is  Cerda's  (1778)  and  has  been  trans- 
lated into  English,   Pteiich  and  Latin.     Cer- 
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TWites  auxpt6  it  front  the  Ust  of  books  con- 
dcnined  to  the  fiames,  his  somewhat  pubUhs: 
statement  that  it  should  be  guarded  'hs  thoHfiih, 
Apollo  had  written  it'  being  evidently  a  pan  on 
the  author's  name. 

POLO,  Harco,  Italian  medieval  traveler: 
b.  Venice,  about  12S0;  d.  there,  1324.  His 
father,  a  man  of  noble  rank,  of  Dalmatian 
origin,  in  1271  took  young  Marco  with  him  on 
a  trading  expedition  to  China  and  the  East. 
The  youth  of  20  entered  the  service  of  the 
Great  Khan,  and  traveled  extensively  through 
Giina  and  the  neighboring  regions.  The  trav- 
ders  were  finally  desirous  of  return,  and  were 
allowed  to  accompany  an  enlbassy  to  Persia.- 
Thence  they  made  their  way  to  Venice,  which 
they  reached  in  129S.  Later  Harco  com- 
manded a  fleet  in  a  war  with  Genoa,  in  1296 
was  alctn  prisoner,  and  did  not  secure  his  re- 
lease nntil  1298.  At  this  time  he  dictated  to 
Rustigielo  di  Pisa  the  work  of  travel  known  as 
'The  Book  of  Marco  Po)o>  publifJied  in 
French.  Though  his  narrative  made  a  f^eat 
senshtion,  it  was  for  many  years  regarded  as  a 
mass  of  fabrications  and  exaggerations.  It  had 
an  undoubted  effect,  however,  upon  explora-^ 
tion;  and  later  researches  have  confirmed  ^e 
truth  of  many  of  the  author's  descriptions.  Il 
encouraged  the  Portugijese  to  find  the  way  to 
MindiHtan  round  the  Cape  of  Good  Hope,  and 
it  aroused  the  passion  for  discovery  in  the 
breast  of  Colunibus,  thus  leading  -to  the  two 
greatest  of  modem  geographical  discoveries. 
It  was  long  die  sole  authority  possessed  by 
&irope  on  the  peoples  of  the  Far  East.  The 
first  Italian  edition  appeared  in  Venice  in  1496, 
and  has  been  often  reprinted.  Thesv  are  now 
about  60  translations  in  various  languages,  in- 
cluding several  English  ones.  The  standard 
English  edition  is  thai  of  Yule  {1875;  revised 
1904).    An  English  vereion  appeared  in  1818. 

POLO,  an  equestrian  game,  the  object  of 
die  players  being  to  strilce  the  ball  through  the 
opponent's  goal ;  all  are  mounted  on  ponies  not 
exceeding  14^  hands  and  carry  mallets  about 
ffnir  feet  long  with  which  to  strike  the  bdl, 
made  oi  light  wood  The  grounds  are  usually 
900  feet  long  by  450  feet  wide,  level  turf,  at 
etch  end  of  which  are  located  goal  posts  24 
feet  apart.  The  pn^er  number  of  Dbyers  is 
four  on  a  side,  but  a  less  number  can  pl^-; 
combination  and  interference  are  inqrartant  elr-. 
meats  of  success.  But  little  is  autfaentkally' 
known  of  the  exact  origin  of  the  game^  yet 
legads  of  the  Orient  give  proof  of  its  an- 
tiqiai^,  and  it  is  fteneraily  accepted  thai  the' 
^me  was  played  in  Persia  before,  the  b£pn- 
ning  of  the  Qttistian  era,  and  had  its  ongiii 
in  northern  India.  It  is  a  matter  of  record 
that  a  gatne  very  similai'  to  it  was  played  by 
the  Emperor  Manuel  Comnentis  about  the  nud- 
dle  of  the  12tb  century.  Some  authorities  daim 
that  the  original  hotne  of  the  game  was  Tibet 
and  that  it  reached  India  throtlgh  Afghanist^. 
It  was  known  and  popular  in  most  of  the 
Himala^n  countriei.  In  1870  polo  v.as  intro- 
duced m  Elngland  by  army  officers  who  had 
been  stationed  there,  and  about  1885  it  was  in- 
troduced into  the  United  States.  The  rules  of 
the  game  in  England  and  America  differ  ma- 
terially, especially  in  the  tendency  of  the  Ebk- 
lish  game  to  lessen  the  freedom  of  the  player 
in  order  to  increase  safety;  the  game  has  al- 


wsys  been  popttlar  with  the  British  annr 
omcers,  who  have  produced  many  of  the  lead- 
ttig  experts.  In  America  there  exists  a  system' 
of  handicapping  the  players,  thus  giving  the  lest 
experienced  an  equal  chance.  The  demand  foe 
smtable  ponies  has  develo[)ed  the  industry  in- 
the  United  States  of  breeding  them  through 
crossing  the  thoroughbred  with  the  hardy 
Western  ponies.  In  addition  to  horsemanship 
the  gome  requires  control  of  temper,  quickness 
of  observation,  judgment,  nerve  and  endurance; 
the  United  States  army  has  done  much  to  en- 
courage the  game  at  the  varioiis  vrmy  posts, 
and  introduced  it  at  the  West  Point  Military 
Academy.  The  central  authority  on  the  gome 
in  the  United  States  is  the  Polo  Association,- 
composed  of  34  clubs  located  throughout' tne 
country;  it  forms  the  rules,  regulates  the  handi- 
capping and  arranges  the  tournamenls,  cham-^ 
pionships  and  other  matches. 

POLOCK,  Moses,  American  pubUsher  and 
bookseller:  b.  Philadelphia,  14  Mav  1817;  d- 
there,  16  Au^.  1903.  In  bis  I4th  year  he  began 
the  book  business,  in  which  he  continued  until 
his  death-  He  issued  many  books  in  fiction,  the 
drama  and  general  literature,  and  in  addition 
dealt  in  old  and  rare  books,  becoming  an  au- 
tbori^  in  Americana.  His  shop  for  half  a 
century  was  frequented  fcy  ibook  lovers,  and  his 
collections     of     Washingtoniana     and    hooks 

firinted  bv  Beiuamin  Franklin  were  particu- 
arly  notable.  He  had  a  profound  knowledge  of 
early  Pennsylvanian  history. 

POLONAISE,  i)d'l&-naz,  a  national  dance 
of  Poland,  characterized  by  a  slow  movement 
in  three-quarter  time,  and  made  up  of  a  march, 
or  promenade;  also  the  music  foe  such  a  dance, 
in  a  peculiar  rhythm  used  by  many  composers, 
but  specially  elaoorated  by  Chopin  in  some  oi 
his  finest  works. 

POLONIUU,  an  element  discovered  by 
Mme.  Skkidowska  Curie  (1896),  who,  while  ex- 
amining some  samples  containing  uranium  ob- 
tained It  from  the  complex  mineral  pitch-blende. 
Mme.  Curie  named  it  polonium  in  memory  of 
her  native  land,    Polaiid      Pitch-blende   i 


EJogland,  end  in  soooe  parts  of  this  country, 
no^ly  Colorado.  It  contains  a  large  amotmt  of 
the  element  uranium  aad  is  mined  and  waited 
over  to  obtain  that  element  It  was  from  the 
reiuse  or  waste  left  after  the  extraction  of  the. 
Uraniimi  that  Mme.  Curie  obtained  polonium 
and  afterward  the  far  more  important  element 
radium.  Polonium  closely  resembles  bisrauth 
in  its  chemical  properties,  and  is  found  in  com- 
pany with  that  element  when  it  is  sepaiatad 
ftom  the  rest  of  the  above  refuse  during  the 
process  of  analysis.  To  separate  the  polonium 
from  the  bismuth  is  a  matter  of  great  difficulty 
and  no  sample  of  polonium  has  y^t  been  ob- 
taijied  that  is  free  or. even  approximatelv  free 
from  bismuth.  The  method  usually  used  is  that 
of  fractional  precipitation,  of  the  basic  nitrates. 
A. solution  OI  the  mixed  nitrates  of  bismuth 
and  polonium  is  made  in  concoitrated  nitric 
acid  Water  is  added  until  the  liquid  becomes 
cloudy.  The  white  solid  baric  nitrates  that  sep- 
arate at  first  contain  a  larger  percentage  of 
polonium  than  the  original  iraxture  dissolved 
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portant  property  of  poloniiun  it  its  radio-aciiv- 
i^  (see  Rasiuu).  While  radium  fiives  off 
tsree  Idnds  of  rays  or  radiations  calied  o,  0 
and  y,  polonium  appears  to  Kiye  only  one 
variety,  the  »  ravs.  Polonium  loses  its  radio- 
activity slowly,  tnereby  mfferinK  from  radium. 
It  should  be  noted  that  some  noted  investigators 
in  this  iield  of  radio-active  substances  denv  the 
existence  of  polonium,  claiming  it  to  be  merely 
a  radio-active  form  of  bismuth,  its  radio-activ- 
ity having  ibeen  induced  hy  its  association  with 
radium  in  the  pitch-blende. 

POLTAVA,  p61'ti-va.  See  Poltowa,  Rus- 
sia. 

POLY.ffiNUS,  pfll-i-c'niis.  Greek  writer: 
b.  Macedonia,  about  85;  d.  Rome,  Italy,  about 
170.  He  wrote  a  historical  collection  of  in- 
stances of  military  ruses  employed  by  Greeks, 
Romans  and  bai<b3riaiis.  It  was  entitled 
'Strategics,'  or  'Stratagems,'  and  was  in- 
scribed to  the  emperors  Marcus  Antoninus  and 
Lucius  Verus.  Two  of  its  original  ei^ht  books 
are  lost,  ttul  the  remainder  contains  much 
valuable  information  not  found  elsewhere.  The 
first  edition  was  published  by  Casaubon  at  Lyon 
in  1S89;  the  best  by  Corcas  at  Paris  in  1809; 
early  English  translation  by  Shepherd  at  Lon- 
don in  1/93,  and  German  by  Seybold  at  Frank- 
fort in  179J-94, 

POLYANDRY  (Or.  polys,  many,  andres, 
men,  husbands),  a  marital  relation  subsisting 
between  one  woman  and  several  men.  Poly- 
andry is  found  to  exist  in  primitive  and  bar- 
barous peoples  in  every  age  and  evenrwhere. 
In  antiquity  we  have  the  testimony  of  Hero- 
dotus for  the  prevalence  of  this  custom  among 
the  Scythian  peoples  Agathyrsi  and  Massagets: 
and  me  Nasamones,  a  people  of  northern 
Africa  near  the  Greater  Syrtis.  A  like  report 
is  made  re^rding  the  people  of  Libya  by  Aris- 
totle, by  Diodorus  Siculus  regarding  the  Trog- 
lodiiac  and  the  Ichthyophagi  on  the  coast  of  the 
Red  Sea,  by  Cxsar  regarding  the  inhabitants 
of  Britain;  Polybius  finds  unmistakable  traces 
of  the  -institution  even  among  die  Spartans. 
Till  but  a  httle  while  ago  these  reports  of  an- 
cient authors  were  held  to  be  abnormal  and 
exceptional,  ior  it  was  assumed  that  the  primor- 
dial family  had  everywhere  its  origin  in  the 
marital  relation  of  one  man  with  one  woman 
(monogamy)  or  of  one  man  with  several 
women  (polygyny  or  polygamy).  But  the  re- 
ports of  modern  travelers  concerning  the  mar- 
riage customs  of  barbarous  and  uncultured 
peoples  prove  that  amonf;  ihetn  polyandry  is 
universal  or  at  least  usual;  it  is  found  in  Mala- 
bar, the  Marquesas,  in  New  Zealand  and 
throughout  all  the  Pacific  isles,  in  North  and 
South  America  —  in  short,  wherever  mankind 
has  not  risen  above  a  certain  stage  of  social 
culture;  nor  is  it  confined  to  totally  unculti- 
vated peoples;  to  cite  one  example  only,  it  is 
a  legitimate  custom  among  the  Tibetans. 
Usually,  hut  not  always,  in  the  Tibetan  polyan- 
dric  family  the  joint  huAands  of  a  woman  are 
brothers,  and  the  elder  brother  is  credited  with 
the  paternity  of  the  children,  while  the  Other 
brothers  are  uncles.  It  is  the  report  of  travel- 
ers that  the  female  head  of  a  polyandric  family 
enjoys  a  measure  of  consideration  and  atithor- 
ity  very  unusual  among  barbarians;  in  some 
tribes  it  has  grown  into  a  real  sovereignty.  The 
universality  of  the  custom  is  proof  at  least  that 


over  against  the  pattihrdial  family  and  descent 
throu^  the  male  head  of  a  monogamous  family 
must  De  set  the  matriarchal  family  in  which 
descent  is  traced  to  the  mother;  and  that 
gynaeocracy  is  of  eoual  antiquity  with  patri- 
archy. Spencer,  in  his  'Sociolop','  mentions 
several  curious  forms  of  the  relation,  each  con- 
sidered an  advance  on  its  predecessor,  as  (1) 
one  wife  has  several  unrelated  fau^ands,  and 
each  of  the  husbands  has  other  unrelated  wives; 

(2)  the  unrelated  husbands  have  but  one  wife; 

(3)  the  husbands  are  related;  (4)  the  busl^ands 
are  brothers. 

POLYANTHUS,  a  name  populariy  appUed 
to  several  unrelated  plants,  as  a  narcissus 
{Narcisms  taeelta'i,  and  the  tuberose  {Polian- 
ihes  tKberosa)  ;  but  most  commonly  a  certain 
primrose  thought  to  be  derived  from  Primula 
elatior  as  a  principal  parent;  but  ^erhaps  a 
hjtrid  between  P.  ogtcmalu  and  P.  vulgaris,  or 
a  race  developed  from  the  last  species.  It  is 
one  of  the  most  popular  of  its  genus  in  Ameri- 
can gardens.  It  is  a  hardy  perennial  herfi  with 
entire,  simple  leaves,  leafless  scapes  terminated 
by  an  utnbel  of  several  to  many  early  spring 
flowers  mostly  red,  yellow  or  both  these  colors 
together.  Some  of  the  numerous  varieties  have 
two  corollas  one  within  tbe  other  and  are  called 
hose-iQ-hose  or  duplex.  The  plants  may  be 
grown  from  seeds,  tut  individual  varieties  are 
usually  propagated  by  division.  They  delight  in 
cool,  moist.-shady  places  and  rich,  loamy  soil. 

POLYBASIC  ACIDS,  in  ckemisiry,  adds 
which  possess  more  than  one  hydrogen  atom 
capable  of  being  replaced  by  a  metal  equiva- 
lent 

POLYBASITB.  a  black,  metallic  mineral. 
occurring  in  hexagonal,  tabular  crystals  of 
orthorhombic  symmetry.  It  is  a  sulph-anti- 
monite  of  silver  and  copper,  containing  75.6 
per  cent  of  silver,  of  which  it  is,  therefore,  an 
important  ore.  It  occurs  in  many  silver  mines 
of  Saxony,  Mexico  and  the  western  United 
States. 

POLYBIUS.  pfi-irb'i-ils,  Gredc  historian: 
son  of  Lycostas,  a  distinguished  general  and 
one  of  the  heads  of  the  Achsans :  b.  U^alo- 
polls,  Arcadia,  about  205  a.c ;  d.  about  120  B.C. 
He  was  educated  for  arms  and  politlcBl  life, 
and  when  about  169  b.c  the  design  of  the  Ro- 
mans-to  make  all  the  free  states  of  Greece  de~ 
pendent  became  evident,  Polyhius  took  part  in 
all  the  measures  for  the  preservation  of  their 
independence.    When,  therefore,  after  the  sub- 

('ugation  of  Perseus  (16S).  the  Romans  used 
ess  disguise,  Polj^us  found  himself  among 
the  1.000  hostages  whom  the  Achians  were 
aUiged  to  deUver  up  to  the  Romans.  His  learn- 
ing, virtues  and  talents  soon  )i[ained  him  the' 
favor  of  some  of  tbe  most  distinguished  sena- 
tors, especially  F^ius  and  Scfpio,  the  two  sons 
of  Paulus  j£milius.  The  hostaiges  were  not 
dismissed  until  17  years  had  elapsed,  when 
Polybius,  who  did  not  wish  to  see  again  his 
degraded  country,  remained  in  Rome,  and  en- 
tered into  the  sernce  of  Scipio  ,£milianus.  He 
accompanied  him  on  his  expedition  to  Africa, 
and  was  a  witness  of  the  destruction  of  Car- 
thage in  146.  He  then  went  to  Greece,  where 
the  Achsans  had  become  involved  in  a  war 
with  the  Romans.  After  the  Achian  defeat  he 
did  much  to  dbtain  favorable  terms  of  peace. 
His  services  were  gratefully  recognited  iy  the 
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of  Grecian  independence  (146  b.c).  It  _  . 
UBted  of  38  books,  besides  two  introductory 
books  containing:  a  sketch  of  tfae  Roman  his- 
tory from  the  taking  of  Rome  by  the  Gauls. 
The  first  part  of  the  work  compriKd  a  oeriod 
of  53  years,  from  the  bennning  of  the  Second 
F^nic  War  to  the  overthrow  of  the  UnRdom 
of  Macedonia  1  the  second  part  bcRan  with  the 
war  in  Spain  against  the  Celtiberians  and  Vac- 
csans,  and  ended  with  the  destruction  of 
Corinth.  Although  the  affairs  of  Rome  are  the 
chief  subject,  contemporary  occurrences  in 
Other  conntries  are  also  related.  We  have  of 
diis  great  work  only  the  first  five  books  entire, 
and  valuable  fragments  of  the  remaining  Ibooks. 
Some  of  these  fragments,  as  that  containing  an 
account  of  the  Roman  army,  are  of  oonsider- 
able  lenoth.  In  extent  of  political  and  military 
knowleage,  Pol)4)ius  is  surpassed  by  no  his- 
torian of  antiquity.  To  him  is  also  attributed 
die  introduction  of  didactic  politics  into  hii- 
toty — that  is,  of  that  manner  of  writing  his- 
tory which,  by  intermingling  fiews  of  the 
eaiues,  occasions  and  effects  of  events;  is  a 
nieful  introduction  to  politics.  On  the  other 
hand,  his  style  is  destitute  of  'beauty,  and  the 
narrative  interrupted  by  len^hy  disresnons, 
irfiidi  weaken  the  artistic  eltect.  Livy  was 
moch  indebted  to  Polybios  after  he  came  to  tho 
Second  Ptmic  War.  Cicero  mentions  a  par- 
ticular work  of  his  on  the  Numantian  War. 
Cataubon,  in  1609,  published  a  con^ilete  edition 
of  all  that  had  till  then  been  discovered  of  hi* 
worica  and  made  a  new  Latin  translation  of  the 
-  whole.  The  most  raiuable  editions  of  Polyb-. 
ins  are  those  of  SchweiBhauser  (1789),  Bekker 
(1844):  L.  Dmdorf  (1861^68)  and  Hultsch. 
086M1).  The  history  of  Polybius  has  been 
well  translated  into  English  by  Shucldburgfa 
(1889), 

POLYCARP,  pSn-karp,  one  of  the  apos- 
tolic Fathers  of  the  Church,  and  styled  by  his 
disciple  Irenxus  a  pupil  of  the  apostle  John :  b. 
Smyrna,  prc^iably  ftbout  69  a.D:  ;  d.  diere,  ISS. 
According  to  leiend  he  was  brought  up  by  a 
noble  Cliristian  lady  named  (^llisto,  and  was 
consecrated  by  Saint  John  as  bishop  of'  fats 
nstrtc  tin.  When  the  controversy  Edmnt  the 
time  of  ^sicr  arote,  he  went  to  Rome  to  con- 
fer with  Anacletus,  who  theti  occupied  that 
sec;  and  though  he  did  not  smceed  in  recoa- 
ciling  the  differences  between  tlie  Eastern  and 
Western  usages,  the  questions  were  discussed  in 
the  most  friendly  manner.  DurinK  the  perae- 
cuiion  under  Ifarcus  Aunelius  Antoninus  he 
was  brought  before  the  RotAas  proconsul  at 
Sra^na  and  urged  to  revile  Christ,  but  he  re- 
plied, *Eighty  and  six  years  hare  I  served  him. 
and  he  has  done  me  naught  but  good,  and  how 
could  I  then  revile  my  Lord  and  Saviour?* 
1^  people  desired  that  he  should  be  flung  to 
the  vrlM  beasts,  but  he  was  sentenced  to  death 
by  fire.  The  flames,  however,  acoording  to  Ae 
legend,  ^^ed  harnilesslv  around  him  like  a 
swellint;  sail,  emitting  a  sweet  fragrance.  When 
the  judges  ordered  oim  of  the  exectltianerG  to 
ran  him  throiKfa  widi  a  sword,  the  flames  were 
eztii^piiabed  ^  the  Uoodthat  flawed  froih  the 
wound.  Polycarp  is  one  of  the  saints  in  the 
calendar  of  ike  Church,  and  die  26th  ot  Japtor 


ary  has  been  consecrated  to  his  memory.  He 
wrote  Severn!  epistles,  which  were  current  in 
the  early  Chureh,  J»t  have  alt  perished  except 
one  addressed  to  the  Philippian  Church,  ex- 
horting them  to  the  practice  of  their  Christian 
duties  and  the  maintenance  of  the  purity  of 
Hhe  faith.  Unre  is  another  wridns  of  that  Me 
of  which  he  is  the  subject,  a  reution  of  the 
manner  of  his  death,  written  fey  the  Church  at 
Sinyrna,  of  which  he  was  the  bishop,  addressed 
to  the  church  of  Philadelphia.  Both  of  these 
epistles  may  be  rea.d  in  an  English  translation  in 
a  volume,  published  by  Archbishop  Ware,  con- 
taining all  the  genuine  remains  of  the  Apostolic 
Fathers.  Consult  also  Light  foot,  ^Apostolic 
Fathers)  (1891). 

POLYCHATA,  p6I-T-ke't9,  one  of  the  twd 
subclasses  (the  other  being  Oligochata)  of  an- 
ncKd  worms  composed  of  a  large  number  of 
marine  species,  but  only  a  few  from  fresh 
water,  whose  most  striking  characteristic  Is  the 
presence  of  fleshy  out^owths  (parapodia)  oit 
rither  side  of  each  somite  of  the  body,  each! 
strengthened  by  a  number  of  bristles,  the  term^ 
in  Greek,  meaning  much  hair.  The  group  is 
separsfble  into  Errantia  and  Sedenlana.  The 
Erranlia  are  wandering  forms  which,  while 
they  burrow,  can  swim  rcatHly;.  They  have  i 
well-developed  head  provided  with  eyes,  sensorv 
tentacles  and  usually  the  mouth  is  armed  with 
strong'  jaws.  The  parapodia  are  well  developed 
and  form  the  organs  of  swimminy  and  usuallv 
serve  also  as  gills.  They  are  carnivorous,  feed- 
ing upon  other  worms,  etc  The  Stdentaria 
live  exclusively  in  burrows,  and  in  some  cases 
have  the  power  to  secrete  tnbes  of  homy  mat- 
ter, or  even  of  lime,  in  which  they  dwell. 
Living  in  this  way  and  not  using  the  parapodia 
these  structures  nave  been  reduced;  white  the 
head  not  infrequently  bears  gills  and  numerous 
lon^  retractile  tentacles  which  are  used  in  ob- 
taining food.  These  feed  largely  upon  the 
microscopic  life  in  the  water  and  are  without' 
jaws.  In  the  life^stoiy  of  the  Polychsetes  a 
larval  form  known  as  the  trochophore  is  very 


POLYCHROMB  BIBLE  (Gr.  mX^xi-'i^, 
many-colored),  an  edition  of  die  Old  Testa- 
ment scriptures  printed  in  different  colored 
type  so  as  to  show  the  various  literary  elements 
out  of  which,  according  to  modern  Orientalists, 
the  several  books  were  compiled.  The  editor  is' 
Prof.  Paul  Haupt  of  Johns  Hopkins  Univer- 
sity, Baltimore,  lid.  The  term  is  also  applied 
10  an  American  edition  of  the  Bible,  in  wnich, 
in  the  New  Testament,  the  words  generally 
accepted  as  the  utterances  of  Jesus  (Thrist.  an<^ 
in  the  Old  Testament,  the  words  quoted  by  him„ 
or  that  have  direct  relation  to  incidents  to 
which  he  referred,  are  printed  in  red 

POLYCHROMY,  p6n-kr6'ml,  HteraHy  die 
use  of  many  colors  and  senerally  used  in  the 
senseof  decorative  work  by  means  of  brilliant 
coloring  or  that  which  is  brilliant  in  compari- 
son with  other  work  of  the  same  class  and 
character.  Thus  a  fitting  together  of  building- 
stones  in  patterns  is  polychromy,  although  the 
httes  of  the  sandstone  or  timestoMe  or  marble 
ate  not  positive  nor  strangly  contfasled  with  one 
another.  In  Frendi  Romanesitue  ak-ohitecture, 
as  also  iu  modem  inlitalions  of  it,  like  Trinity 
Church,  Boston.  Mass.,  the  sandstones  are  of 
two  or  three  different  shades  of  reddi^  brawn,. 
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and  an  additional  hue  ^iproacbiiiK  bvS ;  and  yet 
this  verr  moderate  d^rce  of  rontiast  when 
osed  deliberateh'  in  patton,  m  called  pc^ 
chromy.  On  the  other  hand,  polj^diTomatic 
painting  is  always  assumed  to  be  in  [iriniaiy  col- 
ors, or  those  which  neariy  approach  them  In 
brilJiancv.  Thus  the  painting  of  a  Gredan  Doric 
temple  in  tlie  5th  century  a.d.  is  known  to 
have  been  in  great  measure  carried  out  in  the 
onmixed  natural  pigmenis  as  sUon^  and  pttre 
as  they  could  be  procured;  red  and  deep  blu^ 
with  a  free  use  of  metallic  gold  in  the  form  o£ 
gilt,  bronze  or  the  like,  and  the  rather  frequent 
introduction  of  such  Gccondaxy  colors  as  greea 
and  purple. 

Color  effects  in  architecture  are  as  ancient  as 
architecture  itself.  It  never, seema  to  have  oc- 
curred to  an  Ee^^ttan  builder  to  leave  his  lime- 
stone walls  unaaomed  with  polvchromatic  ef- 
fects, nor  to  the  sculptor  engaged  in  carving  rci 
liefs  on  those  walls  or  statues  to  set  up  against 
them,  thai  such  human  and  animal  forms  could 
ever  be  left  in  the  natural  color  of  the  slone. 
Sculpture  was  always  coinpleted  by  the  paint- 
brush exce^  in  those  c»ses  where,  chielly  lor 
display  or  in  the  spirit  of  sacrifice,  there  was 
used  a  very  costly  and  very  hard  material  of 
some  importance  in  its  own  surface  and  color. 
Thus  an  Egyptian  statue  of  diorite  or  basalt. 


work  is  characteriBed  by  all  the  art  of  grada- 
tton  and  harmony  known  to  the  modern  world, 
abstains  from  doing  such  purely  decoradve 
woric.  It  was  not  so  in  antiquity,  for  while  no 
fragment  remains  to  us  of  the  highest  develop- 
ment cf  chromatic  effect  in  sculpture,  on  the 
other  hand  there  were  no  texts  more  intelligible 
than  those  which  set  forth  the  practice  of  em- 
ploying painters  of  name  and  fame  to  adorn 
wits  ooldr  the  works  of  the  sculptors.  An  early 
but  most  interiestii^  example  of  what  this  work 
must  have  been  is  seen  in  the  draped  statue  diit- 
covered  on  the  Acropolis  in  1S83  and  1886. 
The  color  is  disappearing  rapidly;  but  when  it 
was  taken  from  the  ground  it  was  brillianL 
The  outer  garment  (himation  or  peplos)  ha» 
in  every  case  a  rich  border  of  two  or  three  con- 
trasting hues;  the  larger  Burfaces  of  the  stuff 
are  shown  as  covered  with  a  pattern  in  spota 
or  small  foliated  figures;  and  the  under  gar- 
ment (chiton)  where  visible,  is  often  painted 
in  a  strong,  deep  green,  which  was  probably 
ia  the  first  place  more  nearly  blue.  Hair,  eyes. 
lips  and  all  the  jewelry  shown,  such  as  eai^ 
rings,  are  treated  separately  and  with  what 
seems  to  have  been  a  free  use  of  gilding. 

The  great  masters  of  polychromy  are,  how- 
ever, the  Persians  and  uie  oviUxed  races  of 
Asia  generally.    Beauty  of  pattern  is  es(teciaU]' 


with  ime  head  and  neck  of  white  maiijle  inserted 
into  the  draped  shoulders,  and  torso  wrought 
in  the  most  precious  Oriental  alabaster  or 
beautiful  veined  marble  from  Greece  or 
Numidia,  would  not  be  painted ;  and  any 
polydiromy  that  would  be  added  by  hand  would 
be  in  the  nature  of  gilding  applied  to  the  hair 
or  the  ornaments.  So  the  orocze  statue,  hi^y' 
esteemed  for  its  material,  which  was  always 
accepted  as  superior  to  marble  or  other  nat- 
ural stone,  would  receive  eyes  of  _  bard 
natural  stone  or  of  glass,  and  jptrhaps  (plding 
SB  inentioned  above,  but  nothing  more.  On 
the  other  hand,  some  modern  work  in  experi- 
mental polychromy  has  been  carried  furdier; 
thus  the  statues  and  busts  of  Charles  Henri 
Cordierhave  been  adorned  with  enamel  applied 
freely  to  articles  of  costume,  to  the  harp  of  an 
Egyptian  harp-player,  in  addition  to  the  approx- 
imation of  the  natural  color  of  skin  and  of 
drapery.  In  the  Paris  Exposition  of  1900  there 
were  exquisite  eiatueites  wrought  in  the  pre- 
cious malerialK,  onyx,  agate,  alabaster  and  the 
like,  with  bronze  of  many  colors  or  in  other 
cases  in  carved  and  stained  ivory.  The  most 
impressive  piece  of  work  of  this  fond  was  the 
statue  by  Ernest  .Barrias,  'Nature  Unveiling 
Herself,'  a  statue  somewhat  larger  than  life,  oi 
which  the  whole  lower  part,  rei)resenting  the 
body  from  the  bust  downward  with  a  drapery, 
is  wrought  of  a  single  block  of  marble  of  un- 
usual beauty  — a  snperb  piece  of  red  and  purple 
veining — while  the  breast  and  shoulders,  arms 
and  bead,  are  in  white  marble,  the  hair  and  eyes 
being  stained  and  the  veil  is  of  a  natural  stone 
of  a  delicate  buff  or  perhaps  greenish  yellow 
tinge. 

Polychromy  in  painting  has  not  been  so  coi»- 
taonly  used  in  modem  times.  For  some  reason 
painting,  when  applied  in  merely^  flat  and  'un- 
changing masses,  is  locJied  on  with  some  con- 
tempt by  modem  decorators;  and  the  artist  who 
controls  a  more  complete  skill,  vdiose  painted 


Oiinese  and  the  Japanese,  and  in  a  lesser  de- 
gree by  the  Malays  and  the  inhabitanta  of 
farther  India.  Even  the  peoples  of  very  low 
dviliration  in  the  north,  the  onirinal  inhabitants 
of  Siberia,  ahowed  a  marked  gift  in  the  arrang- 
ing of  decorative  patterns.  Both  the  Japanese 
and  Chinese  use  polychrcmy  in  their  larger 
works,  temples  and  the  like,  with  great  freedom 
and  with  perfect  success;  die  Japenese  limiting 
brilliant  eflfects  rather  to  die  interior  and  to 
special  details  of  the  exterior,  while  tfae  Chinese 
had  at  one  time  the  great  art  of  polychromatic 
buihding,  using  tiietr  enameled  potteri«s  with 
tKrfect  freedom. 

Russell  Stuigis. 

POLYCHRONICON,  the  name  of  a  woHe 
of  Ramolf  Hiedcn,  a  Benedictine  (d.  1363).  It 
is  a  history  of  the  world  according  to  fiibhcal 
[iironology  down  to  ifie  year  1342. 

POLYCLITUS  (p61-I-kll'tas)  OF  SIC- 
YON,  Greek  sculptor  and  architect.  He  was 
a  pupil  of  the  sculptor  Ageladas,  of  Argos,  in 
whose  studio  he  betame  feljow-student  of 
Phidias,    He  flourished  452-412  B,c,     He  stood 


Adienlan  sdiool.  The  latter  was  considered 
pre-eminent  for  his  statues  of  the  gods,  and 
PolycUtus  in  those  of  men.  He  excelled  par- 
ticularly in  representing  the  graceful  attitudes 
of  youthful  adiletes.  One  of  his  most  cele- 
brated statues  was  the  Doryphorus  (Spear- 
bearer),  a  figure  to  which  the  name  of  canon, 
or  slandaiyl  of  beauty,  was  p^ven,  as  in  it  the 
artist  had  prodoeed  a  perfect  ideal  of  the  human 
form.  Another  statue  of  a  young  man,  called 
'Diadumenos.'  represented  the  subject  fasten- 
ing a  band  around  his  head.  A  group  of  two 
mJced  boys  called  <Astra{EalizooteV  playinp 
with  bones  the  game  of  tah,  it  also  celebrated, 
as  are  some  statues  of  Canephoiv,  female 
6^aa  carrying  badcats  on  thetr  heads,     ifit 
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■tatue  of  Hera,  in  the  temple  between  ArgoB 
md  Idyccne,  was  thooght  br  Strabo  to  be 
equal  to  Phidias'  chryselephantine  stattMs  of 
Zeus  and  of  Athena.  The  goddess  vn-  ttvi^ 
seated  enthroned,  wearing  a  Karbnd  on, which 
were  wrought  the  Graces  and  Hours:  in  one 
hand  she  held  a  pomegranate,  and  in  Ine  other 
a  sceptre  surmounted  hy  a  cuckoo.  The  head, 
breast,  arms  and  feet  were  of  ivory,  and  the 
robe  of  gold.  As  an  architect  Polyclitus  won 
special  fame  from  Ihe  theatre  and  rotunda, 
which  he  deugned  for  E^darus,  which  Paus- 
anias  pronounced  to  be  the  finest  buildings  of 
their  land  ever  erected.  Polyclitus  also  wrote  a 
treatise  on  the  proportions  of  the  human  form. 
In  addition  to  liis  fame  as  a  statuary  he  has 
that  of  an  able  architect  One  of  his  works,  the 
dieatre  within  the  predncts  of  the  temple  of 
.£sculapius,  at  Epidaurus,  was  considered  by 
Pausanias  superior  for  its  symmetry  and  beauty 
to  any  similar  edifice  extant. 

POLYCKASS,  a  bbck,  reunous  mineral, 
occarring  in  prismatic  crystals,  chiefly  in  the 
granite  of  the  island  of  Hitterts,  Norway,  and 
in  the  Carolinas.  It  is  of  valne  for  the  rare 
earths  which  it  contuns,  its  composition  being 
a  mobate  and  titanate  of  yttnum,  erhiuni, 
cerium  and  nranium. 

P0LYCRATE8,  pi-lUc'r^-td,  Gredc  tyrant 
of  Samos;  d.  522  b.c.  He  was  one  of  the  most 
daring,  successful  and  treacherous  of  the  Greek 
tyrants.  Toward  the  end  of  the  rci^  of  Cyrus, 
about  535  B.C.,  with  the  aid  of  his  brothers, 
Pantagnotus  and  Syloson,  he  conquered  the 
island  of  Samos  which  had  until  then  been  free, 
and  by  banishing  one  brother  and  executing  th^ 
other  firmly  established  his  power  as  sole  ruler 
of  the  island.  He  raised  a  fleet  of  100  vessels 
manned  hy  1,000  archers,  seized  several  of  the 
surrounding  islands,  conquered  Miletns  and  de- 
feated the  Lesbians  who  came  to  assist  the  in- 
habitants of  the  latter  city.  Fired  with  the 
purpose  of  conquering  the  Ionian  cities  and  the 
islands  of  the  .Sgean  he  formed  an  alliance 
with  Amasis  of  Egypt.  Herodotus  informs  us 
that  Amasis  fearing  the  anger  of  the  gods  at 
the  extraordmary  good  fortune  of  Polycrates  io 
his  many  expeditions,  persuaded  him  to  make  a 
sacrifice  to  the  gods  to  avert  misfortune.  Poly- 
crates thereupon  threw  into  the  sea  a  signet- 
ring  of  great  value,  which  was  found  a  few 
days  later  in  the  maw  of  a  fish  presented  to 
him.  Amasis  considering  his  ally*s  doom  cer- 
tain, withdrew  from  the  alliance.  Grote,  how- 
ever, considers  this  story  a  fiction,  and  holds 
that  it  was  Polycrates  who  broke  off  the  alli- 
ance, perceiving  it  Io  be  more  to  his  interest  to 
cultivate  the  friendship  of  Cambyses,  who  in 
525  B,c  invadeH  Egypt.  Polycrates  sent  to 
Cambyses  40  ships  manned  by  the  malcontents 
of  hit  kingdom  with  the  understanding  that 
they  were  never  to  return.  They  escaped,  how- 
ever, returned  to  Samos  and  made  war  upon 
Polycrates,  but  were  defeated,  whereupon  they 
gained  the  assistance  of  the  Spartans  and 
Corinthians  and  laid  siege  to  Samos  tot  40 
days,  then  abandoning  the  war.  Polycrates  con- 
tinued prosperons,  becoming  more  and  more 
powerful  until  Orcctes.  satrap  of  Sardis, 
nourishing  a  deadly  hatred  against  him, 
treacherously  contrived  to  lure  him  to  his  palace 
iriiere  he  had  him  crucified.  Herodotus  says  of 
Polycrates  fiii,  125)  dtat  be  periBhed  iti  a  oi^ 


ner  unworthy  of  himself  and  of  his  high  de- 
signs, and  that  none  of  the  Greek  tyrants,  with 
tbk  exception  of  those  of  Syi«ci)se,  were  to  be 
compared  with  him  in  greatness  of  character. 

POLYDIPSIA,  excessive  thirst,  such  as 
usually  accompanies  diseases  in  which  high- 
temperatures  occur.  In  diabetes  especially  it 
is  a  characteristic  symptom,  and  the  name 
polydipsia  was  formerly  often  given  to  this 
disorder.  See  DiABKns  Insipidus;  Diabetes 
MEu-mis. 

POLYEUCTE,  p6'Ie-ekt'.  Polyeucte  was 
an  Armenian  Christtan  who  suffered  for  his 
faith  imder  the  persecutions  of  the  Emperor 
Decius  and  was  afterward  canonited,  his  <lay 
being  the  9th  of  January.  His  name  wouM 
no  doubt  to-day  be  no  more  widely  known  than 
that  of  the  obsoirest  of  the  noble  army  of 
martyrs  had  not  Pierre  Comeille  chanced  to 
see  in  the  story  of  his  conversion  and  martyr- 
dom the  material  for  a  tragedy  and  created  from 
it  a  masterpiece,  with  the  result  that,  as  bo 
said,  *many  have  learned  the  name  ai  Polyeucte 
rather  in  the  theatre  than  at  church.''  It  was 
a  bold  venture  to  use  the  language  and  senti- 
ments of  Christian  faith  on  the  stage,  where 
the  prestige  of  clas^cal  models  had  estab- 
Kshed  the  mythology  of  antiquity.  They  were 
held  to  be  too  sacred  for  sudi  profane  use. 
Comeille's  friends  of  the  inner  circle  of  taste 
of  the  Hotel  de  Ramboutllet  remonstrated  with 
bim  and  predicted  (he  failure  of  his  play.  But 
they  were  wrong.  His  picture  of  the  triumph 
of  faith  in  the  heart  of  tlie  new  convert  and  of 
the  serene  and  joyful  courage  with  which  it  is 
confessed,  more  still  perhaps  the  appealing 
ftgurc  of  PauHne,  one  of  the  nobHsl  of 
Corneilie's  women,  so  steadfast  in  her  wifely 
duly  in  the  shock  of  the  unexpected  return  ot 
the  lover  mourned  for  dead,  so  sureW  after 
the  manner  of  the  Cornelian  hero,  the  Si^ptain 
of  her  soul*  won  the  applause  of  the  public 
It  proved  to  be  one  of  tnc  most  successful  of 
his  plays,  as  it  is  one  of  the  beSL  It  is  the  one 
that  is  perhaps  the  most  wholly  his  own  crea- 
tion, the  most  happily  constructed  dramatically, 
the  most  noble  and  at  the  same  time  most 
simple  in  thought  and  language.  The  critics 
continued  to  disapprove  its  use  of  religion,  and 
the  18th  century  quite  discredited  it  as  of- 
fensive both  to  its  taste  and  to  its  opinions. 
But  the  19th  century  restored  it  to  the  ngfatftil 
place  of  honor,  whiCh  it  continues  to  hold. 
Arthur  G.  Canfield. 

POLYOALA,  a  genui  of  annual  and  nereo' 
■rial  herbs  and  shrubs  of  the  family  Polygaiacur. 
The  species,  of  which  about  200  faiive  been 
described,  are  widely  distributed  in  temperate 
and  tropical  climatca;  about  100  are  North 
American.  Some  of  the  exotic  species  are  cul- 
tivated in  gardens  and  greenhouses;  for  ex- 
ample, P.  poHCifotia,  common  from  Nova 
Scotia  to  Manitoba  and  south  to  Georgia;  and 
P.  ckomabuxiu,  a  European  sfiecies.  The 
former  is  popularly  known  as  gaywings,  fringed 
milkwort,  flowering  wintergreen,  and  fringed 
polygala;  the  latter  as  box-le>ved  milkwort. 
P.  lulta  is  one  of  the  handsomest  American 
species.  TTie  roots  of  P.  stnega  and  of  P.  cro- 
lalitrioidrs  have  been  repntbd  remedies  for 
snake  bites,  die  former  in  America,  the  latter  in 
the  Himalayas.    The  American  species  is  known 
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31  9nake-foot,  seneca-root,  seneKa-root  and 
mountain  flax.  P.  polygamo,  a  native  from 
Neva  Scotia  to  Manitoba  and  southwaid  to  the 
Gulf  States,  has  attractive  flowers  above  Kroutid 
and  many  flowers  wbicb  are  developed  under- 
KTOund.  In  general  the  hardy  species  thrive 
Best  in  moist  soil  in  low  situations.  The  seed  is 
sown  in  early  sprinfi:  or  in  autumn.  In  green- 
houses the  plants  succeed  well  in  ordinary  light 
soil  which  must  never  be  allowed  to  diy  out. 
The  first  mentioned  species  m^  be  propagated 
by  division. 

POLYGAMY,  the  condition  of  a  man  hav- 
ing more  than  one  wife  at  the  same  time. 
E^mologically  considered,  the  word  would  sig" 
Bliy  plurality  of  husbands  (polyandry)  as  well 
u  plurality  of  wives    (polygyny) ;   it  is  em- 

f loved  here  in  the  latter  (the  usual)  sense, 
olygamy  among  barbarous  people  is  customary, 
thoni^  among  Uiem  —  as  indeed  wherever  po- 
l^amy  is  allowed — plurality  of  wives  is  not 
usual  except  in  the  upper  classes,  llie  law  of 
monogyny  (one  wife),  we  learn  from  Tacitus, 
was  most  strictly  observed  amone  the  Germani ; 
"almost  alone  among  barbarians,"  he  says,  'the 
Germani  are  content  each  with  one  wife*;  yet 
he  says  that  their  chiefs  had  the  right  to  marry 
several  women  at  the  same  time.  A  custom 
of  promiscuous  marriage  existed  among  die 
ancient  Britons;  any  number  of  men  would 
form  a  society  and  talce  an  equal  number  of 
wives  in  common;  the  children  born  were  (he 
children  of  all;  a  like  conununil;^  of  wives  is 
suggested  by  Plato  in  his  'Repubhc'  Polygamy 
was  allowed  among  the  ancient  Greelu,  but 
MCtns  to  have  been  rarely  practised.  It  was 
never  customary  among  (he  ancient  Romans, 
though  no  Roman  law  prohibited  it.  Uark 
Antony  is  reputed  to  have  been  the  first  Roman 
to  have  at  once  two  wives;  under  ibe  empire 
^Isrgamous  unions  were  not  infrequent  whether 
in  the  imperial  house  or  in  the  class  of  the 
very  rich.  Laws  to  prohibit  polygamy  in  (he 
Roman  state  were  first  enacted  under  Theo- 
dosius  and  under  his  two  sons,  Honorius  and 
Arcadius;  thejr  were  abrogated^  Valentinian  I. 
The  Merovingian  kings  of  the  Franks,  we  leam 
from  Gregory  of  Tours,  were  polygamous,  and 
the  same  audior  says  that  Charlemagne  had  a 
ntimerous  harem  of  wives.  Martin  Luther  for- 
mally approved  the  taking  of  a  second  wife, 
the  first  living,  by  the  landgrave  of  Hesse. 
The  Jewish  laws  permitted  polygamy,  but 
probably  here  again  the  practice  was  confined 
to  the  wealthy  class.  In  all  Christian  countries 
polygamy  is  amdemncd  by  tfie  law  of  the 
chuixhes  and  prohibited  by  the  laws  of  the 
state  under  penalties.  In  England,  till  the  reiga 
of  James  I,  matrimonial  questions  were  tnat- 
ters  of  ecclesiastical  oognizonce  only;  but  under 
James  a  statute  was  enacted  making  death  the 
penalty  for  polygamy.  The  Uormons  in  Utah 
openly  professed  and  practised  polygamy  from 
their  first  settlement  there  till  1890  when  Con- 
gress enacted  drastic  laws  for  its  suppression, 
and  it  was  not  till  after  the  people  of  Utah 
had  constitutionally  abandoned  polygamy  that 
the  Territory  was  admitted  into  the  Union  as 
a  State  (4  Jan.  1896).  Since  then  it  is  declared 
that  the  sect  still  adheres  to  its  belief  in  the 
lawfulness  and  the  meritoriousness  of  polyg- 
amom  unions;  and  though  they  no  longer 
openly  practise  it,  polygamous  unions  amonc 


them  —  crypto-polygamoui  unions  —  are  not 
rare,  as  is  evident  from  the  testimony  before 
the    Senate   oommfttee   in    March    1904.     See 

MOSKOMS. 

POLYGLOT  (Greek,  polys,  many,  and 
gioiia,  language),  .a  work  which  contains  die 
same  matter  in  several  languages,  especially  a 
copy  of  the  Holy  Scriptures  in  two,  three  or 
more  languages.  The  most  important  of  such 
works  is  the  Compluiensian  polyglot,  prepared 
under  the  direction  of  Cardinal  Ximenes.  It 
was  printed  (1514-17)  in  six  folio  volumes,  at 
Alcala  de  Henares,  called  in  Latin  Compiutum, 
whence  the  name  ot  the  work.  It  contains  the 
Hebrew  text  of  the  Old  Testament,  with  the 
Vulgate,  the  Septuagint,  a  liienil  Latin  transla- 
tion, a  Chaldee  paraphrase  (which  is  also  ac' 
companied  by  a  Latin  translation).  Next  is  the 
polyglot  of  Antwerp,  called  the  Royal  Bible, 
because  Philip  II  of  Spain  bore  part  of  the 
cost  of  publication.  It  was  edited  by  the  Spanish 
theoloBian  Montantia,  and  appeared  at  Antwerp 
in  eight  folio  vohnnes  (156&-72),  and  besides 
die  Hebrew  text,  contains  (be  Latin  Vulgate,  the 
Septuagint  (with  a  Uleral  Latin  tran^alion), 
several  Chaldaic  paraphrases  (Targums),  also 
accompanied  by  a  Latin  trxmslation,  and  the 
New  Testament  in  the  original  Oech,  with  the 
Latin  Vulgate,  and  a  Syriac  traaslation  in  He- 


poly([lot,  executed  principally  under  the  direction 
of  Gui  Michel  le  Jay,  who  expended  his  whole 
fortune  on  the  undertaking.  It  aiipeared  in 
1645,  in  10  folio  volumes,  and  contains,  in  ad- 
dition to  the  contents  of  the  Antwerp  polyglot, 
a  Syriac  and  an  Arabic  translation  (with 
Latin),  and  also  the  Samaritan  Pentateuch  (a 
Samantan  text,  with  a  translation),  and  like- 
wise an  Arabic  translation  of  the  New  Testa- 
ment, with  a  Latin  translation  of  the  same.  The 
London  or  Walton's  polyglot,  in  10  languages, 
appeared  in  six  volumes  folio,  with  two  sup- 
plementary volumes  (London  1654-57).  It  was 
conducted  under  the  care  of  Bryan  Walton, 
afterward  bishop  of  Chester,  and  contains  all 
that  is  in  the  Paris  Polyglot,  but  with  many  ad- 
ditions and  improvements,  including  the  original 
text  according  to  several  copies,  with  an 
Ethiopic  and  a  Persian  translation,  and  the 
Latin  versions  of  each,  Cromwell  Oatroniied  die 
undertaking.  Baxters  Polyglot  (folio,  London 
I83I,  with  later  editions)  gives  eight  verwons  of 
the  Old  Testament  and  mne  of  the  New.  The 
term  Hexapla  is  applied  particularly  to  Origen's 
work,  an  edition  of  the  Scriptures  having  nomi- 
nally six  versions  in  parallel  column^  though  in 
places  there  were  nine,  viz.:  (1)  The  Hebrew 
text  in  Hebrew  characters;  (2)  the  same  text 
in  Greek  characters ;  (3)  Aquila's  version ;  (4) 
that  of  Symmachus;  (5)  the  Septuagint;  (6) 
the  version  of  Theododon ;  (7,  8,  9)  Greek  ver- 
sions of  unknown  authorship.  Origen  had  also 
a  TiTTKAPLA,  an  edition  of  the  Gredt  Testament 
in  four  parallel  columns. 

POLYGNOTUS,  p<M-ig-n6'tfiii,  Gredt 
painter,  flourished  from  450  to  410  B.C  He  was 
a  native  of  the  Island  oi  Thasos,  and  with  his 
brother  Aristophon  was  instructed  in  their  art 
by  their  father  Aglaophon,  a  famous  painter  of 
that  island.  Cimon,  the  commander  and  rival  of 
Pericles,  brought  him  to  Athens  oa  the  sub- 
iusation  of  Tbasoa,  and  oipkiyed  him  to  dectx 
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rate  the  Sum  Poedle.  or  pamted  pordco '  st 
Adiens.  Micim  and  Pammus  assisted  blm  In 
pHJmif;  tbe  Poedle.  His  two  priDci^l  pictur«t 
there  represetiled  'The  C^ture  of  Troy'  and 
<The  Battle  of  Marathon.'  In  the  Lesdie 
(hall)  Unit  by  the  Cnidians  at  Delphi  be 
painted  the  'Conquest  o£  Troy>  and  'Descort 
of  Odysseus  into  Hades,'  which  are  described 
by  Pausantas.  Polygnotits  is  represented  as 
being  the  first  who  save  liie,  motion,  character 
and  expression  to  the  coantenance,  and  sidlfnl 
dispo^on  to  the  drapery.  His  works  are 
witBOOt  perspective  or  shading,  and  consisted 
aaly  of  ontlines  against  a  colored  hackf(roit»d 
Yet  die  nobility  and  fineness  of  his  drawing  and 
tile  excellence  of  his  composition,  made  thetn 


parent  drapery,  and  covered  their  heads  with 
variegated  cape.  The  first  to  tKgin  to  open  the 
mouA  and  show  the  teeth  of  his  figures,  and  to 
nve  dtcm  an  ext>restion  of  conntenance  dif- 
lerent  from  the  ancient  stiffness:' 

POLYGON,  in  geometry,  a  plane  figure  of 
Aree  or  more  angles  and  sides,  A  polygon  of 
three  sides  is  termed  a  triangle;  one  of  four 
sides,  a  quadrOateral  or  tjuadrangle;  five  sides, 
a  pentagonj  one  of  six  sides,  a  hexagon;  one 
□f  seven  sides,  a  htptagon;  and  similar^  we 
have  octagon  (8),  nonagon,  or  more  properly 
enneagon  (9),  decagon  (10),  and  so  on.  Sim/Uar 
polygons  are  those  which  have  ihetr  several 
angles  eqnal  eadi  to  each,  and  the  sides  about 
corresponding  angles  proportionaL  All  similar 
polygons  are  to  one  anotner  as  the  squares  of 
their  hcmiolc^ous  sides.  If  the  sides  are  all 
e<iual  and  the  angles  are  likewise  all  etjual,  the 
polygon  is  said  to  be  regular ;  otherwise,  it  is 
irr^ular.  The  angle  of  a  regular  prrfygoa  of  fi 
sides  is  ""(i— ^)  -  Every  regular  polygon  can  be 
circumscribed  by  a  circle  and  have  a  circle  in- 
scribed in  it  A  skew  polygon  is  a  dosed  figure 
made  up  of  consecutive  linear  segments  not  all 
lying  in  one  plane.    See  Gkomeixv. 

POLYGON  OF  FORCES,  a  diagram  used 
in  graphic  statics,  depending  upon  tbe  follow- 
ing theorem:  *If  any  number  of  forces  actiiiK 
upon  a  point  be  represented  in  magnitude  and 
direction  by  the  sides  of  a  polygon  taken  in 
order,  they  will  be  in  equilibrium,'  or  'any  side 
of  a  polygon,  taken  in  reverse  order,  will  repre- 
sent the  magnitude  and  direction  oi  the  result- 
ant of  any  nmnber  of  forces  acting  upon  a 
point,  when  these  forces  are  represented  in 
magnitude  and  direction  by  the  remaining  sides 
of  the  polygon  taken  in  direct  order." 

POLYHALITE,  a  brick-red  or  yellowish, 
fibrous  or  massive  mineral,  Dccurring  mostfy  in 
closely  compacted  fibrous  masses.  It  is  best 
known  as  one  of  the  salts  frmn  Stassfurt,  Gv- 
many,  though  it  is  found  associated  with  salt, 
gypsnm  and  anhydrite  in  other  sail  mines  in 
central  Europe.  It  is  a  hydrous  sulphate  of 
calcium,  magnesium  and  potassium, 

POLYHEDRON,  iti  geometry,  a  body  or 
solid  bounded  t^  many  faces  or  planes.  When 
all  the  faces  are  reERlar  polygons  similar  and 
equal  to  each  other  die  Mttd  becomes  a  regular 
body.  Only  five  regular  solids  can  exist,  namely, 
the  tetrahedron,  the  hex^iedron  (or  cube),  the 
octahedmi.  Ait  dodecahedron  and  the  icosahe- 
droB,  baring  receptively  4^  6, 8,  12  imd  20  faces. 


In  the  first,  tinrd  and  fifth  the  faces  are  equi- 
lateral triangles;  in  tiie  dodecahedron  thev  are 
regular  pentagons;  and  in  the  cube  they  are 
squares. 

POLYHYMNIA,  or  POLYMNIA  (Latin 
from  Gr.  noXot^i'M  or  IToXt^jo),  according  to  the 
later  (ireek  poets  the  Muse  of  lyric  song  and 
of  eloquence,  daughter  of  Jupiter  and 
Mnemosyne,  who  presided  over  singing  and 
rhetoric,  and  was  deemed  the  inventress  of  har- 
mony, to  whom  is  attributed' the  invention  o£ 
die  lyre  and  of  mimes  and  pantomimes.  The 
(jreelt  artists  represented  her  enveloped  in  a 
mantle,  crowned  with  a  wreath  of  flowers,  and 
in  a  meditating  posture.  She  was  sometimes 
represented  veiled  in  white,  holding  a  sceptre  in 
her  left  hand,  and  with  her  face  raised  up  as 
if  ready  to  harangue,  or  with  the  forefinger  of 
her  right  hand  on  her  mouth.    See  Muses, 

POLYMASTODON,  a  fossil  aniinsa 
found  in  the  Eocene  beds  of  New  Mexico.  In 
some  features  it  resembled  the  rodents  and  was 
about  tbe  size  of  the  beaver. 

Itswann,    Norway,    in    slender    ordiorhominc 
isms.     It  is  a  niobate,  titanate  and  zirconate 
of  the  cerium  metals,  iron  and  caldtmi. 

POLYMORPHISM,  in  biology,  that  con- 
dition in  which  different  kinds  of  individuals 
appear  in  the  same  species.  In  the  animal  king- 
dom it  has  its  greatest  exempli ii cation  in  the 
fcroup  of  Siphonophors,  where  the  whole  colony 
IS  made  up  of  members,  aH  reducible  to  a  com- 
mon typ^  which  arc  specialized  for  the  func- 
tions of  floating,  swimming,  reproductioiL  eat- 
ing and  touch.  Amorjg  the  free  forms  it  is  not 
so  common,  but  still  is  not  rare.  Thus  among' 
insects  we  find  butterflies  in  which  not  only  the 
males  and  females  are  difTerent  in  their  mark- 
ings, but  among  the  females  different  patterns 
may  be  easily  recognized;  in  fact,  so  different 
may  they  be  that  did  we  not  know  tbeir  Ufe- 
histocy  we  should  not  regard  them  as  belonging 
to  the  same  species.  Where  but  two  forms  are 
known,  the  phenomenon  is  called  Dimorphism. 
See  EvomnoM. 

POLYNESIA  (Greek,  polys,  many;  nisos, 
island),  a  geographical  name  applied  col- 
lectively by  some  writers  to  all  the  Pacific  is- 
lands of  strictly  oceanic  character,  i.  e..  either  of 
volcanic  or  coralline  origin;  by  omers  restricted 
to  the  vast  island-dotted  region  extending  from 
southeastern  Asia  across  the  Pacific,  and  from 
Bering  Strait  southward  to  the  Antarctic 
Ocean,  also  called  Oceania.  In  an  ethnological 
sense  the  term  applies  to  the  eastern  groups  in- 
habited by  the  brown  Polynesian  race.  A  more 
exact  method  is  the  common  division  into  sev- 
eral sections:  Australasia  comprises  Australia, 
Tasmania  and  New  Zealand,  with  other  islands 
adjacent  The  numerous  islands  extending  from 
the  Malay  Peninsula  to  New  Guinea  are  known' 


sodated  with  those  of  Matay»a  proper,  the 
name  Micronesia  (Greek  mikros,  small,  and 
ntsos't  is  commonly  used  as  a  collective  name 
for  the  numerous  small  islands  in  the  north- 
western Padfie,  between  New  Golnea  and 
Japan;  and  Melanesia  (Greek DtfiM,  blade,  and' 
nhsos)    includes    New    Guinea    and    a    diain 
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of  idands  extending  Eoutheastmrd  to- the  Fiji 
Islands  and  New  Caledonia,  all  chiefly  in- 
habited by  Papuan  races.  All  the  remaining  is- 
lands, comprised  for  the  most  part  within  the 
erallels  of  30°  N.  and  30°  S.  latitude,  and 
tween  the  meridians  180°  and  120°  W.  \oa^- 
tude,  constitute  Polynesia  in  the  more  definite 
sense  of  the  term.  Yet  it  shoald  be  remem- 
bered that  although  the  word  "Polyne^a*  as  a 
collective  name  for  these  islands  has  been 
sanctioned  b^  general  custom,  the  title  expresses 
a  purely  arbitrary  division  that  is  founded  upon 
DO  geographical,  national,  racial  or  lingtlistic 
basis.  Polynesia  has  never  forrned  a  national 
unit,  and  die  name  must  be  taken  only  as  a 
convenience    to    express    certain    islands    and 

groups  of  islands  in  the  Pacific  which  are  in- 
ahited  by  people  of  the  same  stock  and 
linguistic  family,  but  which  do  not  by  anj;  means 
comprise  the  entiretjy  of  this  people  within  their 
Kmits.  The  following  table  gives  a  survey  of 
the  uze,  approximate  population  and  political 
connections  of  the  diree  'ncsian*  groups.  For 
the  sake  of  reference,  those  islands  wtiich  be- 
longed to  Gennai^  before  the  World  War  are 
still  marked  thus  m  die  table : 


These  groups  of  'South  Sea  Islands*  arc 
scattered  over  a  hundred  degrees  of  longitude 
from  New  Britain  (W  E.)  to  Easter  Island 
(109°  17'  W.)  and  across  70  degrees  of  latitude 
from  Hawaii  (,23°  N.)  to  Stewart  Island. at 
the  southern  extremity  of  New  Zealand  (47* 
2ff  S.).  In  this  vast  area  of  about  U.000.000- 
square  miles  of  water  there  is  hardly  more 
than  170,000  square  miles  of  land,  of  which 
nearly  two-thirds  falls  to  the  New  Zealand 
Archipelago,  lyii^  within  the  Polynesian  group. 
The  total  population  is  perhaps  nnder  2,000,000. 
Practically  all  the  Pacific  islands  are  now  in 
the  possession  of  Great  Britain,  France  and  the 
United  States;  until  the  World  War  19I+-18 
some  belonf^d  to  Germany.  Spain  at  one  time 
held  extensive  possessions  in  the  Pacific;  the 
Netherlands   own    the   western  half   of    New 


Guinea  and  titanir  the  whole  of  Uah^'siB.  The 
islands  nf  Polynesia  proper  may  all  be  clusi- 
fied  as  volcanic  or  coralUne,  the  former  luiving 
an  irregular  sntiaoe  and  a  higher  elevation 
than  the  latter,  whidi  are  low  and  rarely  ele- 
vated above  500  feet.  The  atoll  formanon  is 
common.  Some  of  the  smaller  islands  are  of 
value  only  for  tfadr  guano  deposits.  The  in- 
digenous  faona  is  remaikably  deficient  in  ter- 
restrial mammalia,  the  only  kinds  at  all  ga>- 
erally  distributed  being  bats.  The  avifauna  is 
large  and  interesting  and  several  siiedes  of 
sndces  are  found  in  the  western  islands,  whilv 
insects  and  molluscs  abound  in  profusion.  The 
cocoa-palm  flourishes  throngfaoul  all  Polynesia 
and  the  sago-palm  in  the  west.  Bread-fruit, 
yams  and  tnie  taro  are  staple  articles  of  cultiva- 
tion. Some  of  the  islands,  chiefly  in  tiie  west, 
have  an  extensive  and  peculiar  flora,  1>ut  others, 
specially  the  more  easterly,  are  poor  in  species. 
Thoi^  Polynesia  lies  almost  entirely  within 
die  troi»cs,  its  climate  Is  generally  temperau 
and  very  salubrious,  owing  to  the  mfinence  of 
die  ocean. 

The  discovery  of  the  islands  b^an  with 
Magellan's  voya^  in  IS20,  when  be  found  the 
I.a<&ones.  but  it  was  not  undl  Ifendafia's 
es^dition  in  1567  that  any  of  the  large  groups 
became  loiown  to  Europeans.  Uendafia  also 
discovered  the  Solomon  Islands.  Finding  gold 
in  use  among  the  natives,  he  concluded  that 
he  bad  found  the  Ophir  of  Scripture  and  named 
the  islands  after  King  Solomon.  He  made 
die  mistake  of  charting  them  in  the  wrong 
lon^tude,  with  the  result  that  for  a  long  time 
the  islands  were  *lost'  and  geographers,  donbt- 
tng  their  existence,  omitted  diem  from  die 
maps.  Mendafia  himself  could  not  find  them 
on  a  second  voyage  in  1595,  but  he  then  dis- 
covered the  Marquesas  and  one  of  the  Union 
group.  These,  again,  were  'lost*  until  redis- 
covered in  1769  by  die  French  navigator  Sur- 
ville.  Quiros,  formerly  pilot  to  Mendaiia,  dis- 
;d  Tahiti  and  the  nordiem  of  the  New 
Hebrides  in  1606.  Ten  years  later,  Schouten 
and  Le  Maire,  Dutch  navigators,  discovered  the 
most  northerly  islands  of  the  Tonga  group  and 
several  small  Polynesian  atolts,  but  they  missed 
the  main  groups  of  Tonga  and  Fiji.  These 
were  left  for  Tasman  (q.v.)  to  find  some  26 
years  later.  Van  Diemen,  the  Dutch  governor 
at  Batavia,  sent  out  an  expedition  under  Ta^ 
man  in  1642  mth  momentous  results,  for  not 
only  were  the  remainder  of  the  Tonga  and  Fiji 
^oups  discovered,  besides  numerous"_  odier 
islands,  but  also  New  Zealand,  Tasmania  and 
the  great  continent  of  Ausiraha,  French  and 
English  oavigators  led  In  discoveries  durii^ 
the  I8th  cenmr^.  WalKs  discovered  the  island 
that  now  bears  his  name  in  1767  and  De  Bou- 
gainville discovered  the  Louisiades  and  the  main 
islands  of  the  Samoan  group  in  1768.  The 
British  geographer,  Dalrymple  (1737-1808), 
concluded  dial  there  must  be  a  vast  southern 
continent  stretching  from  Australia  to  the  South 
Pole.  To  test  this  theory  Captain  Cook's 
famous  expedition  was  sent  out  by  the  ad- 
miralty in  1772.  Thou^  he  naturally  failed  to 
find  the  continent  which  did  not  exist,  Co<ric 
discovered  the  Raratongan  group  (Cook's 
Islands),  Savage  Island,  the  Loyaltv  Islands  and 
the  Sandwich  ^oup  (Hawaii),  diot^  it  ap- 
pears from  native  tradition  that  a  shipvmcked 
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Eun^ean  crew  had  bden  wadictl  aSbore  at 
Hawaii  Bome  50  years  before.  The  French 
govcnunenl  despatched  two  frigates  in  1785 
under  the  comnund  of  the  Connt  de  la  P^onse 
(q.v.)  to  pursue  sdentific  discovery  in  the  South 
Seaa.  On  26  Jan.  178S  La  P^nmie  entered 
Bolany  Bay  and  handed  the  English  Eovemor 
there  a  package  of  papers  to  be  sent  to  France, 
He  set  sail  again  on  15  March,  after  whidi  the 
two   vessels   were  lost   to  human   ken.     The 

Bapers  duly  reached  their  deBtinmlion;  the 
ational  AsBcmhly  published  thctn  and  sent 
a  naval  e^qiethlion  under  D'Enirecasteaux  to 
search  for  La  PJronse  and  his  shipSL  On  this 
voyage  the  D'Entrecasteaux  group  of  isbndi 
oa  the  eastern  extrcnuty  of  New  Guinea 
were  discovered.  Forty  years  after  the  disap- 
pearance of  La  P^rouse  an  Iriahman,  Peter 
Dillon,  landed  at  Vanikori^  an  island  of  the 
Sai^  Cnu  groui^  and  found  the  relics  of 
the  La  Pirouse  exfiedition  —  but  no  survivors. 
D'Entrecasteaux  nught  have  found  and  saved 
them  had  he  sailed  further  Routb.  The  last 
had  died  three  yean  before  Dillon's  visit 

At  the  dawn  of  the  t9th  century  Europeans 
were  living  on  most  of  the  large  islands,  mainly 
deserters  from  pas^ng  ships.  The  London 
Uissionar^  Sodciy  sent  out  a  number  of  ar- 
tisan miMioiiaries  in  1799  to  Tonga,  Tahiti  and 
the  Marquesas.  The  mission  to  Tahiti 
Soutiahed:  the  two  others  were  subsequently 
i^andoBed  Abont  that  time  whaling-sfaips  be- 
gan to  frequent  die  South  Seas  and  from  this 
era  dates  Uic  real  colonization  of  the  islands 
by  white  men.  Unfortunately,  however,  the 
frequent  deserters  from  the  crews  of  these  ves- 
sels were  not  a  denratde  type  of  settlers,  so  diat 
the  natives  acquired  their  first  knowledge  of 
tiuropeans  from  the  worst  spednMns  of  the 
race.  A  stream  of  real  immigration  began  abont 
1850  throuE^  the  inAnx  of  white  traders  and 
planters.  The  16th  century  of  Polynesian  hig- 
lory  belongs  to  the  Spaniards;  the  17th  to  the 
Dutch;  the  18th  to  the  English,  and  the  19th 
to  the  traders,  whalers  and  missionaries  of  all 
nations.  Sec  Maoris;  Melakesia;  Micbonesia; 
Mythologv,  and  the  islands  under  dieir  separate 
heads;  also  Polynbsians. 
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Hewhi  F.  Klein, 
Editorial  Staff  of  The  Americana. 

POLYNESIANS.  Many  stiKlies  have 
been  devoted  to  the  origin  and  migration  of 
the  Polynesian  people.  It  has  been  maintaine<t 
largely  upon  undigested  Irnguistic  material,  that 
they  are  of  the  Aryan  race;  with  equal  insist- 
ence certain  odier  students  on  the  same  linguis- 
tic groond  have  assigned  thc»  to  such  intimate 
assodatioo  irith  the  Matay  penile  as  to  predl- 
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cate  a  Malayo-Polyiie&iaii  race.  Our  real  knowl- 
edge of  the  Po!ynesun  people  dates  from  their 
discovery  by  the  great  navigators  in  the  islands 
of  the  Pacific  which  they  tiow  occupy.  By 
legitimate  interpretation  of,  and  inference  from, 
the  very  considerable  body  of  Polynesian  tradi- 
tions, which  have  been  collected,  vre  may  rea- 
son  the  past  history  of  the  Polynesian  race 
back  to  its  occ)q>alioD  of  the  islands  now  known 
as  Indonesia,  and  at  present  occupied  by  Ma- 
layan peoples.  Anterior  to  their  resideiice  at 
a  remote  epoch  in  Sumatra,  which  is  abundantly 
confirmed  by  the  persistence  of  a  distinctly 
Polynesian  strain  in  the  Mentawei  Islands, 
which  lie  oS-shore  along  its  western  coast,  we 
are  ladpng  in  data  whereupon  to  predicate  an 
earlier  history  of  this  race.  Percy  Smith,  in 
'Hawaiki,'  proposes  the  identification  of  tneir 
ancestral  home  in  the  valley  of  the  Ganges; 
dissection  of  certain  of  the  Unguisiic  material 
seems  to  suggest  with  equal  plausibility  an 
earlier  home  in  conditions  which  most  closely 
correspond  to  those  of  the  Hadramaut  of  souit- 
em  Arabia  in  the  present  day.  With  our  pres- 
ent material  the  matter  seems  incapable  of 
solution.  Assuming,  then,  as  susceptible  of 
satisfactory  establishment,  their  former  resi- 
dence in  certain  of  the  larger  islands  between 
Sumatra  and  die  Philippines,  we  can  picture 
to  ourselves  a  race  of  people  on  a  plane  of 
culture  which  ma^  fairly  be  classed  as  neolithic, 
that  is  to  say,  m  possession  of  wooden  and 
polidicd  stone  implements  which  could  serve 
for  offense  or  defense,  according'  as  the  daily 
need  arose.  It  is  also  clear  that  they  were  in 
possession  of  the  arts  of  navigation  to  a  very 
satisfactory  extent.  Upon  people  of  this  cul- 
tural plane  broke  in  an  irruption  of  a  race  of 
hi^r  culture  as  ^own  by  the  possession  of 
weapons  of  mild  sieel.  In  the  datable  chronol- 
ogy of  Hindustan,  this  irruption  may  be  estab- 
lished as  the  entrance  of  Malayan  ancestors  into 
Sumatra  400  years  B.C.  The  possession  of  the 
superior  weapon  of  offense  meant  the  eirtermi- 
nation  of  the  dub^nned  Polyne^an  ancestors 
or  their  migration  in  search  of  a  safer  home,  and 
their  possession  of  canoes  and  their  knowledge 
of  how  to  ply  the  sea,  led  to  the  adoption  of 
die  latter  alteraative.  It  now  becomes  incum- 
bent to  examine  the  postulate  of  a  Matayo- 
Polynesian  race,  This  was  proposed  by  Bopp 
in  die  second  quarter  of  the  last  century,  en- 
tirely upon  linguistic  grounds.  It  has  been 
possible  to  collect  the  material  which  he  was 
able  to  have  under  study  and  to  determine  that 
while  the  accessible  material  was  suilicient  to 
enable  him  to  make  an  intelligent  study  of 
Malayan  languages,  the  material  at  that  time 
ill  existence  pertaining  to  Polynesian  langu^es 
was  so  scanty  in  extent  and  so  poor  in  quality 
as  lo  render  his  results  entirely  unworthy  of 
credence.  There  remains,  however,  a  certain 
speech  community  of  Malayan  and  Polynesian; 
this  amounts  to  Uttle  more  than  250  words 
and  the  modem  explanation  of  this  community 
is  that  these  words  are  Polynesian,  which  be- 
came incorporated  in  Malayan  as  loan  material 
derived  from  dieir  captives  at  the  period  of 
the  Rreat  expulsion  from  Indonesia.  Physically 
the  Polynesians  are  one  of  the  most  attractive 
of  the  human  race  and  are  marked  by  a  stature 
which,  with  the  doubtful  exception  of  certain 
Patannnian  peoples,  represents  the  highest 
growth  of  humanity.     With  some  interestiag 


rather  genetic  than  pobticaL  Each  family 
tsts  as  a  social  unit,  holding  all  its  goods  in 
nmon,  the  chief  is  the  fanuly  bead,  who  is 
selected  by  common  agreement  from  the  mem- 
bers of  that  family  and  it  is  not  uncommon 
to  find  the  position  of  chief  thus  held  by 
women;  in  general,  there  is  no  priestly  class, 
bat  die  functions  wheretw  intercourse  is  had 
with  the  departed  who  have  become  family 
pods  are  exercised  by  the  chief  as  priest.  There 
IS  a  wide  distinction  among  the  gods,  the  higher 
gods  are  self- existent,  their  sole  activity  the 
original  creation  of  this  worU  and  its  in- 
habitants, indiffereat  to  the  course  of  ctirrent 
events  and  not  lo  be  moved  by  prayer;  the 
lesser  gods  are  spirits  which  hive  already  un- 
dergone a  hnman  existence  and  may,  therefore, 
be  the  object  of  sumlication,  as  possessing  a 
certain  sympathy  with  the  affairs  of  mankind. 
In  the  hiffieat  degree  the  religion  of  the  Polyne- 
sians has  no  connection  with  ethics,  the  moral 
sense  and  the  doctrine  of  punishments  being 
entirely  dependent  ufion  the  tabu.  The  tabu  is 
a  tnoral  profaibilion;  in  its  greater  sense  it  may 
be  considered  as  an  unknown  foundation  of 
social  life,  in  its  minor  sense  it  may  be  im- 
posed for  temporary  and  temporal  uses  by  any 
person  in  possession  of  audiority  over  the  otv- 
ject  with  which  the  tabu  is  associated.  The 
tabu  is  self -executive,  its  violation  provides  its 
own  punishment  and  in  the  sensitive  conscience 
of  the  Polynesian  this  punishment  is  not  to  be 
evaded.  It  has  been  found  possible  to  establish 
a  be^ning  date  of  the  Polynesian  tnigrations 
as  fixed  by  the  Malayan  irruption  under  Aristan 
Shar  in  400  B.C  Detailed  study  of  Polynesian 
traditions  makes  it  plain  diat  there  were  two 
ways  of  sugratioD.  The  earlier,  that  lo  which 
the  name  Proto-Samoan  has  been  applied,  ap- 
pears lo  have  readied  the  Central  Pacific,  that 
is,  Samoa,  Ttmga  and  Fiji,  about  the  Christian 
era.  Upon  this  first  setitement  there  swept  a 
second  wave  of  migration,  that  whidi  by  the 
Samoans  is  called  the  Tongatiti,  some  600  years 
later.  The  Tongafiti  were  in  possession  of  a 
decided  advance  in  the  arts  of  life  and  were 
able  to  rule  the  ProtO'Samoans  as  a  subject 
people  for  several  centuries;  finally,  at  a  period 
very  nearly  contemporaneous  with  the  Norman 
conquest  of  England,  the  Proto-Samoans  were 
able  to  throw  off  the  yoke  of  the  oppressor  and 
then  began  the  second  era  of  migrations  in  the 
Pacific,  whereby  the  Tonftafiti,  with  more  or 
leas  Prolo-Samoan  companionship,  advanced  to 
the  settlement  of  the  more  remote  islands  from 
Samoa  as  a  distributing  point.  It  has  been 
possible  to  establish  this  dtiahty  of  the  Polyne^ 
sian  migration  waves  by  a  philological  examina- 
tion of  the  different  Polynesian  languages. 
This  divers^  is  also  found  in  the  scheme  of 
die  god-head.  The  Proto-Samoans  recognize 
one  god,  Tangaloa,  the  creator,  held  in  rever- 
ence but  not  the  object  of  prayer  nor  of  sacri- 
fice; the  Tongafiti  had  arrived  at  a  Conception 
of  four  great  gods.  Tu,  Rongo,  Tane  and 
Tangaloa,  of  whom  the  last  was  reduced  to 
a  position  of  small  rdative  importance.  The 
Tongafiti  centred  all  their  worship  of  the  great 
gods  in  the  act  of  human  sacrifice.  In  certain 
of  thrir  branches  they  had  arrived  at  the 
Messiah  idea  of  a  god  who  should  return  to 
bring  blessing  to  his  people;  the  vanished  god 
was  Kongo,,  and  it  was  an  ofishoot  from  the 


C 


.Goot^r 


POLYNICES  — POLYTBCHNIC    COLI.BGB 


belief  that  Captain  Cook  was  Roago,  returning 
for  the  salvation  of  fais  fieople,  that  led  to  the 
death  of  that  great  navigator  at  Kealakekua, 
in  Hawaii.  The  first  result  of  the  contact  of 
European  civihzation  with  these  happy  islanders 
was  deplorable,  for  lo  a  people  who  had  not 
acquired  constitutional  immunity  the  simplest 
ailments  of  our  life,  coughs  and  measles,  led 
to  a  rapid  increase  of  uie  death  rate.  For 
many  years  (he  population  of  Polynesia  seemed 
to  be  progressing  rapidly  toward  extinction, 
but  in  tne  present  century,  the  records  show  an 
upward  turn,  and  il  is  probable  that  the  race 
will  be  able  to  adjust  itself  to  the  new  con- 
ditions.  In  general  the  Polynesians  have  made 
but  a  superncial  advance  in  the  new  culture, 
but  in  Hawaii,  and  among  the  Maori  of  New 
Zealand  it  has  been  abuni^nlly  established  that 
they  are  capable  of  taking  a  position  quite  on 
an  even  plane  with  the  British  and  Americans 
with  whom  they  are  associated.  Much  has  been 
written  upon  the  Polynesian  race  regarded  as 
elements  of  a  political  problem,  or  as  a  social 
problem.  As  bearing  upon  their  ethnic  position, 
the  principal  works  of  reference  are  the  Jour- 
nal of  the  Polynesian  Society  (New  Plymouth, 
New  Zealand,  current).  Smith,  S.  Percy, 
'Hawaiki'  (Wellington,  New  Zealand  1910); 
Churchill  'The  Polynesian  Wanderings'  fCar- 
Btmc  Institution.  Washington  1911);  Dixon, 
Roland,  'Mythology  of  all  Races:  Oceanic> 
(Boston  1916).     See  also  Polvmesia;  Bibliog- 

BAPHY. 

WiLUAW  CninicHiLL, 
Aulhor  of  ^Polynesian  Wanderings,'  etc. 

POLYNICES,  pol-I-nl'sez,  brother  of  Eteo- 
des.    See  Eteocles  and  Polynices. 

POLYOLBION,  polt-fll'bl-an,  The,  a  long 
descriptive  poem  (1613"22),  by  Michael  Dray- 
ton. It  is  m  effect  a  topographical  survey  of 
Great  Britain,  containing,  with  much  other  mat- 
ter, descriptions  of  shires,  rivers,  mountains  and 
forest  tracts,  and  is  not  only  of  interest  to  the 
antiquarian,  but  to  others  as  well,  its  accuracy 
as  an  authority  hcing  generally  conceded. 

POLYP,  a  term  variously  and  indiscrim- 
inately applied  to  different  animal  forms,  but 
properly  designates  a  ccelenterate  of  the  class 
Actinozoa.  represented  by  the  sea  anemones, 
corals  ana  the  Kfce,  or  any  member  (or  looid) 
of  a  compound  organism  belonginiT  to  that 
dass.  The  term  potypide  is  also  employed  to 
designate  each  member  or  zooid  of  the  com- 
pound forms  in  the  Polyzoa.  The  name  Pol- 
ypidvm  applies  to  the  entire  outer  framework 
or  skin-system  of  a  compound  form,  such  as  a 
hydrozoan,  loophjte  or  an  individual  polvzoon. 
The  word  polypite  refers  to  each  separate 
KKJid  or  member  of  a  compound  zoophyte  or 
hydroioon,  and  is  thus  used  in  opposition  to  the 
term  potypide  already  explained.  The  polypary 
of  a  hydrozoon  specially  refers  to  the  horny  or 
chitinous  skin  secreted  by  the  hydrozoa.  See 
CiELEKTEKATA ;  Hydbozoa  ;  Mou-uacA ;  Polyzoa, 
eta 

POLYPHASE  SYSTEM.  See  Electrical 
Terms. 

POLYPHEMUS,  pAl-i-fe'mus,  one  of  the 
Sicilian  Cyclopes.  He  was  a  son  of  Poseidon 
and  the  nymph  Thoosa  and  lived  in  a  cave  in 
Mount  .£tna.  Ulysses  and  his  companions, 
driven  by  the  stonn  to  take  refuge  on  the 
island,  fotuid  shelter  in  the  cave  of  Foiyphemua 


and  were  found  there  on  the  return  of  the 
monster.  He  devoured  two  of  the  company 
and  shut  the  remainder  in  the  eave.  Ulysses 
contrived  to  intoxicate  Polyphemus  with  wine 
and  when  he  fell  asleep  put  out  his  single^e 
and  then  with  his  comrades  escaped.  The 
storms  which  followed  Ulysses  at  sea  were 
visited  upon  him  try  Poseidon  in  answer  to  the 
prayers  of  Polyphemus,  Polyphemus  was  » 
siutor  of  the  nymph  Galatea  and  upon  her  ao* 
cepting  Acis  the  disdained  lover  killed  his  suc- 
cessful rival.  In  zoology  the  term  is  applied 
to  a  genus  of  Ostracoda,  having  a  lar^e  twad 
almost  entirely  occupied  'by  an  enormous  eye. 

POLYPHEMUS  MOTH,  a  large  Amer- 
ican silk  moth  (^Telea  olypheTttus)  of  a  yellow- 
brown  color,  with  spotted  wings.  The  cater- 
pillar is  of  a  light-green  color  with  yellow 
markings;  the  cocoon  is  oval  and  is  generally 
enclosed  in  foliage. 

POLYPHONY,  M  musical  composition, 
the  harmonious  cotrtbination  of  two  or  more 
parts,  each  of  which  forms  an  independent 
theme,  but  progress  simultaneously  according  to 
the  laws  of  counterpoint.  A  fugue  is  the  %est 
example  of  polypnonic  compositions.  See 
Counterpoint. 

POLYPODIUM,  a  genus  of  ferns  of  the 
family  Polypodtacex.  The  species,  of  whidi 
more  than  350  have  been  described,  are  widely 
distributed  throughout  the  world,  mostly  in  dry 
situations  such  as  banks,  walls,  logs  and  cliffs. 
Some  tropical  species  are  epiphytic.  Many  are 
popular  as  garden  or  greenhouse  plants. 
Among  the  best  known  is  the  common  wall- 
fem  or  polj^iody  {P.  vutgan),  a  widely  dis- 
tributed native  of  Europe  and  North  America. 
It  is  one  of  the  most  satisfactory  rarden  ferns.- 
See  FsRH  AND  Febx  Aijjbs. 

POLYPORUS,  a  genus  of  parasitical  fun^, 
forming  shelf-like  growths  on  the  trunks  of 
trees  and  contributing  to  the  decav  of  tiniber. 
It  is  the  typical  genus  of  Polyporacea.     See 

POLYPTERUS.  a  genus  of  ganoid  fishes 
of  a  single  species,  Polyptervs  hichir,  inhaUt- 
ing  the  Nile,  Senegal  and  other  rivers  of 
Africa.  It  attains  a  length  of  about  four  feet 
and  lives  in  the  mud  at  the  bottom  of  rivers, 
where  it  crawls  by  means  of  its  fins.  It  is  ca- 
pable of  swimming  with  great  rapidity.  See 
Bichir;  Ichthyology;  Mtn>-FisH. 

POLYPUS,  in  pathology,  any  tumor  which 
forms  chieSy  in  a  mucous  membrane,  and  which 
is  more  or  less  pedunculated  and  rounded  in 
form.  (See  Tuhor).  In  zoology  a  class  of 
radiated  animals  having  many  prehensile  organs 
railiating  from  around  the  mooth  only. 

POLYTECHNIC  COLLEGE,  an  institu- 
tion of  higher  learning,  located  at  Fort  Worth, 
Tex.  It  was  changed  from  a  coeducatjonal 
institution  to  Texas  Woman's  College  (devoted 
exclusively  to  the  education  of  women)  in 
September  1914.  The  bachelor  of  arts  is 
offered,  the  bachelor  of  science  being  discon- 
tinued, effective  June  1915.  In  connection  with 
die  college  are  the  school  of  fine  arts,  school  of 
household  economics  and  the  academy.  The 
commercial  course  has  been  discontinued. 
Buildings  and  grounds  are  Valued  at  $300/)0a 
The  faculty  numbers  40  and  the  average  enrol- 
ment is  in  excess  of  300  stndents. 


;-sd::yG00glc 


POLYTECHMIC  IKSTrTOTBT  OF  BROOKLYN  — POLYTHEISM 


POLYTECHNIC  INSTITUTE  OF 
BROOKLYN,  founded  in  1854  under  the 
name  of  the  Brooklyn  Collegiate  and  Polytecb- 
nic  Institute.  It  conferred  its  first  coilei^ate 
degree  in  1871  by  special  authority  of  the  Stale 
board  of  regents;  and  in  1890  was  reorganized 
tHidcr  its  present  name  with  .larger  corporale 
powers  and  a  full  collese  charter.  The  insti- 
tute now  offers  four  undergraduate  courses  of 
four  years:  (1)  chemistry,  leading  to  the  de- 
gree  of  B.S. ;  <2)  dvil  engineering,  leadinff  to 
the  degree  of  C.E. ;  (3)  electrical  engineering, 
leading  to  the  deftree  of  £.£. ;  (4)  mechanical 
cnginaerin^,  leading  to  the  degree  of  M.E, ; 
(S)  chemicai  engineering,  a  five-year  course 
leading  to  ihe  degree  of  chemical  engineer ;  also 

Eaduate  courses  of  one  year;  science,  in  the 
partment  of  civil,  electrical  and  mechanical 
engineering.  Leading  to  the  degree  of  U.S. 
The  l^oratories  are  well  equippedj  and  there  is 
an  observatory  with  an  equatorial  telescope, 
and  museum  collections  in  geology,  zoolojrv  and 
paljeontoloBy ;  the  library,  a  memorial  to  Uriah 
D.  Spicer,  numbers  12,000  volumes,  The  pre- 
paratory school  is  closely  affiliated  with  the  in- 
stitute,  and  is  not  only  designed  to  prepare 
students  for  ttie  institute,  but  also  prepares  mem 
for  other  colleges  and  scientific  schools.  The 
students,  including  those  in  the  preparatory 
school,  numbered  more  ihan  1,200  in  1913.  The 
institute  is  one  of  the  oldest  educational  institu- 
tions of  Bro<AIyn,  and  counts  among  its  gradu- 
ates many  of  the  most  influetitial  men  of  the 
dty. 

POLTTECHNIC  SCHOOLS.  See  Edc- 
CATioM,  Scientific  and  Technical. 

POLYTBCHMIQUE,  originaUy  a  French 
educational  instiiutidn  in  which  the  technical 
sciences  that  rest  in  great  part  upon  a  mathe- 
matical hasis,  such  as  engineering,  architecmre, 
etc.,  are  taught.  The  first  school  of  the  kind 
■was  eslablished  in  Paris  (1794)  by  the  Nar- 
tional  Convention,  under  the  name  of  School 
of  Pifblic  Works.  No  students  were  admitted 
but  those  who  intended  to  enter_  the  public 
service,  especially  the  corps  of  civil  and  mili- 
taiy  engineers  and  the  artillery.  The  Poly- 
teoinic  School,  as  it  was  called  from  1795,  has 
been  repeatedly  reorganized  as  the  different 
political  parties  have  succeeded  to  power.  At 
die  present  time  it  is  the  institute  in  which 
France  trains  her  artitlerv  and  engineer  officers. 
her  naval  enj^neers,  her  directors  of  roads  and 
bridges  and  of  mines,  her  telegraph  officers,  in 
short,  all  her  officials  who   require  to  know 


vision  over  the  school.  The  degree  of  badielo 
of  arts  is  a  prerc(]uisite  for  admiasion  to  the 
entrance  examinations.  The  course  extends 
over  two  years  and  successful  graduates  after 
the  final  examinations  elect  the  special  brandi 
of  the  public  service  to  which  they  -.vish  to  at- 
tach themselves.  Soldiers  in  service  are  ad- 
mitted to  the  Polytecbnique  under  special  con- 
ilitions. 

"■  POLYTHBISM,  m  tofikioloffy,  or  the 
sdenee  of  human  conceptions,  term  employed 
to  designate  the  doctrines  peculiar  to  the 
oBtotogies  of  most  mythological  philosophy  of 
it  plurality  of  gods,  as  well  as  the  primitive 
theories  of  knowledge  out  of  which  such  doc- 
trines proceeded.     Polytheism,  tfaus  character- 


istic of  an  ontologieal  doctrine,  designates  in 
particular  all  theoto^es  which  are  part  and 
parcel  of  an  exceedingly  primitive  world-con- 
ception. The  most  obvious  task  in  sophiology 
in  this  connection  is  to  restate  the  definition 
of  a  concept,  an  idea;  and  then  briefly  to  lay 
open  the  common  character  inherent  in  the  idea 
of  a  god,  the  idea  of  a  polytheon  and  the  idea 
of  God.  And  it  is  equally  obvious  that  to  find 
stKji  common  characteristics,  modern  prepos- 
sessions must  ibe  set  on  one  side:  we  must 
boldly  enquire:  What  is  the  minimum  defini- 
tion of  God? 

Before  proceeding  to  these  definitions  let 
"*  'in   under   polythci 


paw  ,  _ 

the  development  of  human  thinking.  Dis- 
tinguishing these  according  to  the  methodol- 
ogy peculiar  to  each  of  these  phases,  they  have 
characterized  human  philosophies  as  mytho- 
lo([ical,  metaphysical  and  critical.  As  every 
philosophy  implies  at  least  an  emb^o-ontology. 
so  have  we  characterized  the  doctnce  of  maiqr 
gods,  or  of  a  polytheon,  as  the  dieotogic^ 
portion  of  mythological  ontology.  For,  in 
truth,  mythology  is  not  religion;  it  is  primitive 
philosophy  or  science.  It  is  religious  m  so  far 
as  it  is  theological  science.  And,  of  course,  ai 
theological  it  is  philosophy  or  science  of  a  sort 
that  owes  its  ori^n  to  the  e^dstence  of 
religious  experience  in  the  heart  of  man.  The 
simplest  savage  who  wonders  at  the  unseen  but 
mighty  wind  that  streams  from  unknown 
realms  of  power  has  already  felt  that  which 
abides  unclisngeably  amid  the  flux  of  the 
phenomenal  world:  has  already  felt  that  which 
inspires  reHgious  feeling  and  its  voUtJonal  con- 
sequents, cults  and  philosophi tally  formulated 
theologies,  such  ss  polytheism.  For  religion 
is  essential  humanihr.  The  wild  heast  to  es- 
cape the  storm  shrinKS  growling  into  the  cavern 
called  its  den.  But  on  the  same  occasion  the 
most  abject  human  savage,  awe-stricken,  tumi, 
falls  and  prays.  The  lowest  man  perceives  s 
hand  behind  the  lighming.  He  hears  a  voice 
abroad  upon  the  storm,  and  for  both  these 
diings  the  highest  lirute  has  neither  eye  nor 
ear.  Nor  is  even  an  atheist  without  relinous 
experience,  unless  he  is  inhuman.  For  Uiere 
can  be  little  doubt  that  there  are  at  present 
^ose  who  are  atheists  only  in  this  sense,  that 
they  merely  den^  every  particular  theism  on 
the  ground  that  it  is  an  inadtqwUe  expression 
of  the  whole  mystery  of  being.  Now  that  can 
t_   —   profound   thinker   who   is  without   any 


altogether  in  the  human  heart  is 
quite  another.  Schleiermucher  stood  upon  a 
rock  when  he  asserted  the  self -authentication 
of  the  religious  consciousness.  For  the  varia- 
tions among  theologies,  polytheistic,  herotheistic 
or  monotheistic  (which  are  philosophies),  can 
no  more  affect  the  experiences  which  con- 
stitute and  succeed  the  spiritual  new  birth  of 
anyone,  than  the  variations  among  biologists  can 
affect  one's  assurance  that  he  is  alive.  Yet  as 
some  there  be  who  have  an  atrophied  intellectual 
contdousness,  and  are  idiotic ;  so  some,  too,  It 
may  be  granted  there  may  be  who  have  an 
atrophied  spiritual  sense  and  are  inhuman.  But 
if  any  possess  a  religious  mythological  philos- 
ofby,  or  theology,  we  may  be  quite  certain  that 
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th^  fikewue  ihare  the  rdigioiii  experiences. 
In  this  way  even  pcriythcism  exiwesses  the 
relinoijs  life  of  man. 

.  KeUgion  then,  in  a  polytheist  evoi,  is  not 
the  inlelleclual  {on)]til:Ktioii,  in.  the  shape  of 
dogma,  or  doctrine,  of  mankiBd's  conscious  re- 
lation to  God,  a  relation  iriiich  all  feel. 
Such  formulation  on  the  contrary  is  the  work 
of  philosophers.  Principles  thou^t  to  be  diB- 
covered  of  man's  relationship  to  the  ultimate 
grounds  of  being  are  gathered  and  made  into 
a  ^oup,  a  'science* ;  and  the  cultivatioD  of 
this  'science^  or  mythic  system  becomes,  in 
primitive  culture  periods,  the  dnt^  of  a  special 
class.  This  class  is  that  of  tlie  priest,  shamans, 
rab-mags,  biksfius,  magicians  or  wabeno-men. 
All  are  primitive  phitosopherB.  Thus  we  come 
to  the  idea  of  religion  in  the  widest  sense,  as 
the  perception  of  the  supernal  world  together 
with  the  effects  of  that  perception  on  the  com- 
plex nature  of  man;  wlule  ueotoey,  in  a  way 
commensurate  with  this  idea  ol  religico,  u 
understood  as  that  perc^tioa  and  its  conse- 
quences reduced  lo  system  however  crude.  Ex- 
amples of  such  theolceies  are  still  extant;  some 
systems  are  now  building.  The  earliest  systems 
are  the  mythical  systems  of  polytheism  which 
originated  under  influences  of  the  experience  of 
our  most  remote  ancestors. 

V/hat  meaninfr  had  his  surroundinKS  to 
prutueval  man  when  eye  and  ear  could  be 
directed  from  the  prior  claims  of  the  body? 
(See  Mythology).  In  his  first  outlook  upon 
Ae  world  man  was  altogether  ignorant  of  the 
character  of  nature's  real  powers  by  which  from 
the  very  beginnings  of  human  life  he  was 
circum-environed.     Poorly  endowed  with  rea- 


rivets  and  lakes  he  sees  freeze  over.  Great 
forests  are  buried  under  a  white  mantle  of 
snows.  Piercing  winds  almost  congeal  the  very 
Ufe-flttidB  of  man  himself;  while  his  source 
of  food  —  the  lakes  and  streams  —  lie  strongly 
encased  in  a  carapace  of  ice.  Another  time 
the  sl^  assumes  the  dull  appearance  of  a  dome 
of  iirass.  Midsommer  heat  pours  down  its 
beams  upon  the  sands ;  and  fiery  blasts  heated 
IB  a  desert  furnace  destroy  a  scanty  vegetation. 
And  the  fruits  of  the  earth  shrivel  before  the 
eyes  of  famishing  men.  Consider  but  one  pas- 
sage from  the  Bible,  one  oriidnatins;  in  com- 
paratively civilized  times,  under  an  experience, 
as  when  the  voice  of  Tehovah  sounded  amidst 
the  burstinfr  forth  of  a  mighty  natural  con- 
ynlsion:  'A  thick  doud  was  upon  the  mount 
The  smoke  thereof  ascended  as  the  smoke  of 
a  furnace.  There  were  thunders  and  lipfatninps. 
And  the  voice  of  the  trumpet  exceeding  loud. 
The  Lord  descended  upon  the  mountain  in  fire, 
and  the  mountain  quaked  greatly.* 

This  word-pitcure  comes  from  Exodus.  It 
details,  we  think,  a  gijirantic  volcanic  eruption, 
Uount  Sinai  was  a  volcano.  How  much  more 
terrifying  must  have  been  the  crrandeur  inci- 
dent to  such  an  experience  in  the  soul  of  a 
poor,  half-dad  savage  durinK  the  proeress  of 
a  similar  event?  He  stands  nearby  while  light- 
ning shivers  a  great  tree  and  rends  the  sknll 
of  hit  companion.  To  a  savage  all  nature's 
powers  bring  pain  or  joy,  health  or  sickness, 
life  or  death.  His  well-being  is  involved  in 
Uie  answer  he  rives  to  his  questions  how?  and 
•nhyl    No  wonder  then  if  at  first  man's  attitude 


of  awe  degenerates  into  slavish  fear,  when  be 
presumed  to  confront  the  worlds  and  question 
them.  And  yet  withal  we  find  that  throughout 
the  iirtiole  mytholo^c  period  of  'sdence,*  man's 
sole  measure  of  things  was  himself. 

History  in  so  far  as  it  affects  the  inner 
life  does  not  exhibit  one  continuous  ascent.  It 
reveals  not  alone  rise  and  growth  of  creative 
effort  in  the  philosophic  field  but  likewise  en- 
suing periods  of  exhaustion.  It  is  in  this  way 
that  it  comes  about  that  one  finds  recurring 
periods  during  which  the  human  spirit  manifests 
itsdf  in  tradition-guided  behavior  alone  rather 
than  la  aspiration  after  philosophic  formu- 
lation of  its  cosmic  relations.  It  is  only  when 
again  the  human  spirit  retires  into  itself  to 
tiuce  deeper  root  that  new  relations  are  percdved 
which  need  expression  and  explanation. 

Even  for  the  period,  that  of  mythological 
philosophy,  this  is  true.  And  as  a  consequence 
one  may  easily  discriminate  four  phases  of 
polytheistic  thought  In  one,  perhaps  this  repre- 
sents the  earliest  phase,  everything  presented 
to  the  savage  mind  is  concdved  of  as  alive. 

An  "orenda*  or  living  magic  power  inheres 
in  everything;  every  object  is  possessed  of  will 
and  desini.  Rocks,  trees,  animals  and  men 
think  and  sp«ak-so  the  earliest  philosophers 
testify  in  their  earliest  myths.  All  the  bright 
stars  of  heaven,  the  snow-clad  mountains, 
bubbling  springs,  rivers,  all  are  possessed  of 
will  and  design.  In  this  stage,  eveiy  insoluble 
event  and  object  is  a  god. 

Thereupon  fallows  a  period  when  the 
savage  philosopher  no  longer  attributes  life 
indiscriminately  to  all  inanimate  nature.  But 
all  the  powers  and  attributes  recognized  in 
self-examinadon  he  transfers,  attributing  them 
to  animals.  Nowhere  is  tlie  line  drawn  between 
man  and  beast  Men  are  zootheists,  they 
worship  beasts.  And  all  the  gods  are  animals. 
Zootheism  persisted  down  to  comparatively  re- 
cent times.  \^iat  but  representatives  of  these 
gods  are  the  g^rantic  zoomorphs  in  Yucatan 
and  the  animal-lieaded  gods  of  Egypt  and 
Assyria?  And  indeed  there  was  even  a  scaly 
fellow  in  Paradise  I  Survivals  of  the  time  when 
ail  the  gods  were  animals,  and  all  natural  proc- 
esses were  die  doii^s  of  animal  god.,  are  not 
difficult  to  find  in  mythologies. 

In  a  third  period  a  j^lf  is  placed  between 
man  and  all  the  lower  animals.  Animal  gods 
are  dther  dethroned  or  assume  a  subordinate 
station.  Thereupon  all  nature's  powers,  atl 
phenomena,  are  deified;  and  in  the  ddficatipiL 
anthropomorphized  also.  It  is  during  this  period 
that  man  worships  the  gods  of  the  sun,  moon, 
air,  dawn,  a  deitr  of  the  darkness  or  one  of 
ni^t.  Anthropomorphism  is  not  absent  from 
the  Bible.  In  Genesis  we  find  God  walking 
about  the  Garden  of  Eden.  With  His  own 
hands  He  fashions  man  and  closes  the  door 
of  the  ark.  He  even  breaths  bis  own  Ifreaih 
into  man's  nostrils,  and  makes  unsvccetsful  ex- 
periments with  animals !  He  scents  the 
sacrifice  of  Noah.  And,  Othin-Kke,  appears  to 
Abraham  and  Lot  in  the  guise  of  a  wayfarer; 
or,  as  an  angel  calls  (Erectly  out  of  heaven, 
God,  in  Genesis,  verily  speaks  in  all  respects 
as  does  one  man  to  another! 

Finally  a  fourth,  the  highest,  period  of 
primitive    philosophy    is    reached.      During   Tt, 
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born  tbe  idek  of  a  god  of  war,  a  <xo<I  of  lore, 
a  god  of  revelry,  a  god  of  plenty.  These  gods 
diner  from  all  older  nature  gods  chiefly  in 
that  they  assess  <tistinctive]y  psychical  charac- 
teristics. Many  of  them  are  among  the  first 
*moral*  ffods. 

Religious  concepticMis,  *  theologies,'  thus 
comprehend  above  all  that  group  of  roncepts 
which  spring  from  man's  relations  to  the  super- 
nal world;  and  tlus  relation  is  of  course  al' 
ways  considered  by  philosophically  inclined 
savages  as  not  due  to  any  physical  activity 
merely,  for  all  such  activities  or  natural  proc- 
esses, ihey  would  naturally  account  for  with 
purely  rationalistic  conceptions,  as  a  matter  of 
course.  It  is  plain,  therefore,  that  as  man's 
knowledge  of  nature's  laws  widens,  the  domain 
of  his  supernal  world  shrinlcs  in  proportion. 
Theologies  are  always  attempts  to  formulate 
just  those  truths  considered  necessary  in  man's 
struggle  for  existence.  Of  such  theological 
opinions,  ideas  or  conceptions,  that  of  the  gods, 
and  the  idea  of  God,  remain  even  to  this  day 
the  most  important  thoughts  in  human  life.  In 
all  humanity,  as  well  the  lowest  as  the  highest, 
there  is  an  effort  of  some  kind  to  express  in 
doctrine  man's  conscious  relation  to  the  abid- 
ing in  the  transitory  of  the  world.  Such  con- 
sciousness of  a  higher  power  is  necessarily  given 
when  first  the  simple  savage  comes  to  such  a 
stage  of  maturity  that  the  fragmentariness  of 
his  creature  life  is  contrasted  instinctively  with 
that  in  which  he  lives,  and  moves,  and  lias  his 
being.  Thus  conscious  of  a  bein^  more  power- 
ful, more  abiding,  greater  than  himself,  man  is 
constrained  to  establish  some  idea  of  that  to 
which  he  must  always  submit  Hence  arose 
those  doctrines  embodied  in  all  polytheons,  all 
pantheons,  all  aspirations  to  become  ooe  with 
God. 

What  is  the  minimum  defiiiition  of  God? 
A.  polytheon,  a  pantheon,  or  even  the  idea  of 
God  is  always  a  world  conception  that  domi- 
nates man's  soul.  In  all  polythdsttc  stages  of 
belief,  however,  not  all  gods,  even  some  of 
the  higher  orders,  are  necessarily  objects  of 
devotion.  For  there  are  in  some  polytheons, 
faineant  deities,  deities  who  are  recogniied  as 
real  but  who  do  not  exercise  any  influence  in 
human  ailairs.  Hence  tfacv  are  not  worshipped. 
We  are  now  prepared  to  understand  a  con- 
ception, and  in  particular  that  conception  which 
at  a  minimum  content  conveys  the  idea  of  a 
olytheon,  a  pantheon,  a  ood,  or  even  of  God. 
.'he  definition  of  an  idea,  in  particular  a 
religious  idea,  and  when  it  is  familiar,  even  of 
Its  name,  is  an  impulse  to  some  acuvity,  the 
usually  sense-perceptive  result  of  which  is  a 
term  or  member  of  the  concept's  scope.  Now 
the  word  polytheism  conveys  the  idea  of  many 
sods,  monotheism  signifies  belief  in  God.  What 
IS  common  to  both  the  nature  of  the  idea  of 
a  polytheon.  and  the  idea  of  God? 

We  undersund  by  the  nature  of  an  idea  its 
meaning.  Now  each  and  every  creature  prop- 
erly himian  has  to  respect  some  higher  power, 
3  power  that  curtails  his  wishes.  And  each 
and  eveiy  human  being,  therefore,  adjusts  himr 
self  to  conditions;  and  so  doing  recognizes  an 
authority  of  some  kind  to  which  he  must  sub- 
mit on  all  occasions ;  and  this  authority  of 
man's  conduct,  whatever  it  may  be,  is  either 
lUs  polytheon,  his  pantheon,  his  ^od  or  God. 
The  mention  of  this  authority  even  is  an  impulse 
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to  rdigious  be^TioT.  Its  moral  ak^ficance  is 
without  question.  For  even  the  (to  ms)  im- 
moral practices  of  savage  and  semi-civilized 
peoples  prove  that  religion  and  moralitv,  while 
distinct,  are  ytt  inseparable.  A  superstitious 
awe  of  a  polydieon,  yea  even  of  God,  leads  to 
immoral  practices.  And  in  this  way  alio  a  pure 
relisnon  will  unfailingly  regenerate  whoever 
possesses  it. 

But  does  it  not  make  a  difference  whether 
or  not  the  truth  of  the  conception  is  mentioned 
in  the  definition  of  God?  Mavbe  it  does.  For 
what  do  we  mean  by  truth  in  this  con- 
nection? In  eflect  what  one  ouglit  to  mean  lor 
the  truth  or  falsehood  of  the  doctrine  of  deity 
is  not  the  reahty  or  otherwise  of  any  events 
which  are  associated  with  its  rise;  but,  on  the 
contrary,  the  adequacy  of  the  idea  to  inspire 
just  such  feelings  and  to  constrain  to  just  such 
religions  behavior  as  will  ^ive  expression  to 
a  believer's  conscious  relation  to  (he  ultimate 
grounds  of  existence,  the  abiding,  in  the  meas- 
ure that  he  knotoi  thfm.  And  we  are  led  to  a 
second  consideration  in  this  connection.  The 
late  association  of  moral  ideas  with  deity  proves 
also  to  have  been  a  fact  True  ethical  con- 
siderations were  originally  foreign  to  ideas  of 
deity.  In  the  first  three  stages  of  mythologv, 
of  the  four  phases  mendoned  above,  all  g^s 
are  neutral  in  so  far  as  ethical  qualities  are 
concerned.  Sacred  awe  too  ea^ly  degenerates 
into  slavish  fear  in  the  savage  heart:  The 
kiwly  beginnings  of  tfaeoloqy  are  strangely  un- 
like its  fruition.  Only  after  having  anthro- 
pomorphized the  ddiies  of  his  poljMdieon  did 
man  conceive  of  his  ^ods  as  moral  beings.  For 
man,  as  a  ratiwial  ammal,  alone  is  moral  Con- 
ceiving of  his  gods  as  possessing  a  human  form, 
and  in  the  days  when  ideas  of  kmship  wve  first 
gaining  dear  recognition,  earW  man  trans- 
ferred his  own  qualities,  societal  and  moral,  to 
his  gods.  Thus  too,  contrary  to  what  Mr. 
Spencer  says,  ancestor  worship  was  not  primor- 
dial, but  late,  owing  to  the  late  recognition  of 
the  ties  of  kinships.  Gods  in  the  polytheons  of 
the  anthropomorphic  age  are  thus  usually  re- 
vealed in  the  mythologies  which  have  survived 
as  organized  into  a  tribe  or  other  soda!  groups. 
Thus  arose  the  kinship  features  in  all  the  higher 
mythologies,  those  of  Vedic  India  End  pre- 
Zaraihustrian  Iran,  the  polytheons  of  Semmtet, 
Assyrians,  Babylonians,  Egyptians,  Greeks,  Ro- 
mans, Chinese  and  lapanese,  as  well  as  in 
those  of  the  Aztecs,  Mayas,  Peruvians,  and  in 
those  of  the  natives  of  the  Polynesian  isles. 

In  the  opinion  of  Jacdb  Grimm,  polytheism 
almost  everywhere  arose  in  innocent  uncon- 
sciousness. There  is  about  it  somediing  soft 
and  agreeable  to  one's  feelings.  It  is  never 
intolerant  of  other  gods.  Yet  when  the  in- 
telligence is  roused  a  polytheist  will  revert  back 
to  the  monotheism  from  which  his  faith  started. 
Proto-historic  precursors  of  the  proi^ets  read 
the  signs  of  the  weather  in  the  skies,  and  their 
still  prdiistoric  successors  read  the  Will  of 
God  in  their  own  hearts,  and  became  priests 
and  shamans,  wabeno-men  and  rab-mags,  un- 
told ages  before  the  first  hieroglyph  amicarod 
carved  on  an  ^yptian  tomb  or  monolith.  In  stib- 
lime  eijotism  the  primitive  philosopher  of  early 
limes  interpreted  nature  and  nature's  God  as 
an  extension  of  himself.  Dream  life  was  to 
him  revelation,  And,  indeed,  to  say  that  Goo 
spoke  to  one  in  a  dream,  is  that  not  to  say  thM 
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1-5.  CristMella  mucedo  (1,  a  statoblut;  2,  another,  more  advanccdi  3,  a  young  stock  or  coimi- 
diumj  4,  fully  formed  gtock  or  cormui;  5,  croai-section  of  Fig.  4).  i-i.  Plumalella  repens  (6,  young 
IndiTiduli];  7,  youngitockj  8,  a  portion  of  Fig.  7  ralirged).  10-12.  Lophopus cryitallinus  (lOayoung 
(toclcj  U,  young  bud  not  yet  opened;  12,  another  bud,  more  advanced,  but  not  open.). 
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on«  dreamed  that  God  spoke  to  one?  Soon  a 
personal  life  was  attributed  to  the  sun,  the 
moon,  clouds,  rivers,  seas,  oceans  and  the 
very  trees.  Some  spiteful  demon  rooted  the 
latter  to  the  ground  I  The  ever-varying 
phenomena  of  the  sky,  at  dawn,  at  noon  and 
at  even-tide  — many  were  the  deities  of  men. 
All  this  be  it  remeiDbered  was  not  pretty  in- 
vention, allegory  or  poetic  conceii  I  The  prim- 
itive ftbilosophic  theologian  was  no  embryon 
Cabahst,  no  conscious  fabler.  On  the  contrary 
he  and  his  disciples  entertained  the  idea  of  a 
polytheon  as  their  highest  wisdom.  He  meant 
speaking  of  his  gods,  precisely  what  he  said. 
Monotheism  did  not  succeed  polytheism.  Nor 
did  the  latter  succeed  monotheism.  They  are 
twins,  born  together.  For  whenever  the  early 
thinker,  at  rare  moments,  though  deeply  and 
felt  clearly  he  must  have  experienced,  however 
feebly,  or  even  grossly,  the  presence  of  an  ever- 
abiding  mystery  pressing  for  interpretatian. 
We  have  thus  monotheism,  in  truth,  through- 
out all  ages,  not  in  genuine  conflict  to  poly- 
theism in  the  inner  life  nor  yet  clear  to  thought; 
but  potentially,  in  living  intuition  in  the  religious 
sentiment.  Trnly,  it  may  be  said  of  Him,  He 
is  not  far  from  any  of  us, 

POLYXENA,  po-lik'se-ng,  in  Greek  leg- 
end, the  daughter  of  Priam  and  Hecuba.  She 
was  beloved  b^  Achilles,  who  in  order  to  obtain 
her  for  bis  wife  promised  to  brin^  about  peace 
between  the  Greeks  and  Trojans.  While 
negotiating  the  marriage  at  the  temple  of  the 
Thrymbrxan  Apollo,  Achilles  was  treacherously 
slain.  Afterward  his  shade  appeared  demand- 
ine  Polyxena  and  she  was,  therefore,  sacrificed 
to  his  Alanes.  Her  sacrifice  is  represented  in 
the  Acropolis  at  Athens  and  forms  a  part  of 
the  'Hecuba'   of  Euripides. 

POLYZOA,  a  group  of  Hnimals,  at  firet  re- 
garded as  radiates,  then  as  moUusks  and  Inter 
as  members  of  the  heterogeneous  group  of 
worms.  Its  precise  rank  and  position  remain 
to  be  determined.  All  are  small  and  all  are 
aquatic,  the  great  majority  being  marine.  At 
the  anterior  end  of  the  body  is  a  drde  of 
dilated  tentacles  around  the  mouth.  By  means 
of  these  food  is  collected  and  brought  to  the 
alimentary  canal.  T'he  intestine  is  flexed  on 
itself  ana  the  vent  is  on  the  dorsal  surface, 
dther  near  the  tentacles  iEefoprocta)  or  inside 
the  drcle  {Entofroola)  while  the  central 
nervous  system  hes  between  the  mouth  and 
vent.  In  uie  Enloprocta  the  body-wait  is  solid, 
but  in  the  Ectoproeta  there  is  a  spadous  body 
cavity  (c<Elom).  Besides  reproduction  by  eggs 
all  multiply  by  budding,  the  result  being  the 
formation  of  colonies,  often  of  considerable 
extent  The  Enloprocta,  the  characters  of  which 
are  included  above,  embrace  only  a  few  forms, 
each  individual  being  raised  on  a  lender  stalk, 
the  colony  behig  connected  by  a  running  root- 
stalk  on  the  support  to  whitji  the  animals  are 
attached,  UrmUUla  gracilis  occurs  in  the 
fresh  waters  of  the  United  States,    Most  of  the 

^  a  protective   case, 

.    .. ._   I  which   the 

animal  may  quickly  retreat  the  opening  in 
some  cases  being  closed  by  a  door  or  opercuhnn. 
The  great  majority  of  the  Edoprocta  belong  to 
a   group    called   Gymnolamala,    m  which   the 


tentacles  are  in  a  more  or  less  perfect  drcle. 
All  but  a  few  of  them  are  marine,  and  are 
among  the  most  abundant  of  animals  along  our 
whole  coasts,  some  forming  encrusting  sheets  on 
shells  and  stones,  others  forming  bushy  growths 
on  rock  and  piles.  The  Phylactolamaia  are  ex- 
clusively inhabitants  of  fresh  water,  and  are 
characterized  by  having  the  tentacles  folded  into 
a  horseshoe  shape.  In  these,  as  in  sponges, 
there  is  the  formation  of  peculiar  buds  (stato-  • 
blasts)  enclosed  in  a  hard  shell  which  preserve 
the  species  through  the  winter  or  in  times  of 
drought. 

The  closest  allies  of  the  Polyzoa  (which  are 
also  known  as  Bryoeoa,  50  named  by  Ehren- 
berg  and  accepted  by  J.  W.  Thompson)  are  the 
BracMopoda,  the  two  groups  having  formerly 
been  united  as  a  class  iSolltucoida.  H.  Milne-- 
Edwards  united  the  Polyzoa,  Brarhiopoda  and 
Tunieala  in  his  group  MoUuscoida ;  but  it  has 
been  since  shown  that  the  latter  belong  to  the 
Vertcbrala,  and  the  relation  of  the  first  two 
rested  on  a  mistaken  identification  of  parts. 
The  Potysoa  are  also  related  to  the  Phoronidida. 
which  in  turn  show  resemblances  to  the  An- 
nulata.  Conseauentljr  the  three  groups  have 
been  utiited  as  classes  in  the  phylum  MoUuscoida 
by  Parker  and  Haswell,  <Text-book  of  Zool- 
ogy' (1897). 

POMACE  FLY,  a  small  yellowish  fly  of 
the  genus  DrosopkHa,  frequenUy  a  nuisance  in 
cider  factories  and  wine  houses.  The  eggs  are 
laid  in  the  pomace  in  which  the  larvse  feed 
and  from  which  the  adults  Sy  to  the  houses. 
They  also  visit  dwellings  in  which  decaying 
fruit  is  exiMised.  Sometimes  they  breed  in 
other  organic  remains.  Cleanliness  and  the 
prompt  removal  of  fermenting  or  decaying  mat- 
ter are  preventive  measures, 

POHADS,  POMMADB,  or  POBiEATUM, 
a  term  originally  applied  to  a  fragrant  ointment 
prepared  with  ^d  and  apples,  but  now  wholly 
restricted  to  perfumed  solid  greasy  substances 
used  in  dressing  the  hair.  In  the  preparation  of 
pomades  the  first  object  of  consideration  is  to 
obtain  their  fatty  basis  in  as  pure  and  fresh  a 
state  as  possible.  Lard,  beef  and  mutton  suet, 
beef  marrow,  veal  fat  and  bear's  grease  are  the 
materials  ^commonly  employed  for  this  purpose, 
either  singly  or  in  mixtures  of  two  or  more  of 
them.  The  fat,  which  should  be  that  of  a  young 
and  healthy  animal,  is  pounded  in  a  marble 
mortar  in  the  cold,  until  all  the  membranes  are 
cfHUpletely  torn  asunder ;  it  ia  then  submitted  to 
the  neat  of  a  sieam-badi  until  its  fatty  portion 
has  liquified  and  the  albuminous  and  aqueous 
matter  and  other  foreign  substances  have  com- 
pletdy  subsided.  The  liquid  fat  is  then  care- 
fully skimmed  and  passed  through  a  flannel 
filter.  In  this  state  it  may  be  perfumed  at  will; 
after  whidi,  when  it  is  intended  that  the  pomade 
should  be  white,  it  must  be  constantly  stirred 
with  a  ^lass  or  wooden  spatula  until  it  solidifies ; 
should  it  be  wished  transiwrent  or  crystalline 
it  is  allowed  to  cool  very  slowly  without  bdng 
disturbed.  To  prevent  its  becoming  randd  a 
little  benioic  acid.  i!um  benioin  or  nitric  ether 
may  be  added  and  to  increase  its  consistency  a 
little  wax  or  spermaceti.  Pomade  may  be  per- 
fumed by  enfieurage,  maceration  or  simply  by 
addii^  the  fragrant  essences  or  essential  oils  in 
the  required  quantity.    See  Patroues  and  Pn- 
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POHBAL,  Sebutiio  Jo^  de  Carvalbo  e 

MeUo,  »a-bas-l€-an'oo  hO'Si'  di  kar~val'yoo 
it  ma  loo  pon-bal',  or  pom-bal',  MaRQUIS  or, 
PortiiKuese  siatesman :  b.  Soura,  near  Coimbra, 
13  May  1699;  d.  Pombai,  2  May  1782.  He  »uc- 
cesiively  entered  the  law  end  the  army,  but  sooo 
relinquished  each  because  of  IncompatibilitY- 
In  1739  he  was  appointed  AmbaEiador  to  Lon- 
don, but  was  recalled  in  1745.  He  was  then 
sent  to  Vienna  to  act  as  mediator  between  the 
Pope  and  the  Ejopress  Maria  Theresa,  Car- 
valho  here  gained  general  esteem  and  marcied 
the  youthful  Countess  of  Daun.  In  1750  Car- 
valho  obtained  from  Joseph  I  the  post  of  5ec- 
retaiy  of  State  for  Foreign  Aifairs  and  loon 
rendered  the  feeble  ana  sensual  Icinft  en- 
tirely subject  to  his  influence.  Joseph  I 
fell  in  with  the  most  daring  projects  of 
his  minister;  and  the  latter  now  proceeded 
to  the  accomplishment  of  bis  four  favorite 
objects  —  the  expulsion  of  the  Jesuits,  the 
humiliation  of  the  ftreater  nobles,  the  restora- 
tion .  of  the  prosperity  of  Foriugal  and 
the  absolute  command  of  the  state  in  the 
name  of  the  monarch.  After  the  earthquake  of 
1  Nov.  1755,  which  destroyed  Lisbon,  Carvalho 
displayed  great  vigor  and  resolution.  He  was 
now  created  Count  of  Oeyras  and  in  1756  First 
Minister.  He  then  removed  every  one  who  ven- 
tured to  obstruct  his  plans.  The  discontented 
Yinedressers  commiftea  excesses  in  Oporto,  but 
Pombai  vigorously  sujipressed  the  riots  and 
passed  most  comprehensive  laws  against  treason. 
He  also  expelled  the  Jesuits  from  their  flourish- 
ing missions  in  Paraguay.  Carvalho  finally 
determined  to  remove  ttie  Jesuits  entirely  from 
the  person  of  the  Hng  and  they  were  ordered 
(16  Sept.  1757)  to  retire  to  their  colleges.  A 
conspiracy  against  the  life  of  the  king,  vAo 
was  wounded  on  the  nighl  of  3  Sept. 
1758,  by  assasiint,  he  -falsely  laid  to  the  charge 
of  the  Jesuits.  Pombai  denounced  the 
Jesuits  to  the  Pope  as  the  contrivers  of  the 
Kheme  and  caused  some  of  them  to  be  exe- 
cuted in  prison.  Pombai  had  alreadv  banished 
the  whole  order  from  the  kingdom  by  a  royal 
decree  of  3  Sept.  1759  and  those  who  did  not 
ounply  with  the  mandate  were  srized  and  truis- 
portcd  ta  the  states  of  the  Church.  A  pro- 
intcted  diqtute  with  die  Pope  followed ;  in 
1760  Potnbal  transported  the  papal  nuncio  be- 
yemd  the  froatiers  and  was  on  the  point  of  dis- 
solving all  connectioo  with  Rome  when  Clement 
Xlli  idied  and  Clement  XIV,  his  successor, 
abolished  the  order  in  1773.  Throu^  Pombai 
the  Portuguese  am^  received  an  entirely  new 
organization  and  tlic  fortifications  on  the  froit- 
tien  weie  restored.  He'  paid  particular  attention 
to  the  schools;  he  abo  rendered  the  censorship 
less  strict.  Joseph  I  died  24  Feb.  1777  and  was 
succeeded  by  his  daughter,  Maria  I,  who  imme- 
diately deposed  Pombai  and  deprived  him  of  all 
'  his  offices.  The  state-prisoners  whom  he  had 
incarcerated,  9,800  in  number,  were  released, 
and  all  his  reflations  abolisfaed.  All  those  who 
had  been  attainted  with  treascm  nnder  Fambal's 
charges  were  rehabilitated  and  he  himself  or- 
dered to  retire  to  his  estate,  where  fat  died. 
His  record  a  one  of  the  bloodiest  in  Por- 
tuguese history,  yet  it  is  said  to  hit  credit  that 
he  favored  the  establisfament  of  -various  msnn- 
factures;  encouraged  the  art  of  printing  ami 
BSficulture;  furnished  the  University  o£  Coim- 
bra  with  a  chemical  laboratory,  a  botanic  garden 


and  an  observatoiy;  and  Introduced  into 
Brazil  the  cultivation  of  cofiee,  sugar,  rice, 
cocoa  and  indigo.  Consult  Moore,  'Life  of 
Pombai'  (1819) ;  Opperman,  'Pombai  und 
die  Jesuiten'  (1845);  WeJd.  'The  Suppression 
of  the  Society  of  Jesus  in  the  Portuguese  Do- 
minions'  (1877);  Peval,  'The  Jesuits'   (1878). 

POHBGRANATB,  a  shnib  or  tree  (A»- 
Hira  grtmalMM),  native  of  southern  Asia,  widely 
cuhivated  for  its  fruit.  It  is  usually  of  bu^y 
growth,  with  glossv  entire  leaves  and  red  flow- 
era.  The  fruit  is  globular,  sometimes  five  inches 
in  diameter,  the  interior  filled  widi  numerous 
seeds  CDVM-ed  with  a  juicy  red,  pink  or  white 
pulp,  usually  of  add  flavor.  The  cultivation  of 
the  pomegranate  in  the  Old  World  is  of  great 
antiquity.  The  plant  is  suTOOsed  to  havelicen 
introduced  into  southern  Europe  bj  the  Car- 
thasinians,  whose  Latin  name  of  'Punia"  was 
asphed  to  it  The  fruit  is  cultivated  in  the 
United  States  along  the  Gvlf  Coast  and  more 
extensively  in  tropioil  America. 

POHBORANATB  MKLON.     See  Mel- 

POHSLO,  or  PUMELO.    See  Shaddock. 

POHERANIA,  pdm-«-rii'ni-9  (Gennaa, 
Pommem),  Prussia,  a  northern  provuKe  and 
duchy,  bounded  nordi  by  the  Baltic,  west  by  the 
duchy  of  Mecklenburg,  south  by  the  province  of 
Brandenburg  and  east  by  West  Prussia;  area, 
11,629  square  miles.  It  consists  of  a  long  and 
comparatively  narrow  tract  of  country,  stretch- 
ing longitudinally  east  to  west.  The  coast  is 
generally  low  and  sandy  and  is  lined  by  a  great 
number  of  lagoons,  separated  from  the  sea  by 
narrow  belts  of  land  or  low  sandhills.  Along 
the  coast  are  a  few  islands,  but  none  of  them, 
except  Riigen,  Usedom  and  Wollin,  are  of  great 
extent.  The  principal  rivers  are  the  Oder, 
Persante  and  Siolpe.  The  scrI  generally  is 
sandy  and  indifferent ;  but  there  are  many  rich 
alluvial  tracts,  particularly  along  the  banks  of 
the  rivers  and  lakes,  producing  a  surplus  of 
grain  for  export.  Flax,  hemp  and  tobacco  also 
are  cultivated.  The  domestic  animals,  of  which 
sheep  and  swine  arc  the  most  important,  are 
numerous,  and  of  tolerably  good  breeds.  The 
forests  are  of  large  extent  and  well  supplied 
with  game.  Fiafa  also  are  abundant.  The  only 
minerais  of  any  consequence  are  a  little  iron, 
salt  and  alum.  Manufactures  early  made  con- 
siderable jprogress,  in  conse<]uence  of  the  influx 
of  French  refugees  on  the  revocation  of  the 
Edict  of  Nantes,  who  intiT>duced  the  manufac- 
ture of  woolens  and  other  fabrics.  Throtwh  the 
Oder   the   provitKe   carries   on   a_considerable 


and  fish ;  the  principal  imports  are  wine,  ootton 
goods,  coflee,  sugar  and  other  articles  of  co- 
lonial produce.  The  centre  of  trade  is  Stettin, 
which  ranks  as  one  of  the  most  important  com- 
mercial cities  of  Prussia.  Pomerania  was  orig- 
itslly  inhabited  by  Goths,  Vandals  and  Slavs. 
The  first  mention  of  it  in  history  is  in  1140. 
It  Ions'  remained  an  independent  duchy  and 
was  ormudi  larger  extent  than  at  present  In 
1637.  on  the  extinction  of  the  ducal  family,  the 
electoral  house  of  Brandenburg  claimed  posses- 
sion, but  was  obliged  to  give  way  to  Sweden. 
On  the  death  of  Charles  Xll  the  electoral  bouae 
again  claimed  possession  and  the  vrtiole  was 
formally  ceded  to  it  except  a  part  which  recaved 
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the  name  of  Swedish  Pomerania.  This  part 
h»Ting  been  ceded  to  Denmark,  was  by  it  given 
tip  in  exchange  for  the  duchy  of  Lanenburg,  to 
Prussia,  to  vwiich  the  whole  of  Pomerania  now 
belongs.  For  administrative  purposes  it  is  di- 
vided into  three  Kovemmeiils  (Regieningi' 
beiirke),  Stettin,  Kdslin  and  Straisand.  Pop. 
1,716,921. 

POMERBNB,  Atlee,  AmeHcan  legislator: 
b.  Berlin,  Holmes  County,  Ohio,  6  Dec.  1863. 
In  1884  he  was  graduated  at  Princeton  Uni- 
rerst^  and  two  years  later  at  the  Cincinnati 
Law  Schod.  In  1886  he  was  admitted  to  the  bar 
and  has  since  practised  at  Canton.  In  18S7-91 
Mr.  Pomerene  was  city  solicitor;  in  1897- 
1900  prosecuting  attoniey  of  Stark  County  and 
in  1906  was  appointed  member  of  the  Tax  Com- 
mission of  Ohio.  On  8  Nov.  1910  Pomerene 
was  elected  lieiitenant-govemor  of  Ohio  and  on 
10  Jan.  1911  was  elected  United  States  senator 
for  the  term  1911-17  and  was  re-elected  for  the 
term  1917-23  in  1916. 

POMEROY,  p6m'  or  piim'fi-roi,  John  Nor- 
ton, American  lawyer:  b.  Rochester,  N.  Y„ 
1'828^  d.  188S.  In  1847  he  was  graduated  at 
Hamilton  College  and  became  a  practising  law- 
yer in  1851.  He  practised  in  Rochester  until 
1864,  when  for  four  years  he  held  the  chair  of 
law  and  political  science  at  the  University  of 
New  York,  He  returned  to  his  law  practice 
at  Rochester  in  1869  and  from  1878  to  1885 
held  the  chair  of  municipal  law  at  the  Univer- 
sity of  California.  Pomeroy  edited  Sedgwick's 
•Statutory  and  Constitutional  Law*  (1874)  and 
Archbold's  'Criminal  Law'  (1876).  He  wrote 
'Introduction  to  Municipal  Law'  (1865);  'In- 
troduction to  the  Constitutional  Law  of  the 
United  States'  (1868-  9th  ed.,  1886);  'Reme- 
dies and  Remeaial  Rights  Accordine  to  the 
Reformed  American  Procedure'  (1876)  ;  'Trea- 
tise on  Riparian  Rights'  (1884)  ;  'Treatise  on 
Equity  Jurisprudence'  (3d  ed.,  4  vols.,  1905). 

POMEROY,  Harcua  Hills  ("Buck  Pov- 
BKOY*),  American  journalist  and  humorist:  h. 
Ehnira.  N.  Y.,  25  Dec  1833;  d.  Brooklyn,  N.  Y.. 
30  May  1896.  He  was  apprenticed  to  the  prin- 
ter's trade  when  very  young,  establidted  the 
Coming  (N.  Y.)  Journal  and  the  Ath^nt 
Gaitttt,  and  in  1857  removed  to  Horicoti,  Wia-i 
where  he  successfully  conducted  the  Argus. 
Later  he  went  to  Milwaukee  where  he  edited  the 
DaUy  Nruti  and  subsequently  secured  an  in<- 


New  York  and  founded  the  Daily  Democrat, 
which  in  1887  was  merged  in  Pomeroy's  Ad- 
vattcfd  Thovghl.  In  the  latter  part  of  his  life 
be  tmdertook  to  tunnel  the  Rocky  Mountains, 
and  had  cut  nearly  a  mile  on  each  side  when 
the  failure  of  the  national  government  to  aid 
him  caused  the  abandonment  of  the  project 
His  chief  publications  are  'Gold  Dust>  (1872) : 
'Brick  Dust'  (1872);  'Perpetual  Money' 
(1878). 

POHBROY,  Seth,  American  Revotutionary 
soldier:  b.  Northampton,  Mass.,  20  May  1706; 
d.  PeeksHII,  N.  Y.,  19  Feb.  1777.  He  was  by 
trade  a  gunsmith,  and  early  spent  much  time 
in  the  colonial  military  service,  attaining  the 
rank  of  colonel.  In  1774-75  he  was  delegate  in 
the  provincial  congress,  in  October  1774  was 
made  b  geaeral  o£cer,  and  in  Fcbmaiy  177S 


became  brigadier-general  of  militia.  After  hav- 
ing participated  as  a  private  soldier  in  the  battle 
of  Bunker  Hill,  he  was  appointed  22  June  1775 
senior  brigadier;-general  of  the  Continental 
army.  His  appointment,  however,  was  the  oc- 
casion of  some  difficulty  in  the  adjustment  of 
matters  of  rank,  and  he  resigned  from  the 
service,    without    having   acted.      When    New 

Jersey  was  overrun  by  the  enem;  in  1776,  he 
eaded  a  volimteer  force  and  marched  for  the 
Hudson,  but  died  on  the  way. 

POMBROY,  Theodore  Medad,  American 
jurist  and  statesman:  b.  in  Cayuga,  N.  Y.,  31 
Dec.  1824:  d.  Auburn,  N.  V.,  23  March  1905.  He 
received  nis  early  education  at  Monroe  Acad- 
emy and  graduated  from  Hamilton  College, 
taking  his  degree  in  1842.  He  was  admitted  to 
the  bar  in  1846,  practising  until  1870.  In  1851 
he  was  elected  district  attorney  of  Cayuga 
County,  holding  that  position  until  1856,  when 
he  was  elected  to  the  assembly.  In  1861  he  was 
elected  to  Congress,  remaining  there  until  1869 
and  during  the  40th  Congress  actii^r  as  speaker 
of  die  House  of  Representatives.  In  1875  he 
was  elected  mayor  of  Auburn,  serving  one  year, 
and  was  elected  to  the  State  senate  in  1878-79. 
After  abandoning  the  practice  of  law  he  en- 
g^ed  in  banking  and  at  the  time  of  his  death 
was  first  vice-president  of  the  American  Ex- 
press Company. 

POMBROY,  Ohio,  city,  county-seat  of 
Meigs  County,  on  the  Ohio  River  and  on  the 
Hodung  Valley  and  the  Kanawah  and  Michi- 
gan railroads,  125  miles  southeast  of  Columbus. 
It  was  first  settled  in  1816  and  incorporated  as 
a  city  in  1846.  It  is  built  on  a  strip  of  land  ly- 
ing between  the  river  on  one  side  and  hills  on 
the  other.  It  is  in  a  region  rich  in  bituminous 
coal  and  salt,  and  is  the  centre  of  an  important 
mining  industry.  It  also  produces  calcium  and 
bromine,  and  has  numerous  manufacturing  in- 
terests. Its  industrial  establishments  include 
rolling  mills,  salt  works,  machine  and  engine 
works,  furniture  factories,  planing  and  lumber 
mills  and  flour  mills.  There  ie  a  public  libraty. 
The  city  is  governed  by  a  mayor,  who  holds 
office  for  two  years,  and  a  city  council.  Pop. 
4,023. 

POMFRBT,  a  name  ^ven  in  Europe  to  a 
species  of  Stremaltus,  allied  to  our  butterfisb 
(Jihombiu  Iriacanlhtu),  found  in  the  Mediter- 
ranean and  Indian  Ocean;  and  in  the  Bermudas 
to  a  large  fish  (Brama  rati)  of  the  family  Bra- 
mida.  Both  of  these  belong  to  the  scomberoid 
series  of  percomorphous  fishes.  The  latter  is  a 
fish  of  comparatively  deep  oceanic  waters,  and 
is  quite  cosmopolitan  in  its  range.  Occasionally 
it  has  been  taken  in  our  waters  on  both  the  At- 
lantic and  Pacific  sides.  As  a  food  fish  it  is  of 
excellent  quality,  hut  is  nowhere  sufficiently 
plentiful  to  be  of  importance.  The  family  Bra- 
mida  is  a  small  one,  comprising  only  three 
genera  and  10  or  12  species,  which  are  remark- 
able for  the  changes  which  they  undergo  with 
growth.  Brama  raii  reaches  a  length  of  four 
feet,  and  has  a  somewhat  compressed  form, 
with  _the  dorsal  and  anal  fins  very  long.  The 
cycloid  scales  are  peculiar  in  being  provided 
with  a  deep  perpendicular  bony  jplate,  one  side 
of  which  is  embedded  in  the  sWm. 


POHHADB.    See  FoMAia. 


-yGoogIc 


POUO — POHPAMO 


POHO,  a.  lingmstk  stodc  of  northwest  CaU- 
fomia  also  known  al  Kulanapan.  It  indndes 
several  tribes,  once  veiy  numerous,  but  now 
almoit  extinct  Consult  Barrett,  S.  A.,  'Pomo 
Indian  Basketry'  (Berkeley  1908);  id..  'Ethix)- 
geograpby  of  Fomo  and  Neighboring  Indians' 
(ib.  1908);  Mason,  O.  T.,  'Aboriginal  Indian 
Baskelry>    (Wasbington  1904). 

POMOLOGY,  the  sdence  of  fmit-culture, 
e9(>ecially  apple-culture  (Lat.  pomum,  apple). 
It  is  divided  into  four  main  divisions :  vilicul' 
ture,  or  grape^grawin^;  orcharding  (itself  di- 
vided into  the  cultivation  of  pomaceous  fruits; 
drupaceous  or  stone  fruits;  citrouE  fruits,  as 
oranges  and  lemons;  nut-fruits;  and  palma- 
ceous fruits);  small-fruit  culture;  and  cran- 
berry culture.  (See  Fkuit-culture;  Grape  Ik- 
IfUStry;  Hokticultuie ;  and  special  fruits,  as 
appl&  pear,  orange,  etc.).     Consult   Bailej 


County,  on  the  Atchison,  f  opeka  and  Santa  F£ 
and  the  Southern  Pacific  iBilroads.  It  was  first 
settled  in  1875  and  incorponted  as  a  city  12 
years  later.  It  is  the  commercial  centre  and 
shipping  point  for  an  agricultural  and  fruit' 
girowing  r«ion,  particularly  noted  for  its 
'" — a  also  manufactures  wine,  and  has 


which  a  wide  view  of  uie  surrounding  country 
may  be  obtained,  and  is  a  health  resort  It 
has  a  high  school  and  a  public  libraiy,  and  Po- 
mona College  (q.v.)  is  located  within  a  few 
miles  at  Claremont  The  city  is  governed  by 
a  board  of  trustees;  the  city  onictals  are  mostly 
elected  directly  by  the  people.    Pop.  13,150; 

POMONA.    See  Okeney  Iblawss. 

POMONA,  the  Latin  goddess  of  fnat, 
orchards  and  gardens.  Various  legends  are 
associated  with  her  cult  The  longest  story  as 
also  the  most  famous  concerning  her  is  told 
by  Ovid  in  his  'Metamorphoses'  (XIV,  623 
et  seq.).  Consult  Wissowa,  Georg,  'Religion 
und  Kultus  der  R6mer>  (2d  cd.,  Munich  1912). 

POMONA  COLLBGB,  located  at  CUre- 


HB8,  but  it  is  now  non-sectarian  in  control. 
Women  are  admitted  to  all  courses.  The  col> 
lege  offers  three  general  courses,  classical,  sci- 
entific and  literary,  for  the  completion  of  which 
the  degrees  of  A,B.,  B.S.  and  B.L.  are  con- 
ferred. There  is  also  provision  for  graduate 
work,  a  normal  course  and  a  preparatory  de- 
partment. In  1917  the  grounds  and  buildings 
.were  valued  at  $530^80;  the  amount  of  ijroduc- 
tive  funds  WHS  $1,105,358^  and  the  annual  income 
$204,957.  The  library  (1917)  contained  35,510 
volumes;  the  students  number  542,  and  the 
faculty  46. 

POMORTANS,  a  Russian  sect  founded  in 
169S  by  Danilo  Wiculin.  Their  teachings  are 
called  Danilowlfliiiia,  and  inculcate  the  doctrine 
that  since  the  deposing  of  the  prelate  Nikon 
0667),  Antichrist  has  reigned  in  the  Orthodox 
Greek  Church,  and  thus  the  true  priesthood 
has  been  destroyed.  As  there  are  no  longer 
true  priests  nor  (rue  sacraments,  there  is  no 
authority  to  sanction  marriage,  and,  thnefore, 


all  should  live  in  celibacy;  and  those  married 
in  die  Greek  Church  should  separate.  Per- 
sons desirins  to  join  the  sect  are  required  to 
be  rebaptized  by  those  already  members.  The 
sect  has  monasteries  and  nunneries,  and  has 
amassed  much  wealth  which  they  have  expended 
in  gathering  a  larg«  and  v«ry  valuable  library 
treating  principally  on  the  nne  arts  —  music, 
painting,  poetry,  etc. 

POMPADOUR,  Jeanne  Antoinette  Pois- 
■on,  zhan  an-twan-it  pwa-sofi  p6A-pa-door, 
blARQuisE  DE,  mistress  oi  Louis  XV;  b.  29  E>ec. 
1721 ;  d.  Versailles,  15  April  1764.  She  was  the 
daugjiter  of  Francois  Poisson,  equerry  to  the 
Ehike  of  Orleans,  and  not  butcher  to  the  In- 
valides  as  frequently  slated.  The  paternity  of 
the  future  favorite  was,  however,  claimed  by 
Lenormand  de  Toumehem,  a  rich  fermier-s^n- 
^ral,  who  spared  no  pains  lo  give'  her  a  brilliant 
education,  and  at  his  death  left  her  the 
half  of  his  immense  fortime.  In  1741  she 
was  married  to  her  cousin  Lenormand  d'£ti- 
olles.  She  succeeded  in  attracting  the  attention 
of  the  king,  was  formally  presented  to  him 
and  soon  entirely  engrossed  his  favor,  appear- 
ing at  court  under  the  title  of  Marquise  de 
Pompadour.  Here  she  enjoyed  the  highest 
consideration,  but  did  not  at  first  interfere  in 
political  alTairs,  satisfied  with  appearing  as  the 
patroness  of  learning  and  the  arts.  She  col- 
lected books,  pictures  and  curiosities,  and  en- 
couraged the  institution  of  the  military  school 
of  which  Paris  du  Verney  was  the  founder. 
But  when  she  couid  only  maintain  her  influence 
with  the  king  by  furnishing  him  other  ofcjects 
for  favor,  she  turned  her  attenlion  to  state 
affairs.  She  filled  the  most  important  offices 
with  her  favorites,  and  contributed  to  produce 
those  evils  which  afterward  pressed  so  heavily 
on  France.  It  is  said  to  have  been  principally 
owing  to  her  that  France  became  involved  in 
the  war  against  Frederick  II,  The  Empress 
Maria  Theresa  had  propitiated  her  favor  by 
writing  to  her  with  her  own  hand  a.  letter  in 
which  she  called  her  'dear  cousin."  The  bur- 
dens and  sufferings  which  this  war  brou^t 
upon  France  must  be  laid  at  her  door,  since  she 
removed  Berms,  who  was  in  favor  of  peace, 
and  supplied  his  place  by  Choiseul,  effected  the 
recall  of  Marshal  d'Estr^s  at  the  moment  of 
triumph,  and  promoted  incapable  generals  to 
the  command.  She  died  tittle  regretted  by  the 
king  (see  I..0U1S  XV).  and  hated  and  reviled 
by  the  nation.  To  her  credit  however,  is 
awarded  praise  for  her  patronage  of  literary 
men  and  artists.  Consult  Beanporist,  'Secret 
Memoirs  of  La  Marquise  de  Pompadour* 
(1885)  ;  Goncourt,  'Madame  de  Pompadour' 
(1887) ;  Pavlovski,  'La  Marquise  de  Pcmpa'- 
dour'  (1888) ;  Fleury,  'Louis  XV  intime' 
(1899) ;  De  Caraman.  'La  Familte  de  la  Mar- 
quise de   Pompadour'    (1900). 

POMPANO,  an  important  food  fish  (.TrO' 
ctiinohu  carolUus)  belonging  to  the  teleosto- 
mous  family  Caransida,  and  found  chiefly  in 
the  southern  United  States,  especially  in 
Florida.  These  fishes  are  related  to  the 
mackerels,  but  lack  the  median  finlets  which 
are  so  general  in  the  latter.  The  pompano 
reaches  a  length  of  about  18  inches  and  has  a 
V3nieY/b»t  elevated  and  compressed  body  with  a 
covering  of  very  small  scaks  and  a  sttonicfcr 
convex  ueep  forehead,    llie   anal   and    soil 
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dorsal  fins  are  both  long  and  of  nearly  equal 
length  aad  similar  foim,  being  very  hitth  in 
front  and  low  behind.  There  '3  a  spinous  dor- 
lal  hn  from  which  the  membrane  disappears 
with  age,  and  a  deeply  forked  caudal  without 
keels  or  bony  pbtes  on  its  peduncie.  The  jaws 
are  at  lirst  provided  with  numerous  small  teeth 
which  fall  out  with  age,  changes  in  other  parts 
also  taking  place.  The  color  is  a  beautiful 
polished  silvery  blue  with  golden  reflections  in 
parts  and  touches  of  orange  on  the  paired  fin&. 
On  the  Atlantic  Coast  the  pompano  ranges  from 
Brazil  to  Cape  Cod;  but  it  is  only  in  the  warm 
waters  of  the  south  Atlantic  and  eastern  Gulf 
coasts  that  it  is  plentiful.  Although  occurring 
on  the  Pacific  side  of  the  continent  it  is  there 
nowhere  common.  Except  at  the  extreme 
southern  end  of  Florida  the  Dompano  is  a 
migratoiy  fish,  coming  in  from  the  sea  and  en- 
tering the  shallow  bays  in  the  spring,  the 
migratory  wave  gradually  moving  up  the  coast 
and  reaching  the  waters  of  New  Jersey  and 
Massachusetts  only  when  the  summer  ia  well 
advanced.  In  the  fall  they  leave  at  a  corre* 
spondin^ly  early  date.  They  approach  the 
shores  in  targe  schools,  swimming  swiftly  at 
the  surface,  but  some  time  after  entering  the 
shallow  bays  break  up  into  small  parties  to 
tpawn  and  search  for  the  shellfish  whidi  arc 
their  chief  food.  The  largest  runs  come  in 
April  and  May,  and,  as  the  dense  schools  ap- 
proach very  dose  to  the  shelving  diores,  seines 
may  be  operated  with  great  enect,  and  large 
quantities  are  thus  taken  in  Florida  and  South 
Carolina.  Farther  north,  in  Chesapeake  Bay 
and  on  the  coasts  of  New  Jersey  and  Uassa- 
chusctis,  they  are  taken  in  pound  nets.  The 
pompano  is  ute  favorite  fish  of  the  wealthy  and 
commands  a  bigh  price  in  Northern  markets. 
The  name  pompano  is  also  applied  to  other 
SDeries  of  the  same  and.  related  genera,  but  the 
Irish  pompano  (Gerres)  and  California  pom- 
pano (Rhombus")  are  not  closely  allied.  Con- 
sult Goode,  'American  Fishes'  (New  Yoric 
18^) ;  Jordan  and  Everman,  'American  Food 
and  Game  Fishes'  (New  York  1902). 


12  miles  southeast  of  Naples,  lying  at  the  south- 
east base  of  Vesuvius,  and  important  as  being 
preserved  almost  intact  to  our  own  time  by  a 
shower  of  ashes  and  pumice  from  Vesuvius  24 
Aug.  79  A.D,,  which  also  covered  Herculaneum. 
The  ci^,  according  to  Strabo,  was  founded  by 
the  Oscans ;  it  must  have  come  under  Hellenic 
influence  by  the  6th  century  for  a  temple  un- 
earthed in  the  city  is  of  the  Doric  of  that  ces- 
tury.  Held  by  the  Samnites  from  «0  b.c  to 
the  end  of  the  Samnite  War  in  290,  Pompoi 
then  became  dependent  on  Rome;  and  two  cen- 
turies later  at  the  close  of  the  Soda)  War  the 
city  which  had  sided  with  the  Italian  allied 
forces  was  captured  by  Sulla,  and  was  forced  to 
cede  a  third  of  its  territory  for  a  Roman  niil»- 
lary  colony.  In  the  years  that  immediately 
followed  Pompeii  became  a  favorite  resort  of 
rich  and  fashionable  Rome,  being  near  the  sea 
and  having  the  glamor  of  Greek  ekgance.  An 
earthquake  in  63  A.a  nearly  destroyed  the  city, 
and  when  it  was  rd)uilt  and  resettled,  Roman 
architecture  somewhat  took  the  place  of  Greek 
and  the  work  of  buildini;  seems  to  have  been 
shabby  and   far  from  thorongh  in  many  in- 


stancea.  But  the  dty  had  regained  much  of 
its  old  popularity  when  it  was  destroyed  by  the 
eruption  of  Vesuvius  in  the  year  79.  Few  of 
the  inhabitants  escaped,  but  the  better  class  of 
buildinp  was  scarcely  injured  by  the  alternat- 
ing falls  of  ashes  and  rafiilli,  or  pumice.  These 
with  the  additional  covering  of  earth  now 
amount  to  about  20  feet.  The  eruption  is 
described  by  Pliny  the  Younger  in  letters  writ- 
ten to  Tacitus  telling  of  the  death  of  the  elder 
Pliny,  who  perislted  in  the  city.  The  site,  tor 
a  time  occupied  by  a  little  village,  was  deserted 
after  the  eruption  of  Vesuvius  in  472.  and  no 
attention  was  paid  to  this  great  storehoose  of 
antique  life  until  the  middle  of  the  18th  centnry. 
Indeed  the  precise  position  of  the  buried  dty 
was  problematic,  for  the  volcano  had  changed 
the  coast  line  so  that  it  is  now  some  distance 
from  Pompeii.  In  1748  valuable  finds  were 
made  by  ^  peasant  digging  a  well  In  I75S, 
Charles  III  having  become  uiterested  in  the 
woric,  the  amphitheatre  and  other  public  build- 
ings  were  discovered.  But  during  the  next  SO 
years  nothing  systematic  was  done :  there  was 
■till  search  for  rare  objects,  but  when  diete 
were  found  houses  and  streets  were  left  to 
decay  or  were  covered  up  again.  No  one  real- 
ized that  the  prime  value  of  the  city  ardueol- 
ogically  is  that  it  is  the  genuine  setting  of 
Roman  life,  a  very  different  thing  from 
rennants,  no  matter  how  curious,  in  a  museum. 
Under  Murat  (1806-15)  houses  and  streJta 
were  again  excavated;  and  since  the  estabhsk- 
mcnt  of  the  united  ItaUan  kingdom  woric  has 
been  carried  on  systematically  by  the  goverA-  l 
ment,  notably  under  themanagement  of  FiorellL 
who  devised  a  method  of  making  casts  of  the 
human  remains  by  pouring  plaster  into  the  ho)^  ' 
lows  occupied  by  the  bones  of  the  victimsl 
The  streets  are  now  nearly  half  exposed;  tha 
completion  of  the  work  mav  take  50  years  more. 
The  fear  has  occasionally  been  expressed  diat 
an  eruption  of  Vesuvius  might  undo  all  this 
work,  and,  if  lava  were  poured  down  on  the 
dty,  all  the  andent  monuments  be  destroyed. 

The  importance  of  the  dty,  as  has  been  !»■ 
marked  above,  is  that  the  very  pose  and  setting 
of  1st  century  Italy  is  here  preserved  in  a  won- 
derful degree,  even  loaves  of  bread  keeping 
thdr  shape  though  turned  to  charcoal  It  is, 
however,  important  to  notice  that  the  dty  is 
ndther  typical  of  Rome  because  of  its  being 
subjected  to  Greek  influence,  nor  of  Greece, 
because  hastily  rebuilt  after  die  earthquake  of 
63  A.D.  Hence  generalizations  as  to  Roman 
manners  and  customs  founded  merely  on  Pom- 
peian  remains  are  Ifable  to  error.  The  dty 
was  an  irregular  oval,  the  len^  being  east  and 
west,  surrounded  by  a  wall  with  a  drcuit  of  a 
little  more  than  a  mile  and  five-eighths  (2,925 
yards),  which  is  pierced  by  d^t  gates.  At 
each  there  were  sentry  boxes  m  which  the 
Roman  legionaries  were  found^  still  "on  duty* 
when  the  excavations  began.  The  most  import- 
ant gate  is  that  opening  toward  Herculaneum, 
on  the  west  end  of  the  ovoid  From  this  gate 
leads  a  road  paved  with  tombs,  the  Pompeian 
Via  Appia.  Parts  of  this  region,  the  Pafcut 
Augustus  Felix,  were  among  the  earliest  ex^ 
oavated;  in  1771-74  the  diggers  discovered  die 
villa  of  Diomedes,  which  got  its  name  from 
the  tomb  of  Harcas  Arrius  Diomedes  across 
the  street.  It  seems  to  antedate  the  empire. 
ThirQr-fovr  bodies   were  fo«n4  in  Als  one 


bouse,  20  of  them  in  the  wine  cellar.  Widtin 
the  walls  the  streets  are  straiRtit  but  narrow 
(14  to  24  feet  wide),  paved  with  lava  Nocks, 
and  with  high  iteroinft  stones  at  crosBingir*-  T^t 
Gtreets  are  dcep^  worn  with  ruts.  On  the 
walls  there  are  scribbled  inscriptions,  the  fainons 
graffiti,  which  are  full  of  the  jtossiD,  scandal 
and  politics  of  the  dty.  The  forum,  a  tittle 
GDBthwest  of    the  seoKraphiesI  centre  of  the 


fwcst,  the  temple  of  Jupiter  to  the  north  &nd 
that  of  Mercuiy  to  the  east.  The  last  temple 
'  was  flanked  by  the  curia  on  the  left  and  the 
bonse  of  Eumachia  on  the  right;  sonch  of  this 
house,  across  a  street  leading  to  the  Samo  gate. 
Was  a  school.  At  the  mtersection  of  this  street 
with  that  connecting  the  Vesuvian  and  Stablan 

Stes  were  situated  the  public  baths;-and  near 
t  latter  gate  were  a  second  fonun,  called  the 
'triangular,'  a  temple  of  Isis  north  of  It,  a 
Urge  and  a  small  theatre  to  the  east,  the 
extensive  Kladiators'  barracks  to  the  south- 
cut,  noted  for  the  fin«  annt,  shields,  hel- 
■ets,  etc,  discovered  here,  and  to  the  sonth 
■  temple  of  Heracles,  l^e  gladiators'  quarters 
indade  a  large  rectangular  enclosure,  which 
neanires  ia3  feet  long  V  148  feet  wide.  It  is 
iorrotmded  on  all  four  aides  hy  a  colonnade 
whose  coltuntiB  are  painted  red  at  the  lower 
part,  and  alternately  red  and  yellow  at  the 
tqiper.  The  wall  back  of  the  columns  is 
covered  with  stucco.  Other  baths  are  on  the 
Street  crossing  the  dty  from  the  Nolan  Kate. 
(The  unfinished  temple  of  Venus  Pompeiana  in 
I  tlw  Muthem  comer  of  the  d^,  near  the  old 
StA  gate  and  the  modem  hotel,  seems  to  have 
been  the  repository  of  many  valuables,  prrtiably 
1  left  by  the  inhabitants  who  escaped  from  the 
Idty  at  the  first  alarm.  Valuable  finds  of  the 
IsaHie  sort  are  to  he  locJced  for  in  villas  out' 
Iside  6ie  city;  in  1895  in  a  well  at  Boscoreale  a 
Uot  of  silver  utensils,  lamps,  lairrors  and  cande- 
labra was  discovered  The  type  of  art  in  these 
biases  of  silver  and  in  the  mural  paintings  Is 
Apparently  Alexandrian,  with  a  nrofosion  of 
Copids.  Amonr  die  better  known  private 
aweUingSi  apart  from  the  'Villa  of  Diomedes* 
already  named,  are  the  house  of  Pansa,  one 
of  the  largest  residences  of  the  rity,  a  pattern 
of  the  Romatx  house  which  has  often  been  re- 
produced, notably  at  Saratoga ;  the  house  of 
the  Tragic  Poet,  so  calkd  because  of  the  incor- 
rect inlerprttatioo  of  one  of  its  mtiral  paintings, 
a  small  but  tasteful  house  with  remarkable 
scenes  from  the  Homeric  poems;  the  unusually 
elefiant  bouse  of  Sallustius :  the  double  house 
known  as  Castor  and  PolLnx;  and  ttte  house  of 
the  Vettii.  excavated  in  1394,  the  home  of  a 
rich  fuller,  with  brilliant,  fresh  frescoes,  and 
the  interior  equipment  of  the  house  in  such 
good  condition  that  it  has  been  left  there  in- 
stead of  being  carried  to  the  Mnsenm  in  Napjes. 
The  discoveries  produced  by  the  excavation 
of  the  ruins  of  buried  PoAipdi  and  Hercu- 
Weum  were  of  vast  interest  from  the  view- 
point of  ardueolofly;  but  a  far  greater  effect 
produced  was  from  a  popular  standpoint, 
aamdy,  the  revolution  in  tne  modem  world  of 
art,  and  the  decorative  arts  espedally.  llie 
early  excavations  created  a  classic  influence  in 
the  architecture  and  decoration  in  France  dur- 
ing the  rrign  of  Louis  XV,  which,  with  the 
State  »4vanced  dtselosures,  entirely  dotrnnatcd 


the  style  Louis  XV,  to  become  excuse  for  the 
debased  copies  of  these  antiquities  in  the  em- 
pire sMe.  In  Enirland  the  disinterment  of 
these  Greco-Roman  ruins  and  relics  brought 
Into  being  the  Adam  Period  of  architecture  and 
decorative  art  (17«M>4). 
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surnamed  the  Great  (Magnus) :  b.  30  Sept.  106 
B.C.;  d.  28  Sept  48  b.  c  In  98-87  ii.c  he  served 
in  the  Sodal  War  with  Rrreat  distinction.  For 
Eome  years  subsequently  tbe  party  of  Marius 
was  in  the  ascendant  in  Italy,  and  Pompey,  who 
belonged  to  the  aristocratic  party,  kept  u 


hastened  into  Piceniun,  and  raised  an  army  of 
three  legions,  with  which  he  successively  de- 
feated three  generals  of  the  opposite  party,  who 
attempted  to  prevent  his  junction  with  Sulla. 
That  junction'  was  accotnplished  in  83,  and 
Sutla  received  the  yoimg  soldier  with  the  great- 
est marks  of  esteem.  When  the  war  in  Italy 
ended,  Pompey  was  sent  to  Sicily  amiinst  the 
Marian  general.  He  won  a  complete  and 
speedy  victory,  and  on  his  return  was  received 
by  the  people  with  great  enthusiasm,  and 
greeted  with  the  surname  of  Magnus.  He  was 
also  granted  a  triumiA,  a  noteworthy  distinc- 
tion lor  one  who  bad  as  yet  held  no  public 
office.  Subsequently^  he  induced  the  Senate  to 
send  him  to  the  aid  of  Metelhis  Pius,  bard 
pMssed  by  Sertorins  in  Spain.  Pompey  re- 
mained in  Spain  (76-71),  but  neither  he  nor 
Metellus  could  gain  any  advantage  over  Serto- 
rius.  But  when  the  latter  was  treacherously 
murdered  by  Petnema,  his  own  officer,  the  war 
was  speedily  brought  to  a  close.  On  his  retttm 
he  defeated  the  fragments  of  the  army  of 
Spartacos,  and  claimed  the  glory  of  having  fin- 
ished the  Servile  War.  He  now  became  a  can- 
(fidate  for  the  consulship,  and  although  he  was 
not  of  the  legal  aRe,  and  had  not  held  any  of  the 
lower  offices  of  the  state,  he  was  elected  consul 
with  Crassus  xt  the  end  of  71.  The  aristocracy 
bc^n  to  look  upon  Pompey  with  jealousy,  and 
ceased  to   regard  him    as   belonging  to  dielr 
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parly,  as  he  and  his  colleague  openly  courted 
the  people  —  Crassus,  by  profuse  lai^esses,  and 
Pompev  by  the  restoration  of  the  tnbuneship 
and  other  popular  institutions.  In  67  he  was 
invested  with  extraotdinary  powers  by  tea  and 
laud  for  three  years,  for  the  purpose  of  putting 
an  end  to  the  outrages  of  the  pirates  in  the 
Uediterraacan,  in  which  he  was  successful. 
Ueanwhile  the  war  against  Mithridates  had 
been  carried  on  with  varying  fortune,  and  the 
Somans  were  discontented  with  the  slow  prog- 
ress of  LucuUus.  The  tribune,  Caius  Uanilus, 
proposed  that  Pompey  should  have  absolute 
power  over  the  army  and  lleet  in  the  East, 
and  proconsular  authority  over  all  Asia  as  far 
as  Armenia,  a  proposal  supported  by  Geero  in 
the  famous  oration  'Pro  Lege  Manilla.'  It 
was  opposed  by  the  whole  influence  of  the  aris- 
tocracy, but  carried  triunnihantly.  In  65-62  he 
conquered  Mithridates;  Tig ranes,  king  of  Ar- 
menia; and  Antiochus,  king  of  Syria.^  At  the 
same  time  he  subdued  the  Jewish  nation,  tak- 
ing Jerusalem  by  storm  after  a  three  months' 
^ege.  He  returned  to  Italy  in  62,  and  dis- 
tended his  army,  but  did  not  enter  Rome  till 
the  following  year,  when  he  had  the  honor  o( 
a  third  triumph.  Front  this  date,  when  he  was 
45,  his  star  began  to  wane.  The  aristocracy 
still  distrusted  Tiim,  yet  he  was  unwilling  to 
throw  in  his  lot  entirely  with  the  popular  party, 
irtiich  had  been  steadily  rising  in  power  during 
his  abtenc^  and  over  which  Oesar  now  pos- 
sessed nnhtniied  control.  The  Senate  refused 
to  sanction  his  measures  in  Asia,  and  to  make 
an  assignment  of  lands  which  he  had  promised 
to  his  veterans.  Pompev,  therefore,  resolved  to 
ally  himself  closely  wiin  Cxsar,  wno  promised 
to  obtain  the  ratification  of  his  acts  provided 
Pompey  would  assist  him  in  the  attainment  of 
his  ends.  Througii  the  mediation  of  Cesar 
Pompey  became  reconciled  to  Crassus,  who,  in 
consequence  of  his  enormous  wealth,  had  a  wide 
influence  in  Rome.  Thus  was  brongiil  aboot 
the  coalition  of  these  three  powerful  men, 
which  is  known  in  Roman  history  as  the  first 
triumvirate.  In  order  to  tighten  the  bonds  of 
alliance  CesarhestowedupanPompcryhis  daufiji- 
ler  Julia  in  marriage.  It  was  soon  apparent 
that  this  alliance  .would  not  last  long,  as  Pom- 
pey  could  brook  no  rival  The  death  of  Tulla 
bi  54  severed  one  of  the  ties  which  bound  the 
two  men,  soon  to  become  op«i  rival).  In  con- 
sequence of  die  serious  tumults  which  broke 
out  in  Rome  on  the  death  of  Clodiut  in  the  be- 
ginning of  52,  the  Senate  called  in  the  assistance 
of  Pompey,  who  was  appointed  sole  consul  for 
that  year,  and  who  5uc[:eeded  in  restoring  order 
in  the  city.  The  roost  important  state  offices 
were  now  filled  with  Ciesar's  enemies,  and  Pom- 


pey persuaded  the  Senate  to  pass  a  decree  by 
which  Cssar  was  to  give  up  the  provinces  of 
which  he  was  governor,  and  the  command  of 
his  amy.  This  he  refused  to  do  unless  Pom- 
pey would  throw  un  his  offices,  which  was  a  step 
the  latter  would  not  take.  Csesar  was  pro- 
claimed an  enemy  to  the  slate,  and  his  rival  was 
appointed  general  of  the  army  of  the  republic 
<^s3r  crossed  the  Rubicon  In  49,  and  in  60 
days  was  master  of  Italy  without  striking  a 
blow.  Pompey  fled  to  Greece,  where  he  col- 
lected a  numerous  army,  and  was  followed  by 
Cssar  in  January  48.  At  first  the  campaign 
was  in  Pompeys -favor;  Cxsar  was  repulsed 
before  Dyrrhachium  with  considerable  Ion,  antf 


was  compelled  to  retreat  toward  Thessaly.  In 
this  country,  on  the  plains  of  Pharsalia,  oc~ 
curred  the  detusive  battle  triiich  made  Oesar 
master  of  the  Roman  worid.  His  rival  fled  to 
Egypt,  where  he  was  murdered  in  the  presence 
oftne  king  and  his  army  by  the  tribime  Sep- 
timius,  at  the  instigation  of  Achillas  and  He- 
rodotus, who  feared  the  anger  of  Cxsar,  His 
head  was  struck  off,  and  was  shown  to  Cksar, 
who,  however,  ordered  the  murderer  to  be  nut 
to  death.  Consult  his  life  in  Druman's  <Ge- 
schichte  Roms,'  iv,  324-556;  Ucrivale,  <The 
Roman  Triumvirates>  (1887). 

POMPEY  THE  YOUNGER  (Sextos 
PoMPEius),  Roman  warrior,  2d  son  of  Pompey 
the  Great:' b.  75  b,c;  d,  35  b.c.  He  accom- 
panied his  father  in  his  flight  into  Egypt  awj 
after  his  death  went  to  Spain,  where  he  organ- 
ised a  force  of  fugitives  and  malcontents  and 
demanded  from  the  Roman  Senate  restitution  of 
his  father's  property.  The  Senate  granted  him 
a  large  sum  of  mon^  and  made  him  coo>- 
mander  of  the  seas.  He  marched  to  Bxtica, 
where  he  crushed  all  opposition  and  assumed 
the  powers  of  a  sovereign.  Upon  the  formation 
of  a  second  triamvirate  in  43  b.c  he  was  pro- 
scribed and  thereupon  turned  pirate,  w^ng 
continued  war  upon  Rome  by  cutting  off  her 
suj^lies.  He  made  Corsica,  Sardinia  and  Sicily, 
which  islands  he  had  captured,  the  seat  of  his 
power,  and  ffom  them  s^it  forth  his  marauders. 
When  Rome  reached  the  point  of  starvation  the 
populace  compelled  Antonius  and  Octavianus 
to  sue  for  peace  and  a  treaty  most  advantageous 
to  Sextus  was  signed,  in  which  he  was  con- 
firmed in  his  occupation  of  Sicily,  Corsica,  Sar- 
dinia and  Achaia,  and  promised  the  consulship. 
The  war  was,  however,  speedily  resumec^  and 
Sextus  twice  defeated  die  fleets  of  Octavianus, 
but  his  indedsion  permitted  the  Romans  to  re- 
build their  fleets  and  in  36  b.c  he  was  signally 
defeated.  He  fled  to  Armenia,  but  being  over- 
taken by  his  enemies  and  deserted  by  his  troops, 
he  surrendered,  and  was  put  to  death  at  Mile- 
tus by  the  Roman  legate,  M.  Titius,  who  wished 
to  remove  a  man  who  might  easily  be  the  cause 
of  a  rupture  between  the  triumvirs.  He  had 
assumed  flie  name  of  Pius,  because  he  endeav' 
ored  to  avenge  the  death  of  his  father  and  his 
brother,  and  this  surname  appears  on  many  of 
his  coins. 

POHPBY^  PILLAR,  the  name  of  a  cele- 
brated column,  standing  on  an  eminence  about 
1,800  feet  to  the  south  of  the  walls  of  Alexan- 
dria in  E^pt  It  consists  of  a  capital,  shaft, 
base  and  pedestal,  which  last  rests  on  substruc- 
tions of  smaller  blocks  once  bclonginK  to  older 
monuments.  One  of  these  blocks  bears  the 
name  of  a  monarch  of  the  13th  Egypdan  dy- 
nasty, and  another  that  of  Psammetichus  I. 
The  total  height  of  the  column  is  98  feet  9 
inches ;  the  shaft,  a  monolith  of  red  granite,  is 


.  applied  to  it  by  ancient  travelers  for 
assignable  reason.  An  inscription  on  the  base 
shows  that  it  was  erected  by  Publius,  the  pre- 
fect of  Egypt,  in  honor  of  Diocletian,  probably 
to  commemorate  his  capture  of  Alexandria,  and 
the  suppression  of  the  rebellion  of  Achilleus. 
On  the  summit  there  is  a  circular  depression  of 
considerable  size,  mtended  to  admit  the  base  of 
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POHPBVB  THBATRS,  a  dieatre  of  an- 
cient Rome,  erected  by  the  great  Pompey  and 
completed  in  52  ac  It  was  the  first  stone  the- 
atre of  ancient  Rome;  had  a  marble  interior  and 
is  variously  stated  to  have  seated  10,000,  17,000 
or  40,000  people.  After  surviving  many  confla- 
gratians  it  finally  collapsed  in  the  6th  century. 
Some  of  the  ruins  are  still  discernible  about  the 
P&luzo  Pio.  Consult  Piatner,  S.  B.,  'The 
Topi^raphy  and  Monuments  of  Ancient  Roroc> 
(2d  ed.,  1911). 

POMPONATIUS,  Petni*,  p6ni-p5-nS'shi- 
iis  pe-trus  (Latinized  name  of  PlETSO  PoMPO- 
NAZZI),  Italian  philosopher:  b.  Uantua,  1462; 
d.  Bologna,  1525.  He  was  one  of  the  leading 
Greek  revivalists  of  the  Renaissance  and  taught 
peripatetic  philosophy  in  Padua  and  Bologna, 
endeavoring  to  punfy  the  current  Ari stoic 
lianisra  from  the  ecclesiastical  admixture  of 
acholasticism.  In  his  essay  'De  Immortalitate 
Aninue'  he  taught  that  the  application  of  Aris- 
totle's method  would  necessarily  result  in  a 
proof  of  the  soul's  mortali^  and  confirmed  the 
Greek  criterion  of  "virtue  lor  its  own  sake"  as 
an  ethical  standard,  in  ^Pnemium  ess^itiale 
virtutis  est  insamet  virtus  qu=  bominem  feli- 
cem  facit.*  His  treatise  'De  Incantationibus' 
was  directed  against  the  superstitions  of  his 
time.  His  works  were  published  in  Venice 
(1525)  and  in  Basel  (1567). 


Botiia.  He  was  flie  first  author  to  give  form 
and  finish  to  the  Atellame  Fabula^  the  popular 
plays  which  before  his  time  were  largely  im- 
provisations. He  introduced  a  written  text  in 
the  technical  form  of  the  Greek  ptaywti^ts. 
The  parts  of  his  work  which  have  come  down 
to  us  show  a  skilful  use  of  the  rustic  dialects 
and  rot  a  little  obscenity.  The  fragments  are 
contained  in  O.  Ribbeck's'  'Scenicae  romanorum 
poesis  fragraenta'  (Leipzig  1897-98).  Consult 
Duff,  J.  W..  <A  Literary  History  of  Rone' 
(Undon  1509). 

FOMROY,  Rebecca  RongnoL  American 
nurse :  b.  Boston,  Mass.,  1817 ;  £  1884.  She  was 
the  daughter  of  Samuel  Holliday  and  in  1836 
married  Daniel  F.  Pomroy.  Her  experience  as 
nurse  was  gained  within  her  own  family  circle, 
and  at  the  beginning  of  the  Civil  War  she 
offered  her  services  to  the  government  Dur- 
ing the  war  she  was  stationed  successively  at 
Georgetown  Hospital,  West  Hosjutal,  Baltimore 
and  Columbian  University  Hospital,  Washing- 
ton, D.  C.  On  two  occasions  Mrs.  Pomroy  at- 
tended the  family  of  Abraham  Lincoln.  About 
the  end  of  the  war  she  had  an  attack  of  typhoid 
fever  which  left  her  an  invalid  for  many  years. 
Upon  regaining  her  strength  she  was  engaged 
as  matron  in  a  girls'  reform  home  at  Newton 
Centre,  Mass.,  and  subsetiuenily  in  the  Newton 
Orphan  Home,  since  named  the  Rebecca  Pom- 
roy Home. 

POHAPfi,  po'iA-iA,  one  of  the  Caroline 
Islands  (q.v.)  m  Micronesia,  in  form  nearly 
drcutar,  with  a  diameter  of  16  miles  and  an 
area  of  140  square  miles  and  ringed  by  a  coral 
reef  three  miles  distant.  The  interior  is  moun- 
tainous, the  coast  fertile.  Mangroves  flourish 
and  durian  and  vegetable-ivory  nut  are  exported. 
Remarkable  ruins  consisting  of  great  blocks  of 
basalt  have  been  found.    iTie  island  belongs  to 


Ac  group  of  Eastern  Carolines,  of  which  the 
town  of  Ponap£  is  the  seat  of  govemmeuL 
Pop.  (est.)  2,000.  Consult  Pereim,  <La  isla  de 
Ponap£>  (1^). 

PONCA  (pfln'ks)  CITY,  Ofcla.,  city  in  Kay 
County,  on  the  Arkansas  River,  the  Atchison, 
TopelQ  and  Santa  Fi  and  the  Hutchinson  and 
Southern  railroads,  63  miles  north  of  Guthrie. 
It  contains  flour  mills,  oil  refineries,  grain  ele- 
vators, glass  works  and  a  tent-toaking  factory 
and  has  extensive  wheat-growing  interests. 
There  is  a  public  library  and  a  considerable 
trade  is  carried  on  wiw  die  Indians.  Pop. 
2^1. 

PONCA  INDIANS,  one  of  the  five  tribes 
of  the  so-called  Dhegilia  group  of  the  Siouan 
family,  forming  with  the  Omaha,  Osa^  and 
Kiansa,  the  upper  Dhegilia  or  Omaha  division. 
The  Ponca  and  Omaha  Indians  have  the  same 
language,  differing  only  in  some  dialectic  forms 
and  approximating  the  Quapaw  rather  than  the 
Kansa  and  Osage  languages.  They  are  a  partly 
civilized  and  peaceable  race.  They  became  s«)a- 
rated  into  two  bands ;  one,  numbering  about  oCO, 
remained  in  the  former  Indian  Terniory,  while 
the  other,  numbering  about  225,  retained  their 
reservation  in  Nebraska.  In  1906  the  bands 
numbered  respectively  570  and  263,  toul  833. 

PONCE,  pon'sft,  Porto  Rico,  city,  cai»ul 
of  the  department  of  Ponce,  three  miles  from 
the  couL  It  is  the  second  largest  d^  of  Porto 
Rico  and  the  first  in  commercial  importance. 
Coffee  is  the  most  important  Kqrart  Other  ex- 
ports are  sugar,  rum,  molasses  and  tobacco. 
The  main  part  of  the  town  is  connected  with 
the  port,  Playa,  by  a  good  road  and  electric 
railway.  The  harbor  is  large  and  accommodates 
vessels  drawing  25  feet;  the  custom-house  is 
located  at  Playa.  Ponce  is  ooiuiected  with 
Yanco,  20  miles  distant,  by  railroad  and  with 
San  Juan  and  Aredbo  by  highways.  The 
greater  {art  of  the  inhabitants  are  engaged  in 
cognmerdal  and  mercantile  pursuits:  but  there 
are  a  few  mechanical  industries,  shoemaking, 
etc,,  and  the  mechanics  of  Ponce  excel  in  the 
<inality  of  their  workmamfaip.  The  dty  is  con- 
sidered the  most  progressive  on  the  island ;  it  is 
welt  built  and  modern  in  appearance,  with  wide 
streets,  several  plazas  or  open  squares,  the 
largest  of  which  is  the  Plaza  Prindpal  and  a 
mmiber  of  handsome  residences.  It  has  also 
the  best  market-house  and  best  market  on  the 
island.  The  water  suM>'y  "s  excellent;  there  are 
electric  U^ts  and  electric  railways;  the  duef 
buildings  include  the  church  of  Our  Lady  of 
Guadalupe  (Roman  Catholic),  a  Protestant 
church,  the  munidpal  hall  and  two  theatres. 
There  are  also  several  asyhims  and  hospitals. 
The  dty  has  a  nublic  library  and  a  sorid  public 
school  system  has  been  established  since  the 
American  occupation.  Jn  1918  the  dty  had  two 
earthquake  visitations;  in  the  second  (15 
October)  Red  Cross  workers  estimated  that  600 
families  were  rendered  homeless. 

PONCE    DK    LE(3N,   pfin'tha   dS   IS-Sn'. 


23  Aug.  1591.  He  entered  the  Augustian  order 
at  1(^  was  educated  at  the  University  of  Sala- 
manca, where  he  later  became  professor  of 
theology  and  of  Thomistic  .philosophy.  As  a 
Hnguist  and  a  theologian  'he  became   iamaiu. 
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but  in  1572  iras  brought  before  the  InquisiHoii 
on  a  charge  of  Lutiiera,Dism  and  of  having 
translated  into  Spanish  without  authorization 
the  'Sons  of  Soknnon.'  He  was  held  in  prison 
until  1576,  when  he  was  reinstated  in  his  ofifices 
in  the  university  and  subsequently  became  vicar- 
nneral  and  finally  provincial  of  hb  order.  His 
lyrical  poetry  is  chiefly  of  a  religious  character 
and  though  small  in  quantity  is  of  great  merit. 
He  translated  the  'Eclogues'  and  two  of  the 
'Georgics'  of  Virgil,  about  30  odes  of  Horace, 
40  of  the  Psalms,  besides  selections  from 
modem  Greek  and  Italian  poets.  His  most 
popular  prose  work  was  'Perfecta  casada^ 
('The  Perfect  W.ife,>  (1583).  a  treatise  in  the 
lOrm  of  a  commentary  on  portions  of  the  book 
of  Proverbs,  a  treatise  on  wifely  duties.  An- 
other notable  prose  work  was  a  treatise  on  the 
'Names  of  Christ>  15&3),  The  best  edition 
of  his  works  is  that  of  Uerino  (6  vols.,  1804-16). 
Consult  J.  Gonzales  de  Tejada,  'Vida  de  Fray 
Luis  deUi>B>  (1863);  Ford,  J.  D.  M.,  <Lui» 
de  l.e6n,  the  Spanish  Poet,  Humanist  and  Mys- 
tic' (in  the  'Publications  of  the  modem  Lan- 
e  AsKiciatioa  of  America,^  VoL  XIV,  No. 
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2). 

PONCB  DB  LEbN,  Joui,  Spanish  discov- 
erer: b.  Leon,  about  1460;  d.  Cuba.  1521.  He 
fought  in  the  conquest  of  Granada  and  in 
1493  shipped  with  Columbus  on  the  admiral's 
second  voyage.  Subsequently  he  held  under 
Ovando  the  post  of  governor  of  the  eastern 
portion  of  Espanola,  in  1508  undertook  the  con- 
quest of  Porto  Rico  and  in  ISIO  was  made  gov- 
ernor of  the  island.  He  had  already  played  a 
brave  part  in  the  struggles  attending  Spanish 
colonization  in  the  New  World,  when  in  1512 
he  obtained  from  King  Ferdinand  pennis^on  to 
conquer  Bimini.  The  Indians  seem  to  have 
spoken  of  a  land  called  Bimini,  north  of  Es- 
pafiola  and  in  the  1511  edition  of  the  'E>ecades> 
of  Peter  Martyr  is  a  map  on  which  appears  a 
large  island  named  Beimeni.    To  this  Bimini 


such  a  fountain  being  a  part  of  the  folklore 
of  his  day.  A  spurious  letter  purporting  to  be 
from  John  Prester  Cq,v.),  circulated  throuf^ 
Europe  in  the  12th  century,  tells  of  such  a 
fountain.  Sir  John  MandcviUe  calmy  appropri- 
ated the  story,  described  the  fount  as  at  a  place 
called  Polombe  and  said  that  he  Mrank  thereof 
thrice,*  and  'feel  me  the  better  and  the  halcr." 
Stories  of  an  island  northward  of  E^pailola, 
where  a  fountain  of  youth  was,  must  have  been 
afloat  in  Spain;  for  the  same  1511  edition  of 
the  'Decades'  refers  to  them.  In  the  patent 
granted  in  1512  to  De  Leon,  condition  was  made 
uiat  the  island  had  not  been  already  discovered. 
In  March  1513  the  veteran  set  sail  with  three 
caravels  from  San  German  in  Porto  Rico.  On 
the  27th  he  came  in  si^t  of  the  mainland  on 
which  he  landed,  2  April,  taking  possession  in 
die  tiame  of  the  king  and  calung  the  rcKion 
Florid^  since  27  March  had  been  Eaater  Snn- 
6*y,  styled  by  the  Spaniards  Pascua  Florida 
(■flowery  Easter»).  The  spot  at  which  he 
landed  was  a  little  northward  of  the  present  site 
af  Saint  Augustine.  He  then  coasted  about 
the  peninsula  to  the  west  »de,  reaching  lat.  27° 
30*.  The  bay  at  which  he  arrived  was  long 
known  as  Juan  Ponce.  He  reached  Porio  Rico 
on  the  return  voyage  21  September.  He  had  to 
subdue  the  Canbs,  a  long  undertakiog;  and 


not  until  1521  did  he  attempt  a  new  eitpedilian. 
Then  with  a  new  patent  for  conquest  and  settle- 
ment, he  set  out  with  eQuipment  for  startir^  a 
colony.  The  hostility  ot  the  Indians,  however, 
rendered  the  success  of  the  enterprise  doubtfuL 
Ponce  De  Le6n  was  severely  woiuided  by  an 
arrow  and  returned  with  the  whole  expedition 
to  Cuba,  where  he  died  of  his  wound  He  had 
not  discovered  that  Florida  was  not  an  island, 
but  he  opened  the  path  to  this  knowledge. 

PONCBUT,  pons'U,  Albert.  Belgium 
clergyman:  b.  Li^ge,  30  Au^.  1861;  d  Moni- 
pellier,  France,  19  Jan.  1912.  He  was  educated 
at  Liige,  Tronchiennes  and  Louvain;  entered 
the  Society  of  Jesus  in  1878  and  was  professor 
of  grammar  at  Saint  Michael's  College,  Bnissels, 
in  1884-85.  In  1886-88  he  was  assistant  editor 
of  'Acta  Sanctorum'  and  was  ordained  to  the 
priesthood  in  1S91.  From  1892  to  1912  he  was 
diarged  with  the  practical  direction  of  'Analecta 
BolUndiana'  at  Brussels.  He  compiled  one 
volume  of  'Acta  sanctorum  Belgii'  ^1911).  His 
works  indtide  'Anecdota  ex  codiahus  faagio- 
graphicis  Johannes  Gielemans>  (1895);  'Cata- 
kigus  Codicum  Hi^ographicorum  Lalinorum 
Bibliothecarum.  Romanorum  prxier  quam  Vati* 
cansB>  (1909);  'CataloguB  Codicum  Hagio- 
graphicorum  Latinomra  Bibliothecjc  Vaticame^ 
(1910)  ;  'Bibliotheca  Hagiographk:a  Latina  anti- 
dwe  et  medije  setatis'  (1911).  He  edited 
'Annates  de  I'Abbage  de  Saint  Ghislain  par 
Dom  Pierre  Bandry  et  Dom  Augustin  E>urot' 
(Vols.  X,  XI,  Xn,  1897),  etc,  and  contributor 
to  'The  Catholic  Encycloijedia,*  *Analecta 
BolUndiana,'  'Precis  historiques,*  'Archivio 
della  R.  Society  Romana  di  Storia  P atria,' 
Deutsche  Literaturseilitng,  etc. 

PONCBLBT,  Jejin  Victor,  French  military 
engineer;  b.  Metz,  1  July  1788;  d  Paris.  23 
Dec  1867.  Between  the  years  1807  and  1610 
he  attended  the  Eoole  Polytechmqne,  irhere  he 
was  a  pupil  of  Monge.  In  1£I2  he  received  the 
ccMnmisaion  of  lieutenarrt  in  the  engineers,  but 
on  Napoleon's  retreat  from  Moscow  tras  taken 
prisoner  and  transported  to  Saratov,  on  tfae 
Volga.  On  returning  to  Meta  in  1814  he  worked 
out  the  geometrical  problems  be  had  b^un  to 
consider  during  his  captivity,  but  these  met  with 
little  recognition  from  the  Frendi  Academj. 
In  1829  he  published  his  <Trait{  des  Proprietfs 
Projectives  des  Figures.'  He  henceforth  gave 
himself  closely  to  the  studv  of  amtlied  median- 
ies;  invented  the  water  wheel  which  bears  his 
name  and  published  numeroua  works  on  me- 
chanics. In  1835  be  was  appointed  member  of 
the  National  Defenses  Commission  and  pro* 
lessor  -of  ajmlied  mechanics  in  the  University 
of  Paris.  He  was  promoted  general  in  1848 
and  went  to  the  Exhibition  of  1851  at  London 
as  president  to  the  Commission  of  Mechanics. 
In  1857  he  published  his  important  account  of 
the  progress  of  mechanical  sdence,  'Collection 
des  Travaux  de  la  Cammiss'  n  Fran^sc.'  The 
work  which  he  had  begun  in  captivity  in  Sara- 
tov—  'Application  d'Anaiyse  et  de  (geometric' 
—he  published  in  1862.  He  was  really  the 
founder  of  modem  geometry  and  had  gained 
great  influence  among  German  mathemaddans 
at  a  lime  that  his  countrymen  had  accorded  him 
only  scant  recognition.  Among  his  other  works 
are  'Les  Roues  Hydrauliques  Verlicales' 
(1826);  'Experiences  Hydrauliques'  (1832); 
'Traitc  de  Mecaniqoe  Appliqu^  aux  Machines'  i 
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(1845);  'Applications  d'analy.  se  et  de  giomi- 
rrie>  (2  vols.,  1862-64).  etc  Consult  Didion 
^Notice  sur  la  Vie  «  les  Ouvrages  du  Giniral 
Poncelet*  (1869). 

PONCHO,  a  kind  of  cloak  worn  by  the 
Indian  and  Spanish  inhabitants  of  South  Amer- 
ica. It  resembles  a  narrow  blanket  with  a  slit 
in  the  middle,  through  which  the  head  passes,  so 
diat  it  hangs  down  loosely  before  and  behind, 
leaving-  the  arms  free. 

POND,  Frederick  Ettgene  ("Will  Wild- 
WOod"),  American  author  and  journalist;  b, 
Packwaukee,  Wis,,  8  April  1856.  He  was  edu- 
cated at  Montelio,  Wis.,  and  early  turned  to 
eurnalism,  in  which  he  made  sporting  matters 
s  specialty  and  was  one  of  the  first  to  urge 
the  esCabiishtnent  of  a  National  Sportsman's 
Association.  In  1881-86  he  was  field  editor  of 
Turf,  Field  and  Farm,  edited  Wildwood'i 
Maaotine  in  1888-89,  and  when  it  was  merged 
irilh  Turf,  Field  and  Farm,  he  became  cor- 
responding editor.  S'xce  1897  he  has  edited  die 
Sportsman's  Review.  From  1893-9S  he  was 
secretary  of  the  National  Game  Protective 
Association.  He  has  published  'Handbook  for 
Young  Sportsmen'  (1876) ;  'Gun  Trial  and 
Field  Records  of  America'  (1885);  *A  Strike' 
(1897)  ;  edited  Frank  Forrester's  works  (1879)  ; 
'Sportsman's  Directory'  (1892-93) :  Hallock'a 
•AJi  Angler's  Reminiscences'  (1913)  and  has 
cofttritmted  to  the  'Cyclopedia  of  Americaa 
Biography.' 

POND,  James  Barton,  American  lecture 
manager:  b,  Cuba,  Allegany  County,  N.  Y.,  11 
Tune  1838;  d  Jersey  Gty,  N.  J..  21  June  1903. 
His  parents  settled  in  Wisconsin  In  1847  and 
there  he  learned  the  printer's  trade.  He  edited 
the  Weekly  Journal  ol  Uarkesan,  Wis.,  1860- 
61,  and  becoming  2d  lieutenant  In  the  3d 
Cavalry  Volunteers  of  thai  State,  rose  to  the 
rank  of  ma^or  and  was  among  17  survivors 
of  the  gnernlla  Quantrell's  massacre  of  a  buid 
of  118  Boldiera  at  Baxter  Springs,  Kan.,  in 
October  1863.  Between  1865  and  1S74  he  en- 
gaged in  business  and  it  was  as  die  manager  of 
&e  lecture  tour  of  Mrs.  Ann  Eliia  Young, 
the  I9th  wife  of  Brigham  Young,  when  she 
renounced  Mormonisnt,  that  he  chanced  to  take 
up  the  business  of  manager  and  for  the  rest 
of  bts  life  be  continued  to  'taanage"  platform 
speakers.  He  went  to  New  York  m  1879. 
Among  famous  men  whom  he  'managed*  are 
Wendell  Phillips,  William  Uoyd  Garrison, 
Robert  G.  ingersoll,  Henry  Ward  Beecher,  Bill 
Ny&  Max  CXRcll  and  (he  Dean  of  Ely,  Charles 
Wiluam  StnUis.  He  published  'E^entricities 
of  Genius'  (190(}) ;  'A  Siumner  in  England 
Ttjth  Henry  Ward  Beecher.' 


He  was  educated  at  Cambridge,  traveled  exten- 
sively  and  on  his  return  to  England  in  1798  set- 
tled at  Westbnry,  near  Bristol,  where  he  en- 
gaged in  astronomical  observations.  He  erected 
there  an  altazimuth  instrument,  two  and  a  half 
feet  in  diameter  and  by  a  series  of  observations 
proved  that  the  quadrant  then  in  use  at  Green- 
wich had  changed  its  form  through  age,  render- 
ing the  re-equipment  of  the  Royal  Observatory 
3  necessity.     He  removed   to_  London   in   1807, 


means  of  the  si;c-fQOt  mural  circle  mounted  by 


the  Royal  Society  in  1812  Pond  compiled  a  cata- 
logue of  the  north  polar  distances  of  84  stars, 
which  he  presented  to  the  society  in  1813.  In 
1821  he  substituted  the  mercary-horiion  for  the 
plumb-Une  and  spirit  level  and  in  1825  origi- 
nated the  s^lem  of  making  observations  alter- 
nately by  direct  and  reflected  vision,  for  further 
experiments  in  whidi  direction  he  was  subse- 
quently transferred  to  Queen's  College,  Belfast 
■Though  his  mathematical  knowledge  was  slight 
and  his  work  wholly  technical,  he  neverdieless 
performed  valuable  services  to  science  and  suc- 
ceeded in  introdncing  modem  methods  and  in- 
struments at  the  national  observatory.  He  first 
used  two  instrmnents  for  direct  and  reflected 
observations  of  the  same  star;  invented  the 
method  of  observing  in  groups;  and  was  the 
first  astronomer  who  advocated  the  practice  of 
depending  tmon  masses  of  observations  for  all 
fundamental  data.  He  was  pensioned  and  re- 
tired in  1835.  He  published  a  catalogue  of  1,113 
stars  (1833),  a  woric  of  great  value  and  accuracy. 
His  other  pubticatians  include  the  volmnes  of 
'Greenwich  Observations,'  durine  his  astron- 
omership;  various  'Papers'  in  the  'Transac- 
tions' of  the  Royal  and  Royal  Astronomical 
Societies;  and  a  translation  of  the  'Systfaue  die 
iConde'  of  Laplace. 

POND  LAW,  The,  In  American  politics  and 
legislation  an  act  passed  by  the  Ohio  legislature 
in  1882,  for  the  regulation  of  the  liquor  traffic. 
For  eight  years  the  liquor  question  had  agi- 
tated Ohio  politics  and  the  Republicans  finally 
adopled  the  Pond  Law  for  the  taxation  of 
liquor  selling.  The  law  was  afterward  declared 
unconstitutional  try  the  Supreme  Court  of  the 
State. 

POND-SKATERS,  long,  narrow  bugs  of 
the  hemipterous  family  Hydrometrida  which 
glide  swiftly  over  the  surface  of  ponds  and 
quiet  pools  in  search  of  prey.  The  front  pair 
of  legs,  comparatively  short,  serve  to  seize  prey 
or  to  cling  to  a  support ;  while  the  strong  middle 
and  hind  legs  carry  the  insect  rapidlv  over  the 
surface,  the  film  bendinc;  but  not  brealcing  under 
the  feet  The  whole  body  is  covered  with  a 
velvety  fur;  and  when  the  insect  dives  it  carries 
down  a  jacket  of  air,  upon  which  it  sustains 
breaching  for  a  considerable  lime.  Consult 
Howard,  'The  Insect  Book'  (New  York  1902). 
See  Fbesh-watek  Insects. 

POND  SHBLT,  a  small  surf  smdt,  nu- 
merous along  the  shores  of  Bering  Sea  and  re- 
garded as  excellent  food. 

POND  SNAIL,  a  small  fresh-water  pul- 
monale ntollusk  of  the  family  Limnteidte.  In 
this  family  the  shell  is  large  and  thin,  the  lip 
sharp,  the  muzzle  short  and  broad  and  the  ms 
are  placed  at  the  base  of  the  tentacles.  The 
genera  Limnaa,  Physa,  Ancylus  and  Planorhis 
are  prominent.  The  first-named  genus  contains 
the  gracefully  siriral  water-snails  wifli  triangular 
tentacles,  numerous  in  all  parts  of  the  world 
and  mostly  less  than  an  inch  long;  a  widespread 
and  familiar  species  {Limnaa  stagnalis)  is  often 
twice  that  length  and  the  aperture  widely  flar- 
ing. This  form  is  found  in  streams  and  pools 
and  crawls  upon  the  leaves  and  stems  of  aquatic 
plants.  The  equally  common  genus  Pkm- 
orbis  possesses  a  flattened  discoidal  shell,  (he 
whorls  of  which  are  ctnled  round  a  central  axis 
and  lie  in  one  plane.  The  shell  aperture  is 
crescentic  Jn  shape,  and  the  foot  is  round  and 
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■turt  The  mnus  Phyja,  rqirescflted  all  over 
the  United  States  by  P.  kHtrostroPha  (see 
Snaiu  akd  Slugs),  has  die  spiral  whorls  of 
the  shell  turned  to  the  left  hand;  the  tentaclei 
are  long  and  slender  and  the  edge  of  dte  mantle 

PONDICHBRSY,  p6n-(U-sher1  (French, 
PoHDiCBisT,  poA-dE-iha-ri) ,  India,  the  capital 
of  the  French  possessions  in  India,  on  the  east 
or  Coromandel  coast,  85  tniks  by  rstl  south- 
west of  Uadras.  Iti  territory,  with  an  vea  of 
107  square  miles,  is  sun'ounded  on  the  land  side 
by  the  British  district  of  Sotnh  Arcot.  It  stands 
on  a  sandy  b<!ach,  and  consists  of  two  divi^ont 
separated  by  a  canal.  The  "White  Town,"  or 
European  quarter,  on  Ae  east  iaape  the  sea, 
is  regularly  laid  out,  contains  a  spacious  square, 
in  which  is  the  government-house,  handsome 

Elanted  boulevards  and  a  number  of  well-built 
ouses.  The  'Black  Town,"  or  native  quarter, 
on  the  west  beyond  the  canal  consists  mainly 
of  faut£  of  brit^  or  earth  and  a  few  pagodas. 
Its  streets  are  broad  and  shaded  by  palm-trees, 
but  hltby.  The  fortifications,  formerly  strong, 
were  destroyed  during  the  war  with  the  British, 
and  by  the  Treaty  of  Paris  they  are  not  to  be 
rebuilt  nor  is  Pondicherry  to  be  prrisoncd  by 
a  native  French  force.  The  provmce  is  partly 
watered  by  the  Gingee  River,  but  is  not  very 
fertile:  some  rice,  indigo,  tobacco,  betel,  cotton 
and  cocoanuts  are  raised;  which,  trith  cotton 
Cloths  and  oil  seeds,  form  the  chief  exports. 
The  imports  consist  chiefly  of  manufactured 
goods.  There  is  no  harbor,  but  only  a  road- 
stead, where  the  surf  beats  almost  as  strongly 
as  at  Madras,  There  is,  however,  an  iron  pier. 
The  town  has  been  provided  with  a  good  supply 
of  drinking  water.  The  settlement  was  pur- 
chased by  me  French  from  the  Bejapoor  rajah 
in  1672.  It  was  several  times  taken  by  the 
British,  the  last  being  in  1803,  being  restored  in 
181S.  The  population  of  the  town  in  1916  was 
47.396;  of  the  province,  168344. 

PONDOLAND,  province  of  the  Cape  of 
Good  Hope,  a  mariume  district;  area,  3,906 
square  miles.  Its  vegetation  is  luxuriant,  and  it 
is  well  adapted  for  the  rearing  of  cattle  and 
sheep.  The  Saint  Johns  River  flows  through 
its  southern  part,  and  forms  at  its  mouth  an 
excellent  harbor.  It  was  the  last  part  of  Kaf- 
fraria  that  remained  independent  until  it  be- 
came a  British  protectorate  in  1884,  and  was 
annexed  to  the  cape  in  1894.  On  31  May  1910, 
flie  colony  was  merged  in  the  Union  of  South 
Africa,  thereafter  forming  an  original  province 
Of  the  union.    Pop.  234,637. 

PONIATOWSKI,  p6-nya-t5v'ske,  the  name 
of  an  illustrious  Polish  family  descended  from 
an  Italian  stock  Giuseppe  Salinguerka  (b. 
1612),  of  the  Italian  family  Torelli,  having  set- 
tled in  Poland,  took  the  name  of  Eiiolek,  and 
afterward  that  of  Poniatowski,  from  the  estate 
of  Poniatow  belonging  to  his  wife.  Among 
important  descendants  of  his  may  be  cited  (iT 
Stanislas,  Couht  Poniatowski  (b.  1678;  d. 
.  1762),  known  for  his  connection  with  Charles 
XII,  whom  after  the  battle  of  Poltava  he 
followed  into  Turkey,  and  as  whose  Am- 
bassaduT  at  Constantinople,  he  had  the  address 
to  involve  the  Porte  in  a  war  with  Russia.  He 
wrote  'Reraarques  d'un  Seigneur  Polonais  sur 
I'Histoire  de  Charles  XII  par  VoItaire>  (1741). 


(2)  His  eldest  son,  Stahislas  Adgdstus  (b. 
1732)  was  elected  king  of  Poland  in  1764. 
(See  Stanislas  II).  (3)  Joseph  Antony, 
nephew  of  King  Stanislas  (b.  Warsaw,  7  May 
1762;  d.  Leipzig,  19  Oct.  1812).  When  the 
Poles  attempted  ui  1794  to  drive  the  Russians 
out  of  their  country,  he  joined  the  Polish  camp 
as  a  volunteer.  Kosciusko  gave  him  the  com- 
mand of  a  division,  at  the  tiead  of  which  he 
distinguished  himself  at  the  two  sieges  of 
Warsaw.  On  the  creation  of  the  dudiy  of 
Warsaw,  Poniatowski  accepted  the  place  of 
Minister  of  War  in  the  new  state.  In  1809  he 
commanded  the  Polish  army  against  the  su- 
perior Austrian  force  sent  to  occupy  the  duchy, 
and  con^lled  it  to  retire.  In  the  war  of  1812, 
against  Russia,  he  was  amin  at  the  head  of  the 
Polish  forces,  and  distinguished  himself 
throughout  this  campaign.  After  the  battle  of 
Leipug,  during  whidi  Nalopeon  created  him 
marshal  of  France,  he  was  ordered  (19  Octo- 
ber) to  cover  the  retreat  of  the  French  army; 
with  a  handful  of  men  he  protected  the  retreat 
till  he  was  twice  wounded,  and  then,  being 
sorely  pressed  by  the  enemy  on  the  banks  ol 
the  Elster  River,  he  spurrecf  his  horse  into  the 
stream  and  was  drowned.  His  body  was  after- 
ward removed  to  Warsaw,  and  in  1816  was  de< 
posited  in  the  cathedral  at  Cracow.  An  eques- 
trian statue  of  Poniatowski  was  executed  for 
the  dty  of  Warsaw  by  Thorwaldsen. 

PONS  ASINORUM,  pSni  Ss-T-nS'rfim 
(*tbe  bridge  of  asses*),  a  Latin  expression  ap- 
plied early  in  the  16th  century  to  a  diagram 
showing  how  to  find  middle  terms  to  arguments. 
The  original  allusion  seems  to  have  been  the 
diHiculty  of  getting  asses  to  cross  a  bridge. 
The  name  is  also  given  to  the  fifth  proposition 
of  the  £rst  book  of  Eudid,  which  sets  forth 
that,  if  a  triangle  has  two  of  its  sides  eqtial,  the 
angles  opposite  to  these  sides  are  also  equal 

POHSAKD,  Fransoii,  frifl-swa  pofi-sar, 
French  dramatist :  b.  Vienne,  Dauphin^  1  June 
1814;  d.  Paris,  13  July  1867.  His  first  venture 
in  literature  was  made  with  a  translation  of 
Lord  Byron's  'Manfred'  (1837).  and  his  first 
success  was  his  'Lucrb:e,'  produced  in  1843, 
and  welcomed  as  a  return  from  romanticism 
to  classicism,  and  when  played  in  1853,  with 
Rachel  in  the  title  r6Ie,  very  popular.  Among 
other  plays  by  him  are  'Agnes  de  Moraine* 
(1846);  'Chartolte  Corday'  (1850);  <U]ysses> 
(1852);  L'Honneur  et  lArgent'  (1853);  'La 
Bourse>  (1856) ;  'What  Pleases  Womaddnd' 
(1860),  a  triloK';  'Le  Lion  amoureux'  (1866)  : 
'GaliKe'  (1867).  He  became  a  member  of 
the  Academy  in  1855.  His  complete  works 
were  issued  in  1876. 

PONSON  DU  TBKRAIL,  p6i^-s6A  du  tSr- 
a-e,  Pierre  Alexis,  French  romancer;  b.  Mont- 
maur,  Isire,  France,  8  July  1SZ9;  d.  Bordeaux, 
31  Jan.  1871.  He  wrote  a  large  number  of 
fictions  which  were  very  nopular  with  an  un- 
critical public  Amoiw  his  works  are  'Les 
Coulisses  du  Monde'  (1853)  which  estabhshed 
his  fame;  'Gown  and  Sword'  (18S7);  'The 
King  of  Navarre's  Mistress'  (1863);  'The 
World's  Great  Bohemians'  (186/);  'Aurora's 
Amours'    (1870). 

PONT,  Timothy,  Scottish  geographer,  son 
of  Robert  Pont;  b.  about  1560;  d.  about  1630. 
He  was  graduated    from   Saint  Andrew's  in 
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1584,  waa  Minister  of  Dunnet,  Caithnessshire 
in  1601.  In  1609  he  subscribed  for  2.000  acres  of 
forfeited  lands  in  Ulster  and  soon  after  con- 
ceived the  idea  of  a  Scottish  atlas.  In  pur- 
suance of  his  plan  he  visited  all  portions  of 
Scotland  to  the  most  remote  and  dangerous  sec- 
tions, malcing  his  maps  on  the  spot  He  died 
some  time  between  162S  and  1630  and  his  maps, 
which  were  exceedingly  neat  and  accurate,  were 
ordered  by  King  James  to  be  purchased  and 
published.  In  the  troubleous  times  following 
they  were  forgotten  until  rescued  by  Sir  John 
Scott  of  Scotstarvel,  and  published  in  Bleau's 
'Atlas*  (Vol.  V,  1668). 

PONT-A.-MOUSSON,  poAVmoo'soo. 
France,  town  in  the  Department  of  Meurtbe- 
et-Moielle,  16  miles  northwest  of  Nancy,  on  the 
Moselle,  which  divides  the  town.  It  contains 
the  Gothic  Church  of  Saint  Martin,  begun  io 
the  13th  century,  the  town  hall,  an  old  convent 
now  used  as  a  petit  seminaire,  a  communal 
college,  blast  furnaces  and  several  industrial 
establishments,  including  potteries,  textile  mills. 


the  late  9th  century  and  in  1572-1763  was  the 
-scat  of  a  university.  It  suffered  greatly  in  the 
Great  War  of  1914-18,  being  captured  by  the 
Germans  eartv  in  the  war  and  held  by  them 
despite  sereral  attempts  by  the  Frendi  to  retake 
iL  In  the  autumn  of  1918  after  the  Americans 
wiped  out  the  Saint  Mihiel  salient  the  town  was 
again  close  to  the  battle  lines.  Pop.  14,000. 
See  War,  Eubofean. 

PONTA  DBLGADA,  pAn'ta  dil-ga'da,  or 
PONTK  DELGADA,  Azores,  town  on  the 
island  of  Saint  Michael,  the  largest  town  in  the 
islands.  It  is  defended  on  the  west  side  by  the 
csstle  of  Saint  Brai,  and  about  three  miles  to 
the  east  by  the  forts  of  S5o  Pedro  and  Rosio  de 
C^.  The  principal  buildings  are  dnirches, 
monasteries,  convents,  and  an  English  chapeL 
The  town  has  been  lighted  With  gas  since  1884. 
The  harbor  accommodations  are  good.  The 
trade  is  considerable,  and  is  chie^  with  the 
British,  of  whom  a  conaiderahle  ntunber  are 
rendeMs.  The  chief  exports  are  wheat,  niaue 
And  oranges;  and  the  imports,  cotton  and  silk 
goods  and  hardware.     Pop.  about   16,179. 

PONTANO,  pSn-a'no.  Giovarmi  Gioviano, 
or  PONT  ANUS,  Jovianua,  Italian  poeii  b. 
Cerreto.  1426;  d.  Naples,  1S03.  He  was  edu- 
cated at  Perugia  and  at  22  settled  In  Naples. 
There  he  received  a  government  appointment; 
became  tutor  to  the  sons  of  Alphonso  the 
Magnanimous ;  and  finally  became  chancellor. 
He  founded  an  academy  of  letters  at  Naples 
and  was  a  favorite  at  court  and  with  the 
literary  men  of  that  capital.  For  having  wel- 
comed Charies  VIII  of  France  in  1495  Pontano 
was  in  disgrace  after  the  Restoration.  He  is 
a  figure  of  political  importance  in  southern 
Italy  but  is  best  known  for  his  poems  and 
dissertations.  His  Latin  is  quite  pure  and  his 
works  are  of  interest  in  the  study  of  ihe  social 
life  of  the  period.  His  chief  works  are 
'Urania,*  Latin  didactic  poem  in  hexameter; 
'De  hortis  Hesperidum* ;  'De  conjugah 
amore'  ;  'Eridanus';  'Tumuli' ;  'Naenii* ; 
'Baise.'  His  works  were  published  at  Venice 
(5  vols.,  1505-18).     Consult  Ardito,  'Giovanni 


fontano  e  i  sum  tempi*    (Naples   1871)    and 
Symonds,  'Renaissance  in  Italy.* 

PONTCHARTRAIN.  pfln-char-trSn',  a 
lake  of  Xiouisiana,  about  five  miles  north  of 
New  Orieans,  about  40  miles  long  from  east  to 
west,  and  nearly  25  wide.  The  water  is  gen- 
erally from  12  to  14  feet  deep.  It  communicates 
with  Lake  Borgne  on  the  east  and  with  Lake 
Maur^as  on  t£e  west.  It  is  connected  with 
New  Dricani  on  the  south,  by  Bayou  Saint 
John  and  a  canal,  and  also  by  a  railroad.  It  is 
surroonded  by  marshes,  which  have  a  dense 
vegetation  of  water  pUnts.  The  residential 
sections,  Uadisonville  and  Maadeville,  are  on 
the  north  shore. 

PONTKDBRIACBA,  a  family  of  aquatic 
plants,  the  pickerel -weeds,  which  are  perennial 
water  of  marsh  herbs,  with  perfect,  mostly  Ir- 
regular flowers  from  a  onc-lcafed  spathe;  peri- 
anth  coroila-Iike,  equally  six-cleft.  One  genus 
Is  Pontederia,  with  one  American  species  (P. 
cordala) ;  another  genus  is  Hettranthera,  with 
three  species. 

PONTBFRACT,  or  POMFEET,  England 
market  town  and  parliamentary  borough  of 
Yorkshire,  20  miles  south -sou  lb  west  of  York, 
on  the  Midland,  Lancashire  and  Yorkslrirc  and 
Northeastern  railroads.  It  has  a  grammar  and 
other  schools  and  has  extensive  agricultural  in- 
terests. Licorice  is  a  specialty  for  the  manufac- 
ture of  Pontefract  loienges  since  1562.  The 
remains  of  a  Roman  cam^  nave  been  discovered 
nearby  and  there  are  rums  —  an  old  castle  in 
which  Richard  II  died.  The  water-supply  sys- 
tem, cemetery,  markets  and  recreation  grounds 
are  owned  by  the  town.    Pop.  15,*®. 

PONTBVEDRA,  p5n-ta-va'dri,  Philip- 
pines, (I)  pueblo,  province  of  Negros  Occiden- 
tal, on  toe  western  coast  on  Gmmaras  Strait 
at  the  mouth  of  the  Mangala  River,  22  miles 
south  of  Bacoiod,  the  provincial  capital.  It  is 
a  military  station.  Pop.  12,000.  (2)  Tovm, 
province  of  Capii,  island  of  Panay,  12  miles 
southeast  of  Cipiz,  the  provincial  capital.  Pop 
9.500. 

PONTIAC,  p6n'tl-ik,  Indian  chief:  b.  on 
OtUwa  River,  about  1720;  d.  Cahokia,  III.,  1769. 
He  became  the  principal  chief  of  the  allied  . 
tribes  of  the  Ottawas,  Ojibways  and  Pottawat- 
tomies,  and  it  is  thotighi  that  he  ted  the  Olta- 
was  at  the  defeat  of  General  Braddock  (q.v.) 
near  Fort  Duquesne.  After  the  taking  of  Que- 
bec, Major  Rogers  was  despatched  to  take  pos- 
session of  the  western  forts  for  Great  Britain, 
under  the  terms  of  the  treaty  of  Paris.  Pon- 
tiac  objected  to  this  procedure,  which  he  re- 
garded as  an  invasion  of  his  domain,  and  as  a 
result  soon  braan  to  plot  the  complete  extermi- 
nation of  the  English.  In  1762  he  sent  out  mes- 
sengers who  secured  the  allegiance  of  all  tribes 
as  far  as  the  lower  Mississippi  in  a  confedera- 
tion against  the  common  enemy.  The  plan,  as 
arranged,  was  that  each  tribe  was  to  attack  the 
fort  nearest  it,  and  that  all  were  then  to  make 
a  combined  descent  upon  the  undefended  settle- 
ments. A  great  pow-wow  or  council  was  held. 
27  April  1763  near  Detroit;  Pontiac  made  a 
Stirring  oration,  rehearsing  the  wrongs  inflicted 
upon  ue  Indians  by  the  English.  He  was  him- 
self to  make  an  attempt  to  capture  Detroit  on 
7  May,  but  the  design  was  revealed,  and  Pon~ 
tiac  could  lay  siege  only  to  die  fori.    But  a  long 
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mvestltient  was  a  thing:  fordgn  to  Indian  war- 
fare, and  the  lines  were  so  loosely  drawn  that 
provisions  were  freelv  smuKgled  into  the  fort. 
Pontimc  was  supplied  by  the  Canadians,  and 
paid  in  promissory  notes  of  birch-'bark,  later,  it 
1^  said,  scruinilotisly  redeemed.  Schooners  sent 
through  Lake  Erie  with  supplies  and  reinforce- 
ments were  captured  by  the  savages,  but  at  last 
one  with  anununitirm  and  provisions  did  suc- 
ceed in  reaf;hinK  the  fort  The  besieged  there- 
i^on  believed  themselves  strong  enough  to  veo- 
tore  a  sally  against  the  Indian  encampment,  but 
Pontiac,  warned  of  the  project,  defeated  them 
in  the  battle  of  Bloody  Briftee  (31  JuK).  The 
siege  was  sustained  until  12  October,  when  Pot)- 
tiac  withdrew  his  forces  to  the  aei^borhood  of 
the  Maumee.  This  part  of  the  conspiracy  had, 
it  is  true,  been  a  failure ;  but  elsewhere  the  suc- 
cess was  remarkable.  When  the  detached  and 
unorganized  character  of  Indian  warfare  is  con- 
sidered, recognition  must  be  tnade  of  the  no- 
table diplomatic  and  mihtary  talent  of  the  chief- 
tain who  directed  the  largest  and  most  powerful 
coalition  in  Indian  history,  and  came  so  near  to 
realiiing  his  grand  object.  Of  12  fortified 
posts  attacked,  eight  were  taken,  while  the  gar- 
risons of  most  were  massacred;  several  En^sh 
expeditions  were  annihilated ;  and  the  fron- 
tiers were  desolated  and  terrified.  Hostilities 
continued  in  a  desullop'  fashion  into  1764,  but 
on  17  Aug.  1765  Pontiac  formally  made  peace 
at  Detroit,  and  in  the  sutmner  of  1766  concluded 
a  treaty  with  Sir  William  Johnson  at  Oswego, 
N.  Y.  In  1769  a  Kaskaskia  Indian,  bribed  T»y 
an  English  trader,  murdered  Pontiac;  in  ven- 
geance the  northern  tribes  made  war  on  the  Illi- 
nois group,  which  was  all  but  eicterminated- 
Consuli  Parkman,  'The  Conspiracy  of  Pontiac' 
(1851 ;  new  ed.  1898) ;  'Handbook  of  American 
Indians'  (Bureau  of  American  Ethnology,  VoL 
n.  1910). 

PONTIAC,  111.,  city,  county-seat  of  Living- 
ston County,  on  the  VermiUcHj  River,  and  oii 
the  Illinois  Central,  the  Wabash  and  the  Chi- 
cago and  Atlantic  railroads,  about  P5  miles 
north  by  east  of  Springfield  and  90  miles  south 
by  west  of  Chicago.  It  was  settled  about  1825, 
but.  was  founded  permanently  in  1829,  by  colo- 
nists from  Indiana  and  Ohio.  In  1656  it  was 
incorporated,  and  received  a  city  charter  in 
1872.  It  is  in  a  fertile  agricultural  region  In 
which  stock-raising  is  given  considerable  atten- 
tion. In  the  vidnity  are  extensive  coal-fields. 
The  chief  industrial  eatablishmenls  are  candy 
factories,  a  hook  and  eye  factory,  box  factory, 
and  large  shoe  factories.  There  is  considerable 
tiade  in  coal,  grain,  livestock  and  manufaclnres. 
The  principal  public  buildings  ai«  the  Stale 
Rcfomulory  for  juvenile  offenders,  which  will 
accommodate  1,500,  the  dty  hall,  the  public  li- 
brary, and  the  church  and  school  buildings. 
Pop.  about  6,09a 

PONTIAC,  Mich.,  city,  cotmty-seat  of  Oak- 
land County,  on  the  Clinton  River,  and  on  the 
Grand  Trunk  and  the  Pontiac,  Oxford  and 
Northern  railroads,  about  26  miles  northwest 
of  Detroit  It  was  settled  in  1818-20,  incorpo- 
rated as  a  vilt^e  in  1837,  and  in  1861  was  char- 
tered as  a  city.  It  was  named  after  the  Indian 
diief  Pontiac.  It  is  in  a  section  of  beailriful 
lakes  in  which  there  is  considerable  hunting  and 
fishing.  It  is  surrounded  by  an  agricultural  re- 
Ipon,  and  has  a  mimber  of  industries  connected 


with  farm  and  forest  products.  The  chtef 
manufacturing  establishments  are  autonMbiles 
and  accessories  works,  farm  implement  works, 
foundry  products,  hardware  works,  carriage 
factories,  machine  shops,  flour  and  lumber 
mills,  knit-goods  factory  and  gas  and  gasoline 
en^ne  works.  There  is  considerable  trade  in 
farm  products,  fruit,  vegetables,  wool  and  car- 
riages and  wagons.  It  has  the  State  Hospital 
for  the  Insane,  a  library  building  (ladies  U- 
hra.ry),  a  public  high  school  litrary,  public  and 
parish  schools  and  churches.  The  government 
of  the  city  is  now  conducted  on  the  commission 
plan.  The  dty  owns  and  operates  the  water- 
works.   Pop.  17,524. 

PONTIAC^  WAR.  See  Colokial  Wam 
IN  Amebica;  Pontiac,  and  consult  'Handbook 
of  American  Indians'  (Bureau  of  American 
Ethnology,  Vol,  II,   1910). 

PONTIANAK,  pon-te-i-nak'.  West  Bor- 
neo, town  and  capital  of  the  Dutch  settlements 
on  the  west  coast  of  Borneo ;  on  the  Kapuas 
or  Pontianak  River,  at  the  mouth  of  the  Lan- 
dak,  in  the  administrative  division  of  the  out- 
ports.  It  is  on  the  equator  and  110°  20*  E. 
longitude.  It  is  in  a  region  in  which  the  chief 
productions  are  rice,  sago,  sugar,  birds'  nests, 
pepper  and  wax.  Salt,  opium,  some  clothing, 
wares  and  machinery  are  introduced.  Pon- 
tianak is  the  chief  port  of  .West  Borneo,  whidi 
has  an  area  of  55,^5  square  miles  and  popula- 
tion estimated  in  1912  at  467,158.  It  has  a 
Dutch  resident.    Pop.  10.000. 

PONTIFEX,  one  of  the  highest  priestly 
colleges  at  Rome,  to  which  was  entrusied  the 
oversight  of  all  reli^ous  observances,  pubUc  or 
private.  Their  institution,  like  that  of  all  im- 
portant matters  of  religion,  was  ascribed  to 
Numa.  The  number  of  pontifices  was  ori^- 
nally  probably  »x,  all  patricians,  exclusive  of 
the  king,  whose  place,  after  the  abolition  of  the 
monarchy,  was  taken  by  Che  pontifex  maximtis, 
or  chief  priest.  The  Ottuhiian  Law  (300  ac) 
raised  this  number  to  eight,  or,  including  the 
pontifex  majdmus^  to  nine,  five  of  whom  were 
to  be  plebdans.  Sulla  increased  the  number  to 
l5  and  Julius  Oesar  to  16,  including  in  both 
these  instances  the  pontifex  maximus.  The 
duty  of  this  dignitary  was  the  inauguration  of 
the  priests,  and  in  earlier  time  the  care  of  the 
public  records  (annales  mortmt).  He  also  su- 
perintended the  sacred  rkes  of  Vesta,  held  his 
office  for  life,  and  could  not  leave  Italy.  The 
emperors  afterward  assumed  this  title  until  the 
lime  of  Theodosius,  and  it  was  subsequently 
assumed  by  the  Christian  bishop  of  Rome.  The 
pontifices  also  had  the  care  of  the  calendar,  and 
decided  lawsuits  which  were  connected  with 
religion  (hence  the  /tu  fontiJicBirt).  The  exter- 
nal badge  of  the  pontifex,  at  least  on  solemn 
occasions  and  while  engaged  in  the  duties  of 
his  office,  was  a  dress  bordered  with  purple 
(Joga  pralexla)f  and  a  tapering  hat  made  of 
tne  skins  of  sacrificed  animals  (galerum).  Con- 
sult Bouche-Ledercq,  'Les  Pontifes  de  I'an- 
cienne  Rome'  (1871)  ;  Mommsen,  'Romlsches 
Staatsrecht'  (1887-88) ;  Wissowa,  'Religion 
und  Kultus  der  Romer'   (1902). 

PONTIFICAL  ORDBRS.  See  Ouns. 
(Royal)  and  Decorations. 
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mmt  of  Yonne,  on  the  railway  between  La- 
roche  and  Isle-Angely.  Its  abbey,  founded  in 
1114  by  monks  from  Gteaux,  was  itself  the 
mother  abbey  of  43  monasteries,  Thomas  4 
Becket,  Saint  Edmund  of  Canterbury  and 
Stephen  Langdon  spent  their  exile  here,  and 
Saint  Edmund  died  and  was  buried  in  the  mon- 
astery which  was  devastated  by  theMuguenoU 
in  1%/,  and  destroyed  in  the  Revolution.  The 
abbatiai  church  (mainly  1150-70)  is  one  of  the 
finest  examples  of  Cistercian  architecture.  The 
shrine  of  Saint  Edmund  (18th  century)  in  this 
church  was  visited  by  a  large  number  of  Eng- 
lish Roman  Catholics  in  1874.  Consult  Chaillon 
des  Barres,  'L'Abbaye  de  Pontigny'  (1844). 
PONTINB  (p6n'tea)  UASSHBS,  Italy,  a 
swampy  plain,  18  to  30  miles  long  and  6  to 
10  miles  wide,  lying  2S  miles  southeast  of  Rome, 
bounded  on  the  south  and  west  by  the  Tyrrhen- 
ian. Sea  and  sand  dunes  covered  with  oaits,  and 
on  the  east  by  Monti  Lepini.  Only  a  small 
part  of  this  large  area  is  actually  marshy,  but 
enough  to  make  the  whole  region  and  much  of 
its  surroundings  very  unhealthy,  the  marsh 
vapors  being  carried  lo  Rome  itself  by  the  south 
wind  and  being  probably  the  cause  of  the  Ro- 
man fever.  In  the  early  days  of  the  Roman 
republic  the  Volscians  possessed  the  Ager 
Pometinus,  possibly_  so  named  from  Suessa  Po- 
metia,  one  of  its  cities  and  by  elaborate  enri- 
neering  made  it  habitable  and  fertile.  But  tne 
inhabitants  of  its  33  cities  were  conquer,  i  and 
driven  out  by  the  Romans  in  358  fl.c,  and  the 
land  soon  became  dangerous;  even  in  312  B.C. 
its  centre  was  pierced  by  the  great  Aw^an  Way 
built  by  Appius  Claudius.  Cethegus  attempted 
to  drain  the  marsh  about  160  B.C.    Julius  Oesar 

J'lanned  to  turn  the  Tiber  into  it,  but  died  be- 
ore  the  undertaking  was  commenced.  Augus- 
tus built  several  canals,  and  after  him  Nerva, 
Trajan,  Theodoric,  and  18  popes  attempted  to 
better  conditions.  A  law  passed  in  1899  by  the 
Italian  government  voted  7,000,000  lire  to  com- 
plete the  wotk,  which  is  estimated  to  take  24 
years.  The  region  has  a  scanty  population  of 
tartners  and  shepherds,  who,  however,  only 
spend  a  part  of  the  year  here.  Consult 
Blandiere,  "La  Malaria  de  Rome  et  le  Drainage 
antique^     (1882) ;     Berti,     'Paludi    Pontiche' 

(1884) ;    Donat,     'Die    Pontinischen    Sumpfe' 

(1898). 

PONTMARTIN,  pon'mar'tSn,  Anwnd 
Perrand,  Count  de,  French  author:  b.  Avig- 
non, 1811;  d.  1890.  He  received  his  education 
in  Paris;  became  interested  in  journalism  about 
1830  and  soon  became  orominent  as  a  critic 
He  is  the  author  of  many  novels  written  in  a 
brilliant  style;  his  best  works  are  'Causeries 
littiraires'    (1845-56) ;    'Causeries  du  samedi' 


'Souvenirs    d'un    vieux    critique' 
Consult  his  'Memoirei'    (1885-86), 

PONTOON,  in  military  engineering  a  fJat- 
'  hottomed  boat,  or  any  light  and  buoyant  frame- 
work or  floating  body,  used  in  die  construction 
of  a  temporary  tridge  for  the  passage  of  troops 
over  a  river  or  arm  of  the  sea.  As  pontoons 
form  a  part  of  the  equipment  of  any  army^  ihey 
must  be  as  light  in  structure  as  is  consistent 
with  safety.  The  pontoons  used  by  armies  have 
differed  greatly  at  different  times,  thct  Vns  chief 
types  being  a  land  o£  undecked  boat,  and  a 


to  this  similar  means  were  used  for  the  passage 
of  streams.  Darius  passed  the  Hellespont  and 
Danube  by  pontoon  bridges.  In  the  World 
War  American  engineers  constructed  many 
pontoons  to  afford  pass^e  across  streams 
where  the  Germans  had  wrecked  bridges. 

POHTORHO,  Jacopo  Canicci  (commonly 
known  as  Jac»poda  Pontokuo),  Italian  painter: 
b.  Pontormo,  near  Florence,  1494;  d.  Florence, 
1556.  He  was  a  pupil  of  Andrea  del  Sarto  and 
painted  history  and  portrait*.  At  J3  he  was  left 
an  orphan  and  sent  to  live  at  Florence  as  a 
pupil  of  Leonardo  da  Vinci.  He  also  studied 
under  Pietro  di  C!osiino  and  Mariotto  Alberti- 
nelli.  His  early  work  won  the  approval  of 
both  Raphael  and  Michelangelo,  who  foretold 
his  future  greatness.  His  pictures  are  often 
mistaken  for  those  of  Andrea,  and  the  best  of 
then  are  those  produced  soon  after  he  had 
been  dismissed  from  the  school  of  del  Sarto 
who,  it  is  said,  had  grown  jealous  of  him.  He, 
however,  altered  his  style  several  times,  and 
took  at  last  to  imitating  Albert  Durer.  His 
work  deteriorated  in  his  latter  years  and  when 
he  admitted  the  public  to  see  his  'Deluge*  and 
'Last  Judgment.'  frescoes  which  he  had  painted 
in  the  chapel' of  San  Lorenzo,  in  the  manner  of 
the  imitators  of  Michelangelo,  his  work  met 
with  such  bitter  criticism  that  it  was  white- 
washed over  and  he  is  said  to  have  died  of 
mortificalion.  Pontormo  remained  a  master  of 
design  to  the  end  of  his  davs,  but  his  coloring, 
once  rich  and  harmonious,  lost  all  its  grace  as 
he  neared  his  three  score  years.    He  was  a 

Eeat  portrait  painter  and  some  of  his  works  in 
5  department  have  been  attributed  to  Raphael 
or  Andrea  del  Sarto.  His  best  works  are  at 
Florence,  but  among  his  finest  portraits  are  'A 
Cardinal'  (in  the  Borghese  Palace  at  Rome)  ; 
'Baccio  Bandinelli,  the  Sculptor>  (at  Milan) ; 
'Portrait  of  a  Bcnr*  (in  the  London  Natiorral 
Galkry).  There  is  a  fine  *Holy  Paniilyi  of 
his.  with  life  size  figures  in  the  Prado  Museum, 
Madrid. 

PC  NT  US,  in  ancient  geography,  a  coimtry 
of  northeastern  Asia  Minor,  originally  the  ^rt 
of  Cappadocia  Wing  ^between  Armenia  and  Col- 
chis and  the  Halys  lUver;  called  first  Cappa- 
doda  on  the  Pontus  (that  is,  Euxinus,  or  Blade 
Sea),  and  then  simply  Pontus.  The  CQuntry  on 
the  east  and  south  is  mountainous,  but  along  the 
coast  there  are  large  and  fertile  plains.  A  son 
of  the  Persian  king  Darius,  Arl^aies,  received 
Pontus  as  a  separate  satrapy,  with  the  right  to 
transmit  it  as  an  inheritance  to  his  posteriw. 
One  of  his  successors,  Mithridates  (about  400 
B.C.),  assisted  the  younger  Cyrus,  and  refused 
to  pay  tribute  to  Arlaxcrxes.  His  son,  Ariobar- 
aacs  I  (363-337),  made  himself  independent 
during  the  general  insurrection  of  the  governors 
of  Asia  Minor  against  Artaxerxts  11.  Mithri- 
dates  11  (337-3(^)  transferred  his  kingdom 
voluntarily  to  Alexander.  Afterward,  in  the 
division  of  his  empire  in  322,  it  fell  to  An- 
tigonus.  His  successor,  Mithridates  III  (302- 
266),  enlarged  hit  paternal  kingdom  by  coa- 
quests,  and  was  succeeded  by  his  son  Ariohar- 
zanes  III,  who  reigned  from  266  to  about  240 
B,c,  and  he  again  by  bis  son  Mithridates  IV, 


>dbyGooglc 


PONTUt  BDXIiniS^^POOL 


whose  roKO  extended  to  about  WO  i-c  He 
drove  baOE  die  Gaula,  nho  at  various  tiiiies  in 
the  course  of  the  3d  century  KC  invaded  Asia 
Minor,  formed  settlements  there,  ftnd  attadixd 
Pontas  shortly  after  his  accession.  Phaniaces 
1,  who  succeeded  Mithri dates  IV,  and  reigned 
till  about  156  B.C,  took  possession  of  Sinope, 
and  made  it  bis  residence.  Mithridates  the 
Great  in  124  sucireeded  his  father,  in  whose 
time  Pbrygia  had  beconie  a  part  of  Poatas. 
He  carried  on  bloody  war&  with  Some  tmtil  his 
death;  at  last  he  submitted  to  Pompey,  and 
lolled  himself.  63  B.C.,  from  dcsoair.  The 
western  part  of  Pontus  was  then  annexed  to 
Bithynia,  and  the  remaining  parts  fqveu  away 
to  the  chiefs  of  some  of  &  adjoining  states. 
Phamaces  H,  the  treacherous  son  of  Mithri- 
dates,  obtained  only  Bosporus,  and  when  he  at- 
tempted to  conquer  again  his  pAtemal  kiugdom 
was  vanquishea  by  Qesar,  and  put  to  death  by 
Asander,  who  had  made  himself  kinK  of  Bos- 
porus. Still  his  son  Darius  received  through 
Antony  a  part  of  Pontus.  Polemon,  who  at . 
the  same  time  possessed  the  kingdom  of  Bos- 
porus, Asia  Minor  and  Colchis,  was  Ids  succes- 
sor. After  the  death  of  his  widow,  Pythodoris, 
Polemon  H  succeeded,  as  king  of  Pontus,  39 
A.D.  Nero  took  Bosporus  from  hint,  and  Ponlus, 
under  the  name  of  Pontus  Polemoniacus,  be- 
came, after  Polemon's  death,  a  Roman  province. 
When  die  Latins  in  1204  again  conquered  Con- 
stantinople, Alexius  Comnenus  founded  a  new 
Idngdom  in  Pontus,  which  remained  until 
Mohammed  11  united  it  in  1461  with  his  great 
conquests.  The  most  noted  town  on  the  coast 
of  Pontus  was  Trapesus,  the  modem  Trebi- 
zond.  Consult  Ginton,  'Fasti  Hellenici'  (Vol. 
ni.  Appendix) ;  Meyer,  'Gesciuchta  des 
Konigreichs  Pontus'  <I879). 

PONTUS  EUXINUS,  iik-si'niis,  the  anr 
dent  name  for  tht  Black  Sea,  still  called  the 
Euxine.  The  name,  signifying  in  Greek  'ho>- 
(MtaMe,*  is  supposed  to  have  been  given  as  a 
good  omen  to  diis  dangerous  sea. 

PONTYPRIDD,  pont'e-prid',  Wales,  parish 
market  town  and  urban  district  of  Glamorgan- 
shire, also  known  as  Newbridge,  10  miles  south- 
east of  Merthyr  Tydfil,  on  the  Taff  River  and 
on  the  Glamorgan  Canal  and  the  TafC  Vale 
Railway.  It  has  numerous  coal  mines,  iron 
mines,  anchor,  cable  and  chain  works,  brass 
and  iron  foundries,  and  chemical  works.  In 
die  middle  of  the  19th  century  it  was  a  gathei^ 
ing-place  for  the  followers  of  the  Neo-Druidic 
ciJt.    Pop.  43,211. 

PONY  (Lat.,  pullanus.  puilus.  a  young 
animal),  a  horse  of  small  breed,  usually  under 
13  hands  high.  There  are  several  breeds  scat- 
tered throughout  the  world.  The  Sheiland, 
Cannemara,  Galloway,  Dartmoor  and  Canadian 
types  are  best  known  in  northern  countries. 
These  horses  are  extremely  hardy  and  are  for 
their  sire  much  stronger  than  the  full-sized 
horse.  The  Shetland  is  the  smallest  of  the 
types  named.  In  Corsica  and  Sardinia  there 
are  breeds  of  ponies  which  have  long  existed 
there. 

PONY  EXPRESS,  the  mail  service  between 
Saint  Joseph,  Mo.,  and  California  inaugurated 
in  1860.  Eirfit  days  were  allowed  for  the 
schedule;  190  stations  were  established-,  there 
were  80  riders  and  about  400  horses  and  over 


300  station-keepers  and  their  assistants.  The 
service  was  discontinued  in  October  1861.  Con- 
sult article  in  Ctntury  MagoMine,  Vol.  XXXIV, 
New  York  1898. 

PONZ,  p6nth,  Antonio,  Spani^  painter, 
archxologist  and  art  critic:  b.  Bexix,  Valencia, 
Spain,  1^5;  d.  Madrid.  4  Dec  1792.  He  was 
educated  at  the  University  of  Valencia,  but, 
though  he  made  sufficient  progress  in  theoloi^ 
to  be  able  to  take  the  degree  of  doctor,  his 
tastes  diverted  him  to  foreign  languaees  and 
most  stron^y  to  the  fine  arts ;  the  latter  led 
him  to  become  a  pupil  of  Ricfaart  at  Valencia. 
He  subsequently  lived  at  Madrid  and  Rome 
(1751),  but  returned  to  his  native  land  (1760) 
and  received  a  commission  to  paint  a  series  of 
portraits  of  Spanish  authors  tor  the  Escorial,  . 
Among  bis  pidilished  works  is  'Viaje  de  Es- 
paSa*  (18  vols.),  in  which  he  relates  his  ex- 
periences as  a  commissioner  appointed  to  col- 
lect paintings  and  statuary  from  suppressed 
monasteries.  The  book  is  full  of  art  cnticisms 
and  sketches  of  Spanish  social  life  of  the  period. 
He  also  wrote  'Viaje  fuera  de  Espafia,'  an  ac- 
count of  travels  through  England  and  France. 

P0N2A  (pSn'za)  ISLANDS,  or  PON- 
TINE ISLANDS,  two  small  groups  of  volcanic 
islands  on  the  west  coast  of  Italy,  20  miles 
from  the  Gulf  of  Gaeta  and  not  far  from  the 
Pontine  K^irshes.  The  larger  and  more  west- 
erly group  belongs  to  the  department  of 
Gaeta  in  the  province  of  Caserta,  and 
consists  of :  Ponza,  off  the  coast  of  Naples, 
which  attains  at  Monta  Guarda  a  height  of  900 
feet,  is  four  miles  long  and  two-thirds  of  a 
mile  wide,  was  the  place  where  Tiberius  ban- 
ished Germanicus'  son,  where  Caligula  sent  bis 
sisters  and  Domitian  banished  Flavia  Domi- 
tillia;  Zanone  (LaL  Sinone),  further  north 
with  a  cloister  at  the  summit  of  its  mountain; 
and  Palmarola  (Lat  Palmaria),  whose  rude 
and  wild  inhalHtants  brought  upon  the  island 
the  repute  of  being  the  home  of  the  Devil.  In 
the  second  group  are  Santo  Stefano,  the  most 
easterly  of  the  Ponza  Islands,  and  Ventotene 
(Lat  Pandataria),  the  place  of  banishment  of 

Julia,   Augustus'   daughter,   of   Octavia    (q.v.), 
Fero's  wife,  and  of  Agrippina,  wife  of  Ger- 


POOD,  or  PUD,  a  Russian  weight  of  40 
Russian  pounds,  eq^uivalent  to  36  English 
pounds  of  avoirdupois. 

POODLE.    See  Dog. 

POOK,  Samnel  Hutt,  American  naval  con- 
structor: b.  Brooklyn,  N.  Y.,  17  Ian.  1827;  d. 
Washington,  D.   C,  30  March  1901.    He  was 

Saduated  from  the  Portsmouth  Acadetpy,  New 
ampdire,  in  1843,  and  became  a  shipbuilder, 
afterward  settling  in  Boston,  where  as  a  naval 
ardiitect  be  was  engaged  in  building  several 
cUpper  ships.  At  the  outbreak  of  the  Civil  War 
he  entered  the  government  service,  superintended 
of   the  ironclad   Galtna  and 


assisted  in  building  the  Monitor.  He  was  ap- 
pointed assistant  naval  constructor  in  the 
United  States  service  in  1866,  promoted  naval 
constructor  in  1871.  and  served  in  different 
navy  yards  until  his  retirement  in  1899. 

POOL,  Haria  Louise,  American  novelist: 
b.  Rockland,  Mass.,  20  Aug  1841 ;  d.  there,  19 
May  1898.  For  several  years  she  was  a  con- 
tributor to  the  New  Yotk  Evening  Post  mi 
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England  and  amone  her  works  are  'In  Bui 
combe  County' ;  'A  Vacation  in  a  Buggy' 
(1887);  'TentinK  at  Stony  Beach>  (1888); 
<Rowena  in  Boston'  (1892)  ;  <Mrs.  Keats  Brad- 
ford' (1892) ;  »In  a  Dike  Shanty'  (1896) ;  'In 
the  First  Person'  (1898) ;  <A  Giolden  Sorrow' 
(1898);     "The    Malvon    Farm'     (posthumous. 


POOL,  or  POOLING, 

finance,  a  combination  of  persons  contributing 
money  to  be  used  for  the  purpose  of  increas- 
ing or  depressing  the  market  price  of  stocks, 
with  a  view  to  the  settlement  of  differences. 
In  pooling  railroad  interests  the  common  method 
of  dividing  the  traffic  between  competing  lines, 
is  to  pool  the  receipts  and  to  redistribute  them 
on  percentages  based  upon  experience  and  de- 
cided by  an  arbitrator. 

POOL,  a  game.  Sec  BaLiARBS, 
POOLE,  John,  English  dramatist ;  b,  Eng- 
land 1786;  d.  London,  S  Feb.  1879.  His  success 
as  a  dramatist  came  early  in  life,  and  beside  his 
plays  he  wrote  several  satirical  and  humorous 
books.  His  dramas  were  played  by  the  leading 
actors  of  the  day  and  were  almost  invariably 
successful.      His  fame,  however,  rests  princi- 

Filly  upon  the  widely  popular  comedy,   'Paul 
ry'    (182S),  and  his  farce,  'Twixt  Cup 


Who,  or  the  Double  Imposture'  (1815) ;  'Deaf 
as  a  Post'  (1823);  <The  Wife's  Stratagem' 
(1827)  ;  'Lodgings  for  Single  Gentlemen' 
(1829).  He  also  wrote  the  satirical  sketches: 
'Li  I  lie  Pedlington  and  the  Pedlingtonians' 
(1839);  'Comic  Miscellany'   (1845).  etc 

POOLE,  Matthew,  English  compiler;  b. 
York,  1624;  d.  Amsterdam.  12  October  1679. 
He  studied  at  Emmanuel  College,  Cambridge, 
and  took  orders,  but  in  1662  was  ejected  by  ttie 
Act  of  Uniformity  from  his  church  of  Saint 
Michaclle-Querne  in  London,  and  turned  his 
leisure  to  good  account  by  spending  10  years  on 
his  'SjTiopsis  Criticorum  Biblicorum,'  an  at- 
tempt to  condense  into  one  work  the  opinions  of 
all  the  biblical  critics  of  all  times  and  countries 
previous  to  his  own.  The  work  extended  to 
live  large  folio  volumes,  and  indicates  great 
labor  am)  research  as  well  as  no  small  degree 
of  learning;  but  ii  is  now  of  little  use,  later 
criticism  and  research  having  done  much  to 
supersede  it.  Poole  also  wrote  a  defense  of  the 
non-conformini^  clergy  (1662)  ;  'The  NuUity  of 
the  Romish  Faith'  (1666)  ;  'Annotations  upon 
the  Holy  Bible'  (1683-85),  and  other  works, 
and  took  an  active  part  in  the  leading  contro- 
versies of  his  time,  especiallj'  those  with  the 
Socinians  and  Roman  Catholics.  The  intoler- 
ant spirit  of  the  Stuarts  compelled  him  to  seek 
an  asylum  at  Amsterdam. 

POOLE,  Reginald  Lane,  English  educator 
and  author;  b.  London,  29  March  1857.  He 
was  educated  at  Oxford  and  at  the  University 
of  Leipiig,  in  1880-81  was  assistant  in  the  de- 
partment of  manuscripts  in  the  British  Museum 
and  since  its  establishment  in  1885  has  been 
editor  of  the  English  HistoritiU  Revievi).  He 
has  lectured  in  modem  history  at  Tesus  Col- 
lecre,  Oxford,  since  1886  and  is  also  lecturer  on 
(Uplomatics  in  the  University  of  Oxford.     He 


(1882);  'Wycliffe  and  the  Movement  for  Re- 
form' (1889):  edited  Wycliffe  <De  QviU 
Dominio  Liber  I'  (1885)  and  'De  Dominio 
Divino'  (1890);  'Historical  Atlas  of  Modern 
Europe'  <  1897-1902);  'John  Bales'  Index 
BriianniBe  Scriptorum'  (1902),  with  Dr.  W. 
Hunt,  'The  Pohtical  History  of  &u^an<}>  (12 
vols.,  1905-10),  etc 

POOLE,  WflUam  Frederick,  American  li- 
brarian: h.  Salem,  Mass.,  24  Dec.  1821;  d. 
Evanston,  HI.,  1  March  1894.  Graduated  from 
Yale  in  1849,  he  became  assistant  librarian  of 
the  Boston  Athenaeum  in  18SI,  and  in  1852  li- 
brarian of  the  Boston  Mercantile  Library. 
From  1859  to  1869  he  was  librarian  of  the 
AthenKum,  in  1869-73  of  the  Cincinnati  Public 
Libraiy,  which  he  organized,  and  in  1874-87  of 
the  Chicago  Public  Library,  whose  formation 
he  also  directed.  From  1887  he  was  in  charge 
of  the  Newberry  Library  at  Chicago,  founded 
by  W.  L.  Newberry.  In  1885-87  he  was  presi- 
dent of  the  American  Library  Association,  and 
in  1877  vice-ore  si  dent  of  (he  international  con- 
ference of  librarians  at  London.  He  was  best 
known  for  his  'Index  to  Periodical  Literature,' 
oripnally  begun  in  1848,  in  the  preparation  of 
which  he  was  assisted  by  W.  I.  Fletcher  and 
many  other  librarians.  His  writings,  which  were 
very  numerous,  include  'The  Battle  of  the  Dic- 
tionaries' (1856):  'Websterian  Orthography' 
(1857)  ;  'Cotton  Mather  and  Salem  Witrfi- 
craft'  (1869);  'Anti-Slavery  before  1800' 
(1887).  He  also  discovered  and  printed  a 
manuscript  of  Gov.  Thomas  Hutchinson  on 
'The  Witchcraft  Delusion  of  1692,'  and  re- 
printed, with  introduction  and  index,  the  rare 
work  'Wonder- working  Providence  of  Sion's 
Saviour  in  New  England.' 

POOLE,  England,  a  seaport  of  Dorsetshire, 
on  the  eastern  coast  of  the  county,  15  miles 
west  of  Bournemouth.  There  are  extensive 
municipal  and  harbor  improvements,  an  esplan- 
ade, a  free  library,  etc.  Ropes,  cables,  sail- 
cloth, tiles,  etc.,  are  manufactured,  and  there 
is  a  large  coasting  trade  principally  in  clay 
and  grain.  Much  of  the  property  is  owned  by 
die  town.    Pop.  38.886. 

POONA,  or  PUNA,  India.  (1)  the  capital 
of  a  district  of  the  Deccan  division,  Bombay, 
at  the  confluence  of  the  Mula  and  Muta,  tribu- 
taries of  the  Bima  in  a  plain  nearly  2,000  feet 
above  the  sea,  119  miles  eastward  from  Bomb^ 
by  the  Great  Indian  Peninsula  Railway.  It 
is  well  built  and  has  a  European  aspect.  Its 
main  street  is  wide  and  lined  with  bluldings 
ornamented  with  paintings  and  carvings;  it  has 
numerous  pagodas ;  the  Deccan  College  for 
classics,  mathematics  and  philosophy ;  and  a 
college  of  science,  with  special  training  in  civil 


female  normal  school,  a  government  first-grade 
high  school,  besides  other  schools:  legislative 
council  hall,  public  library,  civil  hosfutal, 
arsenal  and  barracks.  The  European  canton- 
ments are  on  the  north,  where  most  of  the 
Europeans  reside.  In  the  town  are  the  ruins 
of  the  palace  (burned  in  1827)  of  the  Peishwa 
or  head  of  the  Mahratta  confederacy,  whose 
capital  was  Poona.    This  station  is  famed  for 
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salubrity,  »nd  from  July  to  November  is  the 
seat  of  ihe  Bombay  government.  It  is  an  Im- 
portant military  post,  and  lias  some  manufac- 
tures of  silver  and  sold  jewelry,  combs,  dice 
and  other  small  articles  ot  ivory,  silk  and  cot- 
ion  fabrics  and  articles  of  brass,  copper,  iron 
and  clay.  Important  works  supply  Poona  with 
1  die  Mula  Valley,  10  miles  above 


mednagar,  west  by  the  Ghats,  south  by  Satara 
and  east  by  the  Niiam's  dominions.  Area,  5,348 
square  miles.  It  is  an  elevated  table-land, 
watered  by  the  Bima  and  its  tributaries,  and 
abounding  in  isolated  heifchts,  formerly  crowned 
with  strong  fortresses.  The  villages  are  mostly 
open,  but  sometimes  surrounded  by  hedges  of 

POOP-DECK,  m  skipbuiiditig.  a  deck 
raised  over  the  aficr-part  of  a  SKir-deck,  some- 
times called  the  round-houst.  Ships  formerly 
had  several  poops,  the  one  above  the  other. 

POOR,  Charles  Lane,  American  astrono- 
mer: b.  Hackensack,  N.  J.,  18  Jan.  1866.  In 
1886  he  was  graduated  at  the  College  of  the 
City  of  New  York  and  in  1892  received  the  de- 

Kee  of  D.Ph.  at  Johns  Hopkins.  After  1891 
was  successively  tutor  in  mathematics,  in- 
structor, associate  and  associate  professor  of 
-  astronomy  at  Johns  Hopkins.  In  190J-10  he 
Was  lecturer  and  professor  of  astronomy  and 
after  1910  professor  of  celestial  mechanics  at 
Columbia  University.  In  1901-06  he  edited  the 
An*ols  of  the  New  York  Academy  of  Sciences 
and  is  author  of  'The  Solar  System'  (1908): 
'Nautical  Science  in  its  Relation  to  Practice 
Navigation,  together  with  a  Study  of  the  Tides 
and  Tidai  Currents'   (1910). 

POOR,  Enoch,  American  soldier:  b.  Ando- 
ver,  Mass.,  21  June  1736;  d.  Hackensack,  N.  J., 
8  Sept.  1780.  He  engaged  as  a  shipbuilder  at 
Exeter  N.  H..  until  the  battle  of  Lexington, 
when  he  raised  a  regiment'  of  which  he  was 
commissioned  colonel.  He  received  rank  of 
brigadier-general  in  1777,  and  at  Saratoga  he 
performed  brilliant  service,  his  brirade  leading 
the  advance  and  bearing;  a  heavy  Siare  of  the 
American  losses.  He  joined  Washington  in 
Pennsylvania  after  the  surrender  of  Burgoyne, 
shared  with  htm  the  winter  at  VaUey  Forge  and 
in  1778  distinguished  himself  at  the  battle  of 
Monmouth.  He  assisted  in  the  campaign 
against  the  Six  Nations  in  1779  and  by_his  able 
co-operation  with  General  Sullivan  gained  ad- 
vantages which  resulted  in  the  victory  at  New- 
town. In  1780  at  the  request  of  Lafayette  he 
was  transferred  to  the  leadership  of  a  brigade 
of  light  infantry  under  his  command.  Shortly 
after  he  cotitracted  the  fever  from  which  he 
died. 

POOR,  Henry  William,  American  banker 
and  financial  expert:  b.  Bangor,  Me.,  16  June 
1844;  d.  13  April  1915.  In  1S65  he  was  gradu- 
ated at  Harvard  University  and  three  years 
later  entered  the  brokerage  business  with  his 
father  under  the  firm  name  of  H.  V.  and  H.  W. 
Poor.  In  1890  Mr.  Poor  became  a  member  of 
the  New  York  Stock  Exchange  and  was  also 
senior  member  ot  the  banking  firm  of  H.  W. 
Poor  of  New  York  and  Boston.  In  1868  Mr. 
Poor  issued  the  first  number  of  the  annual 
which  has  taken  such  high  rank  as  a  guide  to 
'Poor's  Manual  of  Railroads.* 


POOR  HANDMAIDS  OF  JASUS 
CHRIST.    See  Ordem.  Reugiows. 

POOR  AND  POOR-LAWS.    See  PAurai- 

laM. 

POOR  BROTHERS  OF  SAINT  FRAN- 
CIS SERAPHICUS.    See  Ordebs,  Religious. 

POOR  CLARES.  See  Clak^  Sajnt; 
OxDEBS,  Reugious. 

POOR  DISTRICT.    See  District. 

POOR  RICHARD'S  ALMANAC,  an 
American  almanac  pubUsbed  by  Benjamin 
Franklin  (q.vj  from  1732  to  1757.  It  was 
noted  for  Oie  maxims  it  contained 

POOR  ROBIN,  the  name  of  an  English 
almanac  which  first  appeared  in  1663.  It  was 
published  continuously  until  1828.  The  title 
page  bore  the  inscription  "Written  by  Poor 
Robin  Knight  of  the  Burnt  Island;  well-wishe> 
to  the  Mathematics.* 

POOR-SOLDIER.    See  Fwas-bibd. 

POORS.  Benjamin  Perley,  American  jour- 
nalist: b.  Newburyport,  Mass.,  2  Nov.  18^;  d. 
Washington,  D.  C,  30  May  1887.  Placed  by  his 
father  in  a  military  school  to  prepare  for  West 
Point  he  ran  away  and  apprenticed  himself  to  a 
printer.  In  1838  his  fattier  purchased  for  him 
The  Southern  Whig,  which  he  edited  imtil 
1841  when  he  became  an  attache  at  the  United 
States  lection  in  Belgium.  In  1844-48  he  was 
engaged  in  France  in  making  a  collection  of 
historical  manuscripts  for  the  Stale  of  Massa- 
chusetts, and  he  also  traveled  extensively  in 
Europe,  Egypt  and  Palestine  as  correspondent 
for  the  Boston  Atlas  in  1843-48.  On  his  re- 
turn to  the  United  States  in  1848  he  edited  the 
Boston  Bee  and  Sentinel  until  1854,  when 
he  became  Washington  correspondent  for  the 
Boston  Journal  and  several  other  new^apers, 
a  position  he  occupied  for  30  years,  wiih  the 
exception  of  a  bnef  period  as  major  in  the 
Union  army.  In  1884  he  became  clerk  of  the 
Senate  Committee  on  Printing  Records  and 
edited  several  publications  concerning  govern- 
ment affairs.  Among  his  works  are  'Cam- 
paign Life  of  Gen.  Zachary  Taylor>  (1848)  ; 
'The  Rise  and  Fall  of  Louis  Philippe>  (1848)  ; 
'Early  Life  of  Napoleon  Bonaparte'  (1851); 
'The  Conspiracy  Trial  for  the  Murder  of  Pres- 
ident Lincoln'  (1865);  'Federal  and  State 
Charters'  (2  vols.,  1877) ;  'The  Political  Reg- 
istry  and  Congressional  Directory'  (1878) ; 
'Life  of  Bumside'  (1882);  'A  Descriptive 
Catalogue  of  the  Government  Publications  of 
the  United  States,  1774-1881'  (1885) ;  'Remi- 
hiscences  of  Sixty  Years  in  the  National  Me- 
tropoUs'  (1886),  a  compilarton  of  treaties  be- 
tween the  United   States   and   foreign   govem- 

POORB,  Henry  Rankin,  American  rainter 
and  illustrator:  b.  Newark,  N.  J.,  21  March 
1859.  He  received  his  training  under  Peter 
Moran  and  the  Pennsylvania  Academy  of  Fine 
Arts  at  Philadelphia.  Later  he  studied  at  the 
National  Academy  of  Design  in  New  York  and 
under  Luminais  and  Bouguereau  in  Paris.  In 
l!n6  he  received  a  fellowship  from  the  Penn- 
sylvania Academy.  He  has  also  been  the  re- 
cipient of  the  following  awards:  the  first  prize 
of  the  American  Art  Association;  the  second 
Halgarten  Prize  of  the  National  Academy  of 
Design ;  the  bronze  raedal  of  die  Pan-American 
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Expoation  <t90I);  the  silver  medal  at  the  ^^n^. 
Saint  Louis  Exposition  (1904}  ;  the  gold  tnedal  "'^'^  ' 
at  Buenos  Aires  (1910);  ano  the  rilver  tnedal 
at  the  Panama  Exposition  (1915).  Poore  ex- 
cels in  his  artistic  grouping  of  human  6gures 
with  animals.  He  has  written  several  vatuabla 
books  of  criticism  including  'Pictorial  Conipo- 
'  silion  and  the  Critical  Judgment  of  Pictures' 
0903):  'The  Pictorial  Figure';  'The  Concep- 
tion of  Art';  'The  New  Teodoicy  in  Art.' 
Amoiw  hiB  best-known  pictures  are  'Night  of 
the  Nativity'  (Fine  Arts  Academy.  Buffalo) ; 
'The  Shore'  (City  Museum,  Saint  Louis);  and 
'In  the  Meadow*  (Art  Association,  Indianap- 
olis). 

POPATAN,  pd-pa-yinj  Colombia,  capital 
dty  of  the  department  of  Cauca,  near  the  left 
bank  of  the  Rio  Cauca,  in  a  plain  plentifully 
watered  by  that  river,  228  miles  southwest  of 
Bogota,  at  the  foot  of  the  volcanoes  Purac^  and 
Sotara.  An  episcopal  city,  Pcq»yan  has  a  col- 
hge  and  a  seminary  for  the  training  of  priests. 
The  products  of  its  woolen  mills  and  of  the 
farms  of  the  surrounding  country  are  the  main 
articles  of  commerce.  The  dty,  the  first  built 
by  Europeans  in  this  region,  was  founded  in 
1536  and  was  nearly  destroyed  by  an  earthquahe 
in  1834.    Pop.  about  8.50a 
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AdiunI T7I-79J 

Leo  III msK 

Stecboi  V Sl«-gi7 

Fuclull ai7-4U 

Eupu.iuII 824-817 

On^trr  IV '.'.'..'.  B1T-«M 

SatSwII S44-MI 

L«o  IV MT-SSI 

Btncdict  III....  WS-eSS 

NicholMl. .....  aS8-«67 

Adtiisll B6T-872 

John  Vm 871-882 

Mutinll Ba2-884 

AdriuIII SS4-48S 

Etcpbao  VI BSJ-«)I 

Ponponu 8V1-SH 

StephBB  VIlV .' '. '.  806-897 


Gngory  IX,....  1227-41 

CakctiniuIV,,.  1241 

ImwouitlV 1141-54 

AlnudnlV...  12H-61 

UrIwnlV tUl-« 


johnXXr.. 
NkholuIU. 
UutinlV.. 


a  VIII.  ..1195-130) 


lobaXXII 
BanedictX 


8s;r«"::: 

BoalEBalX.. 
loiioosntVII.. 
Gragoty  XII.. 
AltnndR  V, , 
Jokn  XXIII.. 
Mlrtin  V 


BaKmuB  ty 
NidtolMV 

PbuII.. 

Pkui  n. . 


(See  Papacy ;  Tem poral  Power ;  Catholic 
Church,  etc)  The  following  list  of  Popes  has 
been  compiled  from  the  most  careful  authorities, 
but  the  dates  up  to  the  3d  century  are  only  ap- 
proximate, the  chronology  being  very  obscure 
previous  to  that  time: 


^S^^::: 


Sftraf^Vniu. . . 


ml 2S4-2S7  Sevirinnt,.. 

11 257-1S9  John  IV.... 

rin 159-268  Theodonul 


John  V. 685-684 

lhi»1 337-iSl  Conon 686-687 

h«i«                    351-566  Seriiu*  1 687-701 

366-384  John  VI 701-705 

5M-M9  JohnVn 7<a'70S 

»»-401  Siiinnitu 708 

lUMCCOt  1,.. . . .     401-417  Conatftntine  I. ..  706-715 

ZainHU 41T-4I8  Grmnry  II 715-JJI 

Bonifuel 418-422  Gnaory  HI 751-741 

CcleMinal 422-431  Zschiiu) 741-752 

SlUwIII 431-440  Stephen  II 751 

Laol 440-441  =—-—"-  ,.,-... 

HHuim 461-468 

Simvticiai 468-485 


JoUuII 1503-13 

L«>X 1515-21 

Adri»n  VI 1521-25 

Clsment  VII. . . .  1525-54 

I^ulIII I534-4» 

JuUnilll 1550-55 

Mucelliutl....  1555 

P»ul  IV 1S5S-50 

PioirV 1559-45 


90-109  John  I SU-516 

109-116  FbIu  IV S2«-53l> 

SuCiH  I  (Xyitod     116-117  Bonif.Mll SJ(M12 

IVItgpbonu 127-158  John  II 555-535 


VIII...  1591- 160S 


OnaorrVI 
\rK*OTUI. 
UrbuiII.. 


183-196  Vitllaniii 6S7-6T2 

196-304  Adanktiu 671-676 

508-309  Doau 676-6T8 

"  683-684 


a^P(/... 

lAWVII 

!uoxf 

Paid  V U05-11 

OnvoryXV....  1621-25 

UrbuiVlII 1623-44 

Innocent  X 1644-55 

Alennder  Vtl    .  1655-67 

CkraaotlX 1667-69 

OtmaatX 1670-76 

loBocat  XI 1676-89 

AlcundcrVin..  1689-41 
Iniwcent  XII...  1691-1700 

ClHdntXI 1700-21 

bmooent  XIFI.  .  1721-14 

BmtdktXIlI...  1724-30 

ClemenlXtl....  1710-40 

BemdictXIV...  1740-58 

CiementXIII...  1758-69 

Clement  XIV...  1769-74 

Ho.  VI I77S-49 

PhuVn 1800-23 

Loo  XII 1813-29 

PimVni 1829-30 

GntDTvXVI...  1831-46 

Pitt.  IX  1846-78 

teX^I 1878-1903 

X 1903-14 

innocent  lit Iiw>-Ili»           BeiMlict  XV....  1914 

POPE,  Albert  Angustut,  American  manu- 
facturer: b.  Brookline,  Mass.,  1843;  d.  1909. 
During  the  Civil  War  Mr,  Pope  served  with  the 
35th  Massachusetts  Infantry  and  attained  the 
rank  of  lieutenant-colonel.  After  his  return  to 
civil  life  he  merchanfed  shoemaking  supplies. 
He  founded  the  Pope  Manufacturing  Company 
in  1877,  which  secured  control  of  many  minor 
patents ;  in  1877  also  he  imported  bicycles,  but  in 
the  next  year  began  lo  malu  them.    During  the 
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*bi<7cle  craxe*  Pope's  company  acquired  mil- 
lions. When  the  automobile  had  passed  the  ex- 
perimental staee  Mr.  Pope  ei^afied  ia  the 
manufacture  of  cars,  but  was  unable  to  dupli- 
cate his  success  with  the  bicycle.  The  company 
was  placed  in  the  hands  of  a  receiver  in  190/. 

POPE,  Aluuuidflr,  English  poet :  b.  in  Lom- 
bard street,  London,  21  May  1688;  d.  at  Twidi- 
enbam  on  the  Thames,  Middlesex,  30  M^  1744. 
His  parents  were  Roman  Catholics.  His  father, 
to  whom  the  poet  ascribed  a  not-yet-establisfaed 
connection  with  the  Earls  of  Downc,  was  a 
linen-draper  'who  dealt  in  Hollands  wholesale* ; 
bis  mother,  Edith  Turner,  a  second  wife,  was 
the  daughter  of  William  Turner,  of  Towtborpe, 
in  Yorkshire.  About  1700,  Pope's  father,  hav- 
ing prospered  in  his  businesSf  retired  to  a  small 
proper^  he  had  purchased  at  Binfield,  in  Wiiid- 
sor  Forest.  Pope  was  not  a  strong  child. 
When  he  was  bom  his  parents  were  no  loagtr 
yotrn^;  and  from  his  father  he  inherited  a  frail 
constitution,  from  his  mother  a  life-long  tend- 
ency to  headache.  But  he  had  in  his  ixiyhood, 
and  retained  through  life,  a  voice  like  a  night- 
ingale. His  education  was  desultory  and 
mostly  derived  from  Romish  ecclesiastics.  Writ- 
ing he  taught  himself  by  copying  type.  From 
his  first  sdiool  at  Twyford,  near  Windieiter, 
be  was  removed  because  be  had  been  severely 
punished  for  lampooning  his  master  at  tbe 
tender  age  of  nine.  At  a  subsequent  school  in 
London,  Kntt  by  one  Thomas  Deane,  he  learned 
little ;  but  he  gave  a  taste  of  his  future  quality 
by  tacking  together  an  acting  play  from  O^Iby  s 
Homer,  in  which  the  school  gardener  personated 


Here  it  is  worth  while  to  let  him  speak  for  him- 
self :  ^When  I  had  done  with  m^  priests.  I 
took  to  reading  by  -myself,  for  which  1  baa  a 
great  eagerness  and  enthusiasm,  esj)ecially  for 
poetry;  and  in  a  few  years  I  had  dipped  into  a 

Geat  number  of  tbe  EnglislL  Frendi,  Italian, 
itin  and  Greek  poets.  'This  I  did  without  any 
design,  but  that  of  pleasing  myself :  and  got  the 
languages,  by  hunting  after  the  stories  in  tbe 
several  poets  I  read ;  rather  than  read  the  books 
to  get  the  languages.  I  followed  everywhere  as 
my  fancy  led  me,  and  was  like  a  boy  gathering 
flowers  in  the  fields  and  woods,  just  as  th^ 
tall  in  his  way.  These  five  or  six  years  I  still 
look  upon  as  the  happiest  part  of  my  life." 
(Spence's  'Anecdotes,'  by  Singer,  1820,  p.  193). 
To  this  self -education  bis  Hographers  have, 
with  reason,  att routed  some  of  the  peculiarities 
of  his  character  and  genius.  His  imremitting 
application  no  doubt  injured  bis  health  and 
tended  to  make  bis  life  the  'long  disease*  he 
afterward  called  it  Its  enforced  seclusion, 
coupled  with  the  disabilities  to  which  Papists 
were  then  exposed,  fostered  some  of  that — to 
give  it  its  mildest  name— disingenuousncss, 
which  came  to  be  one  of  his  worst  faults.  On 
the  other  hand,  his  natural  parts  were  so  keen, 
and  his  critical  faculty  so  early  matured,  that 
it  may  be  doubted  whether  any  more  liberal 
training  would  have  better  equipped  him  for 
what  he  afterward  achieved.  He  is  an  excellent 
illustration  of  Boswell's  dictum  about  the  su- 
perior flavor  of  animals  who  *feed  excursively* 
as  contrasted  with  those  who  are  *cooped  up.' 
One  result  of  his  course  of  study  was  that  he 
began  early  to  versify,  or,  as  he  puts  it,  'lisp  in 


numbers.*  His  first  dramatic  essay  has  already 
been  referred  to,  and  he  is  said  to  have  com- 
posed another  on  the  Legend  of  Saint  Genevieve. 
A  third  eSort  was  an  epic  on  Alcander,  Prince 
of  Rhodes,  being  four  books  of  1,000  lines  each 
on  the  Diyden  pattern,  which  croened  under 
water  in  tbe  Archipelago  with  a  description  of 
tbe  Court  of  Neptutx;  By  his  own  account 
this  must  have  beta  a  medl^  of  many  notes. 
"There  was  Milton's  style  ui  one  pan,  and 
Cowley's  in  another ;  here  tbe  style  of  Spenser 
imitated,  and  there  of  Statius :  here  Homer  and 
Virgil  and  there  Ovid  and  Claudian*  (lb.  mi. 
24.277.279),  'Alcander' he  afterward  bunted; 
but  detached  couplets  found  their  way  into  later 
worlcs.  He  alto  translated  part  of  Ovid's 
'Metamorpboses.'  of  Statius,  and  Cicero  de 
Senectute.  His  chief  adviser  was  bis  father,  who 
criticised  bis  'rhymes,*  and  ruthlessly  'lent  him 
down*  when  be  did  not  think  them  good 
enoi^fa.  Tbe  Alcander  etwc  occupied  him  irom 
13  to  15  (lb.  p.  279),  when  he  went  to  London 
to  leara  French  andf  Italian.    His  education  was 


of 


Upin  and  fiosEu,  and  of  Dryden's  *Pref- 


One  was  the  old  scholar  and  diplomatist.  Sir 
William  Trumbull  of  Easthampstead  Park,  who 
advised  him  to  translate  Homer;  another,  tbe 
wit  and  man  of  fashion,  Henry  Cromwell;  a 
third,  the  veteran  dramatist  Wycherley,  who 
was  foolish  enough  to  submit  bis  senile  poetical 
slfusions  to  the  criticisms  of  his  sharp-eyed 


ndsbip,  although  the  manipulation  of  Pope's 
correspondence  hais  not  made  it  an  easy  mailer 
to  understand  the  actual  attitude  of  affairs 
(Courthope's  life.  pp.  73.  387-407).  By  Wych- 
erley Pope  was  introduced  to  William  Walsh 
of  Abberley,  ia  Worcestershire,  the  critic  and 
minor  poet,  who  enjoined  lus  young  friend  to 
make  correctness  his  *stndy  and  aim*  (Spence, 
p.  280).  in  other  words,  'to  study  not  Mily 
accuracy  of  expression,*  but  also  "propriety  of 
design  and  justice  of  thought  and  taste"  (Court- 
hope^s  Life,  p.  2S>.  It  has  been  shrewdly  sug- 
gested that  in  all  probability  Pope's  native  bias 
to  these  thin^  suggested  the  judicious  coun- 
sels of  the  critic  whom  Pope  afterward  styles 
^knowing  Walsh."  Other  literary  Ituninaries 
with  whom  he  became  acqtiainted  at  this  period 
were  Garth  of  'The  Dispensary,*  Congreve,  and 
Lord  Lansdowne. 

Pope's  first  important  publication  was  fais 
'Pastorals'  (1709).  After  the  18*  century 
fashion,  these  were  much  circulated  in  manu- 
script, and  they  were  already  well  known  to 
most  of  the  contemporary  literati  long  before 
they  were  printed.  They  appeared  at  the  be- 
ginning of  the  sixth  volume  of  Tonson's 
'Poetical  Miscellanies*  (which  also  included  a 
modernization  by  Pope  of  January  and  May. 
Chaucer's  'Merdiant's  Tale*);  and  exhibiting, 
as  Johnson  says,  'a  series  of  versiAcation  which 
had  in  Engli^  P**^'!?  '"*  PJ'ccedent,"  met  with 
complete  success.  Two  years  later  appeared 
the  'E^say  on  Criticism,'  said  to  have  been 
written  in  the  year  in  which  the  'Pastorals' 
were  printed.  In  this  poem  Pope  aimed  at  oc- 
cupying much  tbe  same  place  in  English  «■ 
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Poctica,*  and  Boileau  in  French  with  the  'Art 
Po^tique* ;  and  the  performance,  though  o£ 
necessity  a  cento,  was  certainly  an  extraordi- 
nary one  for  a  youth  of  three  and  twenty. 
Addison,  who  noticed  it  in  Spectator,  No.  253, 
certainly  did  not  "damn  it  with  faint  praise* 
when  he  called  it  'a  masterpiece  in  its  kind,* 
which  contained  things  that  "would  have  been 
very  much  admired  in  an  Ancient  Poet.'  though 
he  resreCled  the  freedom  with  which  tne  writer 
already  spoke  of  his  brother  modems.  But  the 
commendation  shows  how  closely  Pope  had  fol- 
lowed the  injunctions  of  Walsh;  and  moreover, 
fully  justified  him  in  offerine  to  Steele's  and 
Addison's  paper  (No.  378),  his  n«t  effort,  the 
'Messiah,'  a  sacred  Eclo^e  modeled  on  the 
'Pollio'  of  Virgil.  B/  this  time  his  style  was 
formed,  and  his  metncal  skill  developed  to  an 
extraordinary  point  of  excellence.  Nothing  was 
wanting  but  a  theme  stuted  to  his  peculiar  gifts- 

This  theme  he  found  in  a  little  piece  which, 
as  a  matter  of  fact,  in  its  first  form,  preceded 
the  'Messiah,'  namely  the  hero-comic  "Rape 
of  the  Loek.>  contributed  in  May  1712,  to  an- 
other 'Poetical  Miscellany,'  that  of  Bernard 
XJntot  It  is  a  flawless  iwece  of  executive 
jewel-work,  the  fraf[ile  theme  of  which  is  the 
theft  of  a  lock  of  hair  ty  Lord  Petre,  a  Roman 
Cathohc  peer,  from  a  noted  beau^,  Miss  Ara- 
bella Fermor.  Out  of  this  trifling  amatory 
escapade  had  arisen  a  family  estrangement, 
which  Pope  was  invited  to  reconcile  by  his 
rhymes.  His  poem  was  more  successful  than 
his  purpose.  Upon  this  he  extended  his  plan, 
and  improved  it.  Not  content  with  the  "let 
well  alone"  of  Ad^son,  who  called  it  "werwn 
sa\, —  a  delicious  little  thing,*  Pope  proceeded 
to  weave  skilfully  into  his  first  sketch  a  subordi- 
nate Rosicrucian  machinery  of  sylphs  and 
gnomeSi  which  eventually  proved  the  best  part 
of  what  Johnson  justly  describes  as  *the  most 
airy,  the  most  ingenious,  and  the  most  delight- 
ful of  all  his  compositions.* 

He  was  now  launched,  and  his  future  popu- 
larity assured.  His  next  works  were  'Windsor 
Forest,'  of  which  he  borrowed  the  design  from 
Denham's  'Cooper  Hill' j  and  the  'Ode  for 
Music  on  Saint  Cecilia's  Day,'  a  competition 
with  Dryden  suggested  by  Steele.  Both  these 
came  out  in  1713.  In  1715,  following  the  'Lock* 
in  its  extended  form  (1714)  and  another  imi- 
tation of  Chaucer,  'The  Wife  of  Bath,'  came 
a  second  modernization  from  the  same  source 
the  longer  'Temple  of  Fame.'  But  the  great 
event  of  1715  was  the  publication  in  June  of 
the  first  four  books  of  the  translation  of  the 
'Iliad.*  Proposals  for  this  had  been  issued  in 
1713,  and  the  generous  advocacy  of  a  new 
friend,  Swift,  had  largely  swelled  the  subscrip- 
tion list  The  task  prop^ssed  until,  in  1720, 
the  Iliad  was  completed  in  six  quarto  volumes, 
dedicated  to  Congreve.  Then  came  the  'Odys- 
sey,* in  which  the  poet  was  assisted  by  two 
subordinate  *hands,*  William  Broome,  1683- 
1745,  and  Elijah  Fenlon  <1683-1730).  By  these 
two  works  Pope  must  have  cleared  from  £8,000 
to  £9,000.  But  though  he  subsequently  boasted, 
that,  thanks  to  Homer,  "he  was  indebted  to  no 

?rince  or  peer  alive,'  it  is  only  just  lo  recall  the 
act  that  while  he  was  right  in  contending  that 
no  bounty  was  involved,  his  subscription  list 
would  have  been  considerably  contracted  if  his 


n  supporters 


withdrawn.    For  this 


famous  paraphrase  itself,  it  must  be  admitted 
that  its  fame  has  somewhat  —  perhaps  too 
mudi  —  faded  at  the  present  time.  It  may  be 
that,  in  Gibbon's  epigram,  *it  is  a  portrait  with 
every  merit  but  that  of  faithfulness  to  the 
original,*  —  it  may  be  that,  as  Bentley  said 
*it  is  a  prett)^  poem,  which  must  not  be  called 
Homer" ;  but  it  is  at  least  a  triumph  of  uniform 
versification,  and  a  surpassing  example  of  sus- 
tuned  achievement  In  that  full-wigged  Age  of 
Anne,  for  the  meridian  of  which  it  was  ex- 
tiressly  calculatec^  it  bulks  largest  of  the  poetical 
output ;  and  its  influence  extended  far  beyond 
its  period  of  production.  No  one  has  written 
more  indulgently  of  it  than  one  of  Pope's 
modem  rivals.  Professor  Conington:  "It  nas 
been  —  I  hope  it  is  still  —  the  delight  of  every 
intelligent  schoolboy;  they  read  'of  kings  and 
heroes  and  of  mighty  deeds'  in  language  which, 
in  its  calm,  majestic  flow,  nnhasting,  onrestine, 
carries  them  on  as  irresistibly  as  Homer's  own 
could  do,  were  they  born  readers  of  Greek;  and 
their  minds  are  filled  with  a  conception  of  the 
heroic  age,  not  indeed  strictly  true,  but  almost 
as  near  the  truth  as  that  which  was  entertained 
by  Virgil  himself?  ('Misc.  Writings,'  1872, 
L  43.) 

A  minor  incident  connected  with  the  'Iliad* 
was  the  misunderstanding  between  the  trans- 
lator and  his  first  critic,  Addison,  to  which  it 
Eve  rise.  Pope's  frailty  of  constitution  l^d 
n  easily  to  magnify  mole  hills,  and  his  liter- 
ary suceptibilities  were  painfully  morbid.  His 
relations,  moreover,  with  Addisop  had  already 
become  strained.  Addison,  as  we  have  seen, 
had  deprecated  that  recasting  of  "The  Rape  of 
the  Lock,*  which  subsequently  proved  so  fortu- 
nate. Pope's  suspicious  nature  resented  this 
advice,  especially  in  view  of  the  result  When 
again  Pope  championed  Addison  against  the 
rancorous  old  critic,  John  Dennis,  Addison  had 
not  approved  —  he  could  hardly  be  expected  to 
approve — ^the  peculiarly  Swiftian  character  of 
Pope's  warfare.  Finally,  by  an  unfortunate 
coincidence,  when  Pope's  'Iliad'  was  annoucced, 
ign  from  a  rival  version  was  put  forward  by  Addison's 
Ode  for  bosom  friend,  Thomas  Tickell  (1686-1740), 
"'■'  which  Pope  perhaps  not  unnaturalljr  regarded  as 

ortnnpted,  if  not  edited,  by  Addison  himself. 
Modem  criticism  has  failed  to  find  any 
valid  ground  for  this  supposition.  But  the 
cumulative  result  of  Pope's  irritation  was  the 
cruelly  clever  portrait  of  Addison  as  'Atticus' 
which  18  years  after  Addison's  death,  found  its 
final  place  in  the  Prologue  lo  the  Satires 
("Epistle  to  Arbuthnot") .  Upon  the  faith  of 
Spence's  'Anecdotes,'  pp.  148-149,  it  was  long 
held  that  Pope,  in  his  first  anger,  had  actually 
sent  the  lines  lo  Addison;  but  this  is  now  held 
not  to  be  probable  (Courtnope's  'Life,'  1889,  p. 
161)  r  and  Spence's  entire  account  is  con- 
jectured to  be  a  fabrication  by  Pope  arising  out 
of  his  desire  to  establish  beyond  a  doubt  the 
fact  that  the  character  was  not  written  after 
die  death,  but  during  the  life  of  Addison.  In 
any  case,  the  'Atticiis'  is  a  matchless  piece  of 
writing,  and  (as  even  Addisonians  must  allow), 
in  some  particulars,  presents  —  to  quote  Thack- 
eray on  Dennis  portrait  of  Steele  —  'a  dread- 
ful rc-iemblance  to  the  original' 

After    the    already-mentioned    'Temple    of 
Fame,'  Pope's  published  works  were  the  'Elegy 
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to  the  Memory  of  an  IfcfortUnate  L«dy,'  a 
poem  probably  idealized  from  the  story  of  ■ 
Mrs.  Weston  of  Sutton,  whose  relatiatM  with 
her  husband  had  not  been  of  the  happiest 
(Courthope,  133) ;  the  'Epistle  of  Eloisa  to 
Abelard,'  which  is  supposed  to  owe  scnielhing 
of  its  passionate  rhetorical  imageiv  to  the  feel- 
ings entertained  at  this  date  by  Ine  writer  for 
Lady  Maty  Wortley  Montagu;  and,  in  colla- 
boration with  Gay  and  Arbuuinot,  the  dramatic 
skit  upon  Dennis  and  others  entitled  'Three 
Hours  after  Marriage'  which  iBnoninonsly 
failed  at  Drary  Lane  in  1717,  to  which  rear  the 
pieces  above  mentioned  also  belong.  In  1725, 
appeared  an  edition  of  Shakespeare  in  six 
quarto  volumes  whidi  has  no  more  authority 
tilan  that  of  Johnson.  Then,  in  May  1728, 
came  the  first  edition  of  The  Dunciad,  Pope's 


imagination  exaggerated  into  an  army  of  per- 
sonal enemies.  In  1729  followed  a  tnore  per- 
fect edition  with  a  dedication  to  Swift.  Other 
issues  succeeded;  and,  in  1742,  was  added  a 
fourth  book  directed  against  duttces  theoloeic 
and  scientific.  The  scheme  o£  the  poem  de- 
scribes the  elevation,  with  fitting  ceremonial,  of 
Lewis  Theobald  (who  had  earned  Pope's 
haired  by  certain  merited  strictures  on  his 
Shakespeare)  to  the  throne  of  Dulness,  then 
vacant  by  the  death  of  Dryden's  'Mac  Fleck- 
noe*  Shadwell,^ 

Thmoah  an  tlw  icalou  crfNonieow  alwilute." 

In  1742  Pope  gratified  a  new  antipathy  by  sub- 
stituting CoUey  Cibber  for  Theobald,  a  change 
which  can  scarcely  be  said  to  have  been  an  im- 
provement. The  Epos  of  the  Dunces  remains 
'nevertheless  a  magnificent  satire  upon  a  subject 
which  is  not  worthy  of  the  powers  it  called 
forth,  though  it  is  perhaps  the  cutminatiiig  ex- 
ample of  the  combative  gifts  of  its  author. 
Ruskin  goes  even  so  far  as  to  call  it  'the  most 
absolutely  chiselled  and  monumental  work 
'exacted'  in  our  country"  (Lectures  on  Art, 
187a  P-  70). 

Swift  has  the  credit  of  eventually  prompting 
the  'Dunciad.'  Pope's  next  etlort,  the  'Essay 
on  Man,'  is  inscribed  to  another  'guide,  philoso- 
pher and  friend,"  Bolinsbroke.  *One  truth  is 
clear,  Whatever  is,  is  right* —  which  is  the  last 
line  of  the  first  of  its  four  epistles,  mi^t  be  de- 
scribed as  the  keynote  of  his  attempt  "to  vin- 
<Ucate  the  ways  of  God  to  Man."  The  writer's 
metrical  dexterity,  his  power  of  crystalUiing 
precept,  and  his  executive  skill  generally,  were 
never  shown  to  greater  advantage  than  in  this 
work;  but  the  consensus  of  criticism  has  come 
to  the  conclusion  that  he  was  not  in  complete 
sympathy  with,  if  indeed  he  thoroughly  compre- 
hended, the  philosophical  tenets  of  the  meteoric 
genius  whom  he  terms  "the  master  of  the  poet 
and  the  song.*  Hence  critics  like  the  late  Sir 
Leslie  Stephen  have  come  to  describe  the  argu- 
ments as  "confused,  contradictory,  and  often 
childish.*  Yet,  although  the  poem  labors  un- 
der these  disadvantages,  and  although,  more- 
over, it  is  only  part  of  an  unfinished  whole,  it 
had  an  extraoroifiary  popularity  with  its  first 
public,  and  also  on  the  Continent,  where,  in  its 
translated  form,  it  must  have  made  its  appeal 
by  its  matter  rather  than  its  manner. 

To  Bolingbroke  also  Pope  owed  what  must 


ever  be  rmrded  as  his  greatest  and  most  pei^ 
sonal  performanees,  his  'Moral  Essays'  and 
his  'Satires  and  Epistles.*  The  'Moral  Essays* 
appoircd  from  1720  to  1735 ;  the  'Satires  and 
^sties'  from  1733  to  1738.  These  last  are  un- 
rivaled in  their  ptmgent  criticism  and  poi^ 
traiture  of  contemporary  character  and  man- 
ners. "It  is  no  paradox,*  said  the  late  Rector  of 
Lincoln  College,  Marit  Pattison,  "to  say  that 
these  'Imitations'  are  among  the  roost  original 
of  Pole's  writings.  So  entirely  do  they  breathe 
the  spirit  of  the  age  and  country  in  which  tfae^ 
were  written  that  they  can  be  read  without  ref- 
erence to  their  Latin  model*  (Preface  to 
'Satires  and  Epistles'). 

The '  discussion  of  Pope's  untiring  literary 
labors  has  left  his  life  somewhat  in  the  back- 
ground. In  April  1716,  not  Icuig  after  the  ap- 
pearance of  the  first  instalment  of  his  Homer 
he  moved  from  Binfield  to  Chiswick,  where  he 
lived  in  what  is  now  known  as  Mawson's  Row. 
In  1717  his  works  had  become  numerous  enou^ 
to  fill  a  handsome  folio  volume  which  was 
issued  by  Tonson  and  Lintot,  with  its  author's 

Srtrait  engraved  by  George  Vertue  after 
arles  Jervas.  In  October  of  the  same  year 
his  father  died;  and  he  moved  with  his  m<rther 
to  a  little  villa  at  Twickenham  in  which  he 
thenceforth  resided,  "twisting  and  twirling  and 
rhyniit^  and  harmonizing*  five  acres  of  garden 
imtil  it  became  "two  or  tnree  sweet  little  lawns, 
opening  into  one  another  and  surrounded  with 
impenetrable  woods.*  Here  he  received  his 
friends,  among  others  the  Joseph  Spence,  to 
vrhom  we  owe  the  bulk  of  our  Fopiana.  In 
1733  his  mother,  to  whom  be  had  always  shown 
an  exquisite  filial  affection,  and  whom  be  tended 
lovingly  to  the  last,  died  at  an  advanced  age. 
Ten  years  later  he  himself  was  pas^ng  away, 
prematurely  old,  and  worn  out  with  astmna  and 
dropsy,  though  scarcely  55.  To  the  end  he 
continued  to  "dispense  his  morality*  (in  the 
form  of  his  Ethic  epistles),  and  to  revise  and 
rearrange  his  other  poems.  Finally  he  died  at 
Twickenham,  30  May  1744,  and  was  buried  in 
the  middle  isle  of  the  parish  church,  where  17 

Ers  later  a  monument  was  erected  to  him  by 
literary  executor.  Bishop  Warburton.  In 
1730  Giiliver  had  published  a  second  volume  of 
his  poems  and  in  1737-41  had  appeared  two 
corresponding  volumes  of  his  letters,  etc.  The 
story  of  these  last,— of  the  artifices  employed 
to  secure  their  publication,  of  their  manipula- 
tion and  readjustment  to  suit  the  writer's  own 
views  would  take  too  long  to  tell  here.  But  the 
subject  has  been  amply  discussed  in  Dilke's 
'Papers  of  a  Critic,'  1875,  in  the  "Introduction 
to  Pope's  Correspondence*  (Vol.  VI,  1871)  of 
Elwin  and  Courthope's  'Works,'  and  in  Court- 
hope's  'Life*  (1889), 

Pope  was  never  married.  At  one  period  of 
his  career  he  had  cherished  a  passion  for  the 
brilliant  Lady  Mary  Wortley  Montagu,  by 
whom  he  was  encouraged  and  scorned,  treat- 
ment for  which  he  took  his  revenge  fiercely  in 
subsequent  satires.  But  his  greatest  feminine 
fricntf  was  Miss  Martha  Blount  of  Mapledur- 
ham,  an  old  acquaintance  of  the  Binfield  days, 
with  whom  he  renewed  his  relations  at  Chis- 
wick and  Twickenham,  and  whose  friendship 
he  retained  at  the  close  of  his  life.  He  had 
spept  three  or  four  hours  a  day  with  bet  for  15 
years,  he  said  in  1730;  and  die  companicmsbip. 
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which  was  prolonged  for  nearly  15  jea.n  niore, 
seems  always  to  have  had  a  cheering'  effect  upon 
his  drooping  and  variable  spirits.  Into  the 
tangle  of  gossip  which  has  gathered  about  this 
connection,  memorable  among  literary  alliances, 
it  is  profitless  to  enter.  But  that  Pope  was  de- 
votecily  attached  to  his  blue-eyed  goddess  there 
can  be  no  manner  of  doubt 

Poije's  character  is  so  intimately  connected 
with  his  personality  that  it  is  impossible  to  omit 
here  some  description  of  his  habits  and  appear- 
ance. Though  amiable  and  attractive  in  child- 
hood, bis  seaentaiy  life  and  close  application  in 
early  youth  speedily  affected  a  constitution  not 
radically  sound  at  Uie  outseL  He  was  remark- 
ably frail  and  small  (four  feet  six),  and  he 
rapidly  became  defonned  As  already  stated  he 
was  a  martyr  to  headaches.  In  his  diet  he  re- 
quired to  exercise  the  greatest  caution;  and  he 
suffered  cruelly  from  ai^  deviation  from  his 
rigime.  He  was  intensely  susceptible  to 
changes  of  temperature  and  climate.  In  his 
earlier  days  he  was  able  to  take  horse  exercise; 
but  in  his  manhood  he  could  not  dress  himself 
without  help,  nor  could  he  come  abroad  without 
being  wadded  with  furs  and  stiffened  with  buck- 
ram. That  these  things  reacted  upon  bis  views 
of  life  can  scarcely  be  contested.  'He  was  the 
most  irritable  of  the  irritable  race,'  says  one 
contemporary;  Mens  cnrva  in  corPpre  cwrvo, 
says  another.  ''He  played  the  politician  about 
cabbages  and  turnips^  says  a  third  Per  contra, 
it  must  be  remembered  that,  however  sensitive, 
artificial  and  vindictive,  he  was  a  devoted  son 
and  an  attached  friend  And  at  least  he  was  a 
genuine  litleraUur, 

As  a  poet  his  general  position  is  easy  to  de- 
fine. He  was  not  a  great  lyrist;  he  was  not  a 
profound  thinker;  but  he  is  a  supreme  artificer. 
Borrowing  the  heroic  couplet  from  Dryden,  he 
brou^t  It,  as  the  medium  for  didactic  and 
satirical  verse,  to  a  pitch  of  perfection  which 
has  never  been  surpassed,  thou^  it  has  some- 
times been  made  monotonous  by  imitation.  He 
could  not,  as  we  have  implied,  ori|;inaie-  but 
he  could  decorate  to  anj^  extent.  Granted  the 
theme,  he  could  develop  it;  he  could  embroider 
it  supremely;  be  could  lend  it  every  advanta^ 
in  the  way  of  condensed  perspicuous  and  et»- 
granimatic  exposition.  The  major  part  of  his 
work  is  a  triumphant  exemplification  of  Addi- 
son's dictum  that  "Wit  ancf  fine  Writing  tioth 
not  consist  so  much  in  advancing  Things  that 
are  new,  as  in  giving  Things  that  are  Icnown 
an  a^eeable  Turn."  This  was  Pope's  chief 
function.  With  inspiration,  with  the  unat- 
tempted  or  unimagined  in  poetry,  he  had  small 
concern.  But  he  could  express,  in  a  given 
metrical  form,  and  with  faultless  lucidly  and 
finish,  the  best  floating  ideas  in  circulation  at 
the  time  of  writing.  His  gifts  of  wit  and  irony 
led  him  inevitably  in  the  direction  of  the  satire; 
and  his  hi^-water  mark  is  his  'Epistle  to  Ar- 
bnihnot,'  which  exhibits  his  variea  and  excep- 
tional powers  in  their  fullest  diversity. 

BiUiography. —  There  are  several  earW  lives 
of  Pope  of  which  that  by  Johnson  ('PoetB,' 
London  1781)  is  the  most  important.  Of  later 
efforts,  the  most  notable  are  Carrutbers  (1853- 
S7);  Sir  Leslie  Stephen  (1880);  Courthope 
(1889).  Of  Pope's  'Works'  there  are  editions 
ty  Warburton  (1751) ;  Warton  (1797)  ;  Bowles 
(1806),  and  Roscoe  (1824);  but  all  these  give 


place  to  the  10  vtrfnffie  ecfition  by  Elwin  and 
Courthope  (1871-69).  Good  editions  of  the 
poems  alone  are  'The  Cambridge  Edition,' 
edited  by  H.  W.  Boynton  (Boston  1903) ;  that 
edited  with  memoir  by  J.  Dennis  (London 
1891)  and  the  'Globe  Edition'  (New  Yoik 
1899).  Connilt  Spence's  'Anecdotes,'  by  Singer 
(1820)  ;  Dilke's  'Papers  of  a  Critic>  (above 
mentioned) ;  Mark  Pattison.  'Essay  on  Man' 
(IStff),  and  'Satires  and  Epistles'  (1872)  ;  Con- 
ington  (above  mentioned)  ;  Abbots  'Concord- 
ance' (London  1875),  and  Monl^t  in  Revue 
des  Atwf  Mandtt  (March  1888  for  Pope's  in- 
fluence abroad.  Consult  also  Dennis,  John, 
<The  Age  of  Pope,  1700-1744'  (London  1894) ; 
Chesterton,  G.  K.,  'Varied  Types'  (New  Yoifc 
1903);  Symonds,  E.  M.,  'Mr.  Pope:  His  Life 
and  Times'  (ib.  1909). 

Austin  Dobson, 

.      _.,.  of  Goldtmi  " 

ardtoH/  tic. 

POPS,  Charles  A-  American  sutveon:  b. 
Huntsville,  Ala.,  1818;  d.  1870.  He  received  his 
education  at  the  Cincinnati  Medical  College 
and  at  the  University  of  Pennsylvania.  From 
1843  to  1847,  Dr.  Pope  was  professor  of  an- 
atomy and  physiology  at  Saint  Louis  Uni- 
versity; from  1847. to  1853  professor  of  surgery 
and  from  1846  to  1853  dean  at  the  same  insti- 
tution. From  1853  to  1867  he  held  the  chair  of 
surgery  at  the  Saint  Louis  Medical  College,  the 
medical  department  of  Washington  University. 
He  was  president  of  the  American  Medical  As- 
sociation in  1854  and  after  1867  lived  in  Paris. 

POPE,  Franklin  Leonard,  American  elec- 
trician: b.  Great  Barrington,  Mass.,  2  Dec.  1840; 
d.  there,  13  Oct.  1895.  He  was  a  telegraph  o^ 
erator  in  I8S7,  assistant  engineer  of  the  Atnen- 
can  Telegraph  Company  in  1862  and  in  1864 
while  holding  a  similar  position  in  the  Russo- 
American  Company  made  the  first  survey  of  the 
territory  between  British  Columbia  and  Alaska. 
Later  with  Edison  he  invented  the  stock  ex- 
change "ticker,"  in  1872.  He.  invented  the  rail 
circuit  for  automatically  controlling  electric 
block  signals,  was  editor  of  the  Electrical  En- 

R'neer,  1884-95;  and  president  of  the  American 
stitute  of  Electrical  Engineers  in  1885.  He 
published  'Modem  PracUcc  of  the  Electric 
^ele^ra  ■•     ■— 

POPE,  John,  American  soldier:  b.  Louis- 
ville, Ky.,  16  March  1822;  d.  Sandusky,  Ohio, 
23   Sept.    1892.    He  was  graduated   from   the 

United  States  Military  Academy  in  1842,  was 
assigned  to  the  topographical  engineers,  served 
in  Florida  in  1842-44,  in  1846  entered  the 
United  States  Army  in  Mexico  during  its  ad- 
vance on  Monterey,  was  brevetted  captain,  and 
in  1349  conducted  the  exploring  expedition 
which  opened  up  Minnesota  and  demonstrated 
the  navigability  of  the  Red  River  of  the  North. 
In  1853  he  was  in  New  Mexico,  employed  In 
surveys  for  the  projected  Pacific  Railway;  and 
in  1854-59  explored  the  plains  and  the  Rocky 
Mountains,  bdn^  the  first  to  experiment  in  the 
irrigation  of  arid  western  tracts  by  means  of 
artesian  wells.  After  his  return  from  these 
duties,  he  criticized  the  policy  of  President 
Buchanan  in  a  lecture  delivered  at  Cincinnati 
in  February  1861  and  for  this  action  was  sum- 
moned to  a  court-martiaL    The  trial  was,  bow- 
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evei,  dropped  Made  brigadier  of  volunteers 
in  May  iBoI,  he  was  assigned  lo  command  in 
Missouri,  quickly  orKanized  at  Commerce,  Mo., 
an  army  of  about  12,000  and  in  March  1862 
effected  the  capture  of  New  Madrid  and  Island 
No.  10.  He  was  promoted  major-general  of 
volunteers  and  made  brigadier-eeneial  in  the 
regular  army.  He  was  then  placed  in  com- 
mand of  the  Army  of  Virginia  and  fought  the 
battles  of  Cedar  Mountain  and  the  second  Bull 
Run.  In  die  latter  he  was  badly  worsted  by 
■Stonewall*  Jackson  (q.v.)  and  on  his  return 
to  Washington  requested  to  be  relieved  from 
his  command.  He  was  thereupon  transferred 
to  the  Department  of  the  Northwest,  where  he 
directed  a  campaign  against  the  Sioux;  and  in 
1865  was  appointed  to  the  command  of  the 
military  division  of  the  Missouri ;  subsequently 
made  the  Department  of  the  Missouri,  Later 
be  was  in  command  of  various  military  districts, 
of  the  Department  of  the  Lakes  and  that  of 
the  Pacific  and  in  March  1866  was  retired  with 
rank  of  major-general.  From  his  defeat  in  the 
second  battle  of  Bull  Run  developed  the  trial, 
conviction  and  subsequent  restoration  of  Gen. 
Fill  John  Porter  (q-v.).  He  published  'Ex- 
plorations from  the  Red  River  to  the  Rio 
Grande'  (in  'Pacific  Railroad  Reirorts'  vol. 
Ill) ;  and  'The  Camp^gn  of  Virginia,  of  July 
and  August  1862'    (1865). 

POPE,  John  Henry,  Canadian  statesman: 
b.  Eastern  Township,  province  of  Quebec, 
1824;  d.  1889.  He  received  his  education  at  the 
Compton  High  School;  took  an  active  interest 
in  Qjnscrvative  poUtics  after  1857  and  after 
1867  represented  Compton  Couoty  in  the  Cana- 
dian Assembly.  In  1871-73  Pope  became  Min- 
ister of  Agriculture  in  Sir  John  A.  Macdonald's 
first  Cabinet  and  held  the  same  office  in  that 
premier's  second  Cabinet  from  1878  to  1885. 
After  1885  Po[>e  was  Minister  of  Railw»'S  and 
Canals.  With  Tupper  and  Macdonald  he  ne- 
gotiated the  contract  for  the  construction  of 
the  Canadian  Pacific  Railroad  which  was  later 
approved  by  the  Dominion  Parliament 


at  the  College  of  the  City  New  York,  and  IL 
1894  was  graduated  at  the  School  of  Mines  of 
Columbia  University.  In  1895  he  was  Fellow  of 
the  American  Academy  in  Rome,  and  in  1896-97 
held  the  Schennerhorn  traveling  fellowship  in 
architecture.  In  1900  Mr.  Pope  attended  the 
Ccole  des  Beaux  Arts,  Paris,  since  when  he  hai 
practised  in  New  York.  His  principal  works 
are  the  Scottish  Rite  Temple,  Washington; 
Plattsbure  (N.  Y.)  aty  Hall;  McDonoi^ 
MemoriaT  Flattsburg;  Lincoln  Memorial,  Hod- 
genvilte,  Ky. ;  the  Terminal  Station,  Richmond, 
Va.:  residences  of  Mrs.  W.  K.  Vanderbilt,  Jr., 
Ogden  B.  Mills,  Mrs.  Arthur  Scott  Burden, 
Levi  P.  Morton,  John  R.  McLean,  Henry  White 
and  Mrs.  R.  S.  Hitt,  Washington,  etc.,  and 
memorial  tomb  of  William  B.  Leeds,  New  York, 
in  1916  Mr,  Pope  was  awarded  the  Architectural 
League  medal  of  honor  in  architecture  and  in 
1919  was  elected  associate  of  the  National 
Academy  of  Design. 

POPE,  William  Bart,  Methodist  theologian: 
b,  Hortwi,  Nova  Scotia,  1822;  d.  1903.  He  re- 
ceived his  education  at  Richmond  College,  Lon- 
don, and  from  1841  to  1867  bdd  pastorates  io 
England,   after  which   he  held   the  chair   of 


theoltwy  at  Didabuiy  Colleg^  UancheMer.  He 
published  'Discourses  on  the  Kingdooi  and 
Keien  of  Christ'  (1869);  'The  Person  of 
Christ'  (1875;  3d  ed.,  1899);  'Christian 
Theology'  (2d  ed..  3  vols.,  1877-80) ;  'The 
Prayers  of  St.  Paul'  (1876) ;  'Sermons  and 
Addresses*    (1878);    <A  Higher  Cat echisi       ' 

Theoh      ■ "        ■"        "   "' 

Ijfe  c 
(London  1912). 

POPERINGHK,  pSp'rang,  Belgium,  town 
in  the  province  of  West  Flanders,  about  four 
miles  from  the  French  frontier  and  five  miles 
west  of  Ypres,  with  which  it  is  connected  by 
rail.  It  is  an  andent  town  and  in  the  14th  century 
was  a  rival  of  Ypres.  Nearby  were  great  hop 
gardens,  tanneries  and  bleaching  grounds.  Most 
of  the  city's  ancient  landmarks  were  obliterated 
during  the  War  of  1914-18  in  the  exceptionally 
severe  fighting  in  Ypres  and  its  neighborhood. 
Laces,  linens  and  woolens  were  manufactured  in 
considerable  quantities  previous  to  the  war, 
when  the  population  totaled  12.205. 

POPHAM,  p6p'im,  Georn,  English  colo- 
nist; b.  Somersetshire,  about  1S50;  d,  1608.  Be- 
coming a  partner  of  (jorges  in  projecting  tlie 
colonization  of  Maine,  he  collected  120  men  and 
sailed  from  Plymouth  in  1607  with  two  vessels 
and  arrived  in  August  of  that  year  at  the  es- 
tuaty  of  the  Kennebec  There  he  erected  a 
small  fort  and  storehouse  and  named  the  place 
Fort  Saint  George.  He  was  chosen  president 
of  the  colony,  the  first  English  settlement  in 
New  England,  but  his  death  in  the  following 
year  ana  the  severity  of  the  winters  dishear- 
tened his  followers  who  soon  after  his  death 
abandoned  the  colony  and  returned  to  E^land. 

FOPHAH,  SiK  Jcrfin,  English  jurist:  b. 
Wellington,  Somerset.  1531 ;  d.  10  June  1607. 
He  was  educated  at  Oxford,  studied  in  the 
Middle  Temple  and  became  sergeant  at  law  in 
1571.  After  having  been  speaker  of  the  House 
of  Commons  in  l58l  and  Attorney-General  in 
1585  he  was  made  lord  chief  justice  in  1592  and 
held  this  post  15  years.  He  was  a  brother  of 
Cjeorgc  I^iphai^  and  in  1607  was  associated 
with  him  and  Sir  Fernando  Gorges  in  eetab- 
li^ing  the  Popham  cDk>nv  in  what  is  now  the 
State  of  Maine,  the  three  holding  a  patent  to  an 
extensive  tract  of  territory  in  that  region. 

POPINJAY,  a  parrot;  a  figure  of  a  bird 
formerly  put  up  as  a  mark  for  archers  to  shoot 
at  The  green  woodpecker  is  also  so-called  in 
provincial  parts  of  Great  Britain. 

POPISH  PLOT.    See  Gates,  Titus. 

POPLAR,  England,  a  metropolitan  and 
Parliamentary  borough  of  London,  on  the 
Thames  between  Limehouse  Reach  and  Black- 
wall  Reach.  Area,  2,328  acres.  The  district  is 
poor,  overcrowded  and  depressing,  with  a  high 
deathrate  and  containing  the  largest  proportion 
of  paupers  in  London,  3ie  latter  being  43,  four 

Gr  1,000  at  Christmas  1913.  Blackwall  and  the 
[e  of  Dogs  are  in  the  borough,  and  the  docks 
—  East  and  West  India  and  Millwall  — afford 
employment  to  the  laboring  population.  Engi- 
ne erii^,  shipbuilding  and  diemicals  are  tne 
chief  industries.  The  metropolitan  borough  in< 
eludes  the  Bow  and  Bromley  and  the  Poplar 
divisions  of  Tower  Hamlets,  each  returning  one 
member.  Pop.  about  IfiZA^.  Consult  Cow- 
per,  'Descriptive  Account  of  Uillwall>  (1853); 
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Forrow,  'The  Thames  and  Its  Docks'  (1877)  ; 
Simraonds,  'History  of  Poplar'  (1870),  and  the 
publications  of  Ihe  committee  for  the  survey  of 
Greater  London. 

POPLAR,  a  genus  (Poputui)  of  trees  of 
the  family  Salicacea  which  includes  only  one 
Other  genus,  Salix,  the  willows.  The  species, 
which  probably  do  not  ejtceed  25,  are  widely 
distributed  in  the  Northern  hemisphere  from 
sub-tropical  regions  to  the  limits  of  vegetation 
both  in  latitude  and  altitude.  Half  of  them 
are  American.  They  are  mostly  of  small  or 
medium  size,  quick  growth  and  short  duration ; 
bear  deciduous,  broad,  heart-shaped  or  lozenge- 
shaped  haves  on  long  slender  petioles;  dicecious, 
naked  flowers  usually  in  pendulous  catkins 
which  appear  before  the  leaves;  and  small  two- 
to  four-celled  fruits  (capsules)  filled  with  cot- 
tony seeds.  Their  wood  is  generally  soft,  light 
and  white.  It  is  little  used  for  timber  or  lum- 
ber; but  it  is  an  important  fuel  wood  in  regions 
such  as  the  Western  States,  where  fuel  is  scarce 
and   costly.    The   trees   are   often   planted    for 


favorites  for  copses  and  for  poUartung  (q.v.). 
The  lumber  called  poplar  is  generally  that  of 
another  tree, —  the  wnitewood  or  tulip  tree 
(i^.v.).  Poplars  are  used  in  enormous  quan- 
tities for  making  wood-pulp  paper,  carboard, 
etc.,  especially  in  Ontario,  Quebec  and  the  New 
England  States,  where  hundreds  of  acres  of 
forest  are  cut  for  this  purpose  annually.  As 
ornamental  trees  they  are  frequently  planted  to 
excess  at  summer  resorts  because  they  quickly 
make  an  effect.  In  such  cases  they  give  an  atr 
of  cheapness  to  die  place  not  observable  where 
maples,  oaks,  etc.,  are  prevalenL  The  latter 
should  alwxfs  be  planted  with  poplars,  in  order 
to  replace  them. 

Poplars  are  as  easily  proi^gated  from  cut- 
tings as  currants  or  willows;  in  some  cases  the 
switches  need  only  be  stuck  in  moist  ground. 
The  choice  horticultural  varieties,  especially  the 
weeping  kinds,  are  grafted.  Suckers  may  be 
used,  but  since  their  removal  generally  induces 
the  growth  of  many  more  suckers,  this  method 
must  be  practised  with  caution  except  where 
the  ground  is  not  valuable.  The  species  will 
succeed  in  a  great  variety  of  soils  from  sand  to 
clay,  and  in  almost  any  situation,  even  in  crev- 
ices on  rocky  mountain  slopes.  Some  of  them, 
however,  especially  the  cottonwood,  seem  to 
thrive  best  in  low  alluvial  land  upon  the  mar- 

The  best-known  species  are  probably  the. 
following:  The  Lombardy  poplar  (P.  nigra, 
var.  italtca,  also  called  P.  pyramtdatis.  P.  itatica, 
P.  fusHgiata,  etc.)  is  probably  a  native  of  Asia, 
whence  it  has  spread  to  the  Mediterranean  re- 
gion and  thence  to  temperate  countries  through- 
out the  world,  it  is  noted  for  its  erect  instead 
of  spreading  habit,  which  makes  it  a  striking 
speciinen  in  ornamental  plantings.  It  grows 
very  rapidly,  attains  a  height  of  100  to  150  feet 
but  is  not  long-lived  in  the  coldest  States  ana 
most  of  Canada.  It  is  one  of  the  worst  species 
to  produce  suckers ;  bence  it  should  not  be 
planted  where  the  soil  will  be  disturbed  by  cul- 
tivation. 

The  black  poplar  (P.  nigra)  is  a  native  of 
northern  Asia  and  Europe,  and  is  occasionally 
leen  as  an  escape  in  America  east  of  the  Mi»- 


sissippT  River.  It  is  of  rather  pyramidal  habit, 
less  erect,  however,  than  its  variety  the  Lom- 
bardy, and  of  darker  colored  foliage  and  slower 
growth  than  the  cottonwood.  It  seldom  ex- 
ceeds 100  feet  in  hei^t.  The  down  from  its 
seeds  has  been  used  for  paper,  hat  and  cloth- 
making  in  France,  but  the  industry  has  been 
abandoned  as  un  remunerative.  The  wood, 
which  is  not  prone  to  shrink  and  swell,  is  used 
for     turning,     cabinet-making,     toys,     flooring. 

The  Carolina  poplar  (P.  deltotdet)  is  an 
American  species  well  known  from  New 
Brunswidc  to  the  Rocky  Mountains  and  south- 
ward to  the  Gulf  States.  It  is  the  largest  of 
the  ^nus,  specimens  sometimes  attaining  150 
feet  in  height  and  more  than  six  feet  in  diam- 
eter. It  is  also  one  of  Ihe  most  valuable,  its 
timber  being  considered  useful  for  nearly  all  the 
purposes  mentioned.  It  is  also  more  highly 
prized  for  ornamental  planting  than  any  other 
species,  since  if  not  only  succeeds  well  in  all 
soils,  but  possesses  qualities  of  stabili^  and 
strength  tacking  in  othef  species.  Its  bright, 
glossy  foliage,  constantly  in  motion,  adds 
cheeriness  and  life  to  plantations  as  few  other 
trees  can.  It  is  one  of  the  most  popularly 
planted  species  in  the  Western  States,  not  only 
for  shelter  and  for  fuel  but  for  timber  and  lum- 
ber. In  Europe  it  is  often  called  the  Canadian 
or  Italian  poplar.  It  has  several  horticultural 
varieties,  among  which  a  striking  form  -s  the 
golden-leaved  P.  vangeeriii,  which  is  one  of 
the  choicest  of  yellow-leaved  trees. 

The  balsam-poplar  or  tacamahac  (P.  balsam- 
ifera)  is  indigenous  from  Newfoundland  to 
British  Columbia  and  extends  well  into  Siberia, 
its  southern  limits,  except  in  the  mountains, 
being  about  Pennsylvania.  Its  erect  growth  re- 
semoles  the  Lombardy  poplar,  but  it  is  slower 
in  growth,  more  ruggea  and  hardy.  The  type 
Species  and  its  three  well-marked  botanical  vari- 
eties exceed  the  cottonwood  in  variability.  A 
closely  related  species  is  the  balm  of  Gilead  (P. 
candUans),  a  well-known  tree,  frequetitly 
planted,  with  large  buds  noted  for  their  spring 
fragrance.  It  is  indigenous  from  Nova  Scotia 
to  New  Jersey  and  westward  to  Minnesota,  and 
is  less  pyramidal  than  the  type  species,  usually 
making  a  rather  broad  tmi.  It  seems  to  be  dis- 
appearing from  the  woods,  though  formerly  tl 
was  a  large  tree  sought  for  its  timber.  For  the 
dark  tone  of  its  foliage  it  is  often  planted  as  a 
background  tree,  tut  not  in  smoky  localities. 

The  white  poplar  or  abde  (P.  alba),  a 
European  and  Asiatic  species,  which  grows 
about  75  feet  tall,  has  been  introduced  into 
America,  where  it  has  become  naturaliied,  from 
Nova  Scotia  to  New  Jersey.  In  Europe  it  is 
used  for  many  of  the  purposes  mentioned 
above.  The  European  aspen  (P.  tremuta), 
common  in  ^th  Asia  and  Europe,  is  known  in 
America  mainly  by  its  weeping  variety  (P. 
tremula,  var.  pendula).  The  American  aspen 
(P.  tremuloides)  is  one  of  the  first  trees  to  ap- 
pear in  clearings,  thus  acting  as  an  important 
agent  in  reforestation,  holding  the  soil  until 
slower-growing  trees  can  obtain  a  start.  (See 
Aantf). 

About  100  species  of  insects  feed  upon  the 
poplars  in  America.  Among  these  arc  several 
species  of  plant-lice,  leaf-miners  and  leaf- 
rollers-  (qq.v.).     Among  the  cater]rillars  which 
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feed  npoo  the  ioM^ge,  the  most  common  are 
probably  the  larvic  of  the  antiopa  buiterfly,  the 
10  moth,  tussock  moth  and  poplar  span-worm ; 
also  several  general  feeders  of  the  families 
Noctuida    and    Geometrida.     These 


also  a  large  niunber  of  borers  which  live  ... 
the  trunks  or  twigs.  The  roots  and  trunk  are 
attacked  by  Prionus  laticoitis,  which  also  feed 
Upon  pine  and  apple  trees  and  grape  vines. 

Consult  Sargent,  'Silva  of  Nordi  America' ; 
Packard,  'Insects  Injurious  to  Forest  Trees* 
(Washington  1890). 

POPLAR  BLUFF,  Mo.,  city,  county-scat  of 
Bntler  Connty,  on  the  Big  Black  River,  and  on 
the  Saint  Louis,  Iron  Mountain  and  Southern, 
the  Saint  Louis  and  San  Francisco  and  the 
Bntler  County  railroads,  about  125  miles  south 
of  Saint  Lonis.  It  is  in  a  section  where  lum- 
bering and  the  manufacture  of  Itunber  prod- 
ucts are  given  much  attention.  Stock-raising 
is  carried  on  to  a  considerable  extent.  In  the 
vicinity  are  valuable  clav  deposits.  The  diief 
manufactures  are  foundry  and  machine-shop 
products,  cooperage  products,  brick  and  lumber 
products.  The  dh-  owns  and  operates  the 
waterworks.    Pop.  0,916. 

POPLAR  SPRING  CHURCH  (PEH- 
BLBS'  AND  PBQRAM'S  FARM,  Vaaghan 
Road),  Bktttc  of.  In  co-operation  with  the 
movement  against  Richmond  from  the  north 
Mde  of  James  River,  29  Sept.  1864  (see  Fort 
Harbison,  Battle  of).  General  Grant  ordered 
a  movement  from  his  left,  south  of  the  river, 
in  a  northwest  direction  toward  the  Boydton 
road  and  South  Side  Railroad,  the  intention  be- 
ing to  extend  his  intrenched  line  beyond  the 
Weldon  Railroad  in  the  direction  of  the  South 
Side  Railroad.  General  Warren,  with  Griflltn's 
and  Ayres'  divisions  of  the  Fifth  corps,  was 
first  to  secure  the  jnnction  of  the  Squirrel 
Lcvet  and  Poplar  Spring  Church  roads,  coming 
in  from  the  southwest,  at  which  point  the  Con- 
federates had  intrenchments  coverini;  the  roads. 
General  Parke,  with  Willcox's  and  Potter's  di- 
visions of  the  Ninth  corps,  was  to  follow  War- 
ren and  form  on  his  left,  then  both  were  to 
advance  toward  the  Boydton  road.  Gregg's 
cavalry  division  was  to  move  on  the  Vaughan 
road  and  other  roads  on  the  left  and  rear  to 
the  crossing  of  Hatcher's  Run,  where  the  Con- 
federates had  a  redoubt  at  the  termination  of 
thdr  intrenchments.  At  7.30  a.m.,  30  Septem- 
ber, Griffin  and  Ayres  moved  out  of  their  in- 
trenchments at  Globe  Tavern,  advanced  cau- 
tiously three  miles  through  a  dense  growth  of 
woods  and  encountered  a  Confederate  picket- 
line  behind  light  works  thrown  up  along  the 
road  in  front  of  Poplar  Spring  Church.  This 
line  was  driven  in,  and  the  advance  continued, 
until  it  came  under  a  sharp  fire  from  a  line  of 
works  on  Peebles'  farm,  held  by  Bearing's 
cavalry  brigade  and  some  infanlrv.  A  short 
halt  was  made,  the  order  to  assault  was  given 
and  the  works  were  carried  with  small  loss. 
On  the  left  Parke  moved  through  a  narrow 
belt  of  timber,  in  a  northwest  direction  toward 
the  Boydton  road,  and  encountered  the  Con- 
federates on  Pegram's  farm.  The  forces  hold- 
inu  the  Petersbure  intrenchments  were  A.  P. 
Hill's  corps  and  B.  R.  Johnson's  division  of 
infantry,  witli  Wade  Hampton's  two  divisions 


and  Dearing's  brigade  of  cavalry,  all  under 
command  of  A.  P.  Hill.  The  main  Confederate 
line  of  intrenchments  had  been  extended  in  a 
southwest  direction  nearly  to  Hatcher's  Run, 
covering  the  Boydton  road  and  South  Side 
Railroad.  Hill  threw  out  two  divisions,  which 
came  into  collision  with  Potter's  division, 
flanked  it  on  the  right  and  drove  it  back  in 
some  confusion.  A  new  line  was  now  fotmed 
bv  Parke,  with  Willcox's  troops,  which,  with 
Griflin's  line  on  the  right,  after  a  spirited  en- 
gagement, checked  the  Confederate  advance 
about  dark,  after  a  loss  in  Parke's  command  of 
nearly  500  killed  and  wounded,  and  many  pris- 
oners. Late  in  the  afternoon  next  day  (1  Octo- 
ber) Mott's  division  of  the  Second  corps  came 
up,  and  on  the  2d  Parke  advanced,  under  a 
heavy  fire  of  artillery  and  musketry,  and  estab- 
lished a  line  of  intrenchments  about  a  mile 
from  that  of  the  Confederates,  connecting  on 
the  right  with  the  line  held  by  the  Fifth  corps 
and  on  the  left  readiing  the  Weldon  Railroad 
and  extending  to  the  left  and  rear.  On  the 
left  and  rear  Gregg's  cavalry,  30  September, 
drove  back  Dunnovant's  cavalry  brigade,  and 
next  day  was  heavily  attacked  by  Hampton's 
cavalry  on  the  Vaughan  road,  but  he  repulsed 
the  attack,  inflicting  heavy  loss.  The  Union 
loss,  30  September,  1  and  2  October,  was  187 
killed,  900  wounded  and  1^02  missing.  The 
Confederate  loss  is  not  certainly  known,  but  is 
estimated  at  less  than  1,000.  Consult  'OfHcial 
Records'  (Vol.  XLII)  ;  Humphreys'  'The  Vir- 
ginian Campaign  of  1864-65';  Powell,  'His- 
tory of  the  Fifth  Army  Corps';  'Battles  and 
Leaders  of  the  Civil  War'   (New  York  1890). 

POPLIN,  in  textile  manufacture,  a  kind  of 
finely  woven  fabric,  made  of  silk  and  worsted. 
In  the  best  poplins  the  warp  is  of  silk  and  the 
weft  of  worsted,  a  combination  which  imparts 
peculiar  softness  and  elasticity  to  the  material; 
in  the  cheaper  makes  cotton  and  flax  are  sub- 
stituted for  silk,  which  produces  a  correspond- 
ing deterioration  in  the  appearance  of  the  stuff. 
The  manufacture  of  poplin  was  introduced  into 
Ireland  from  France,  where  it  oric^nated,  in 
1775  by  Protestant  refugees,  and  Ireland  is  still 
famous  for  its  production.  The  Irish  fabrics 
having  a  silk  warp  and  worsted  weft  and  in 
the  common  grades  cotton  or  flax  is  mixed  with 
the  silk.  The  term  'poplin*  is  a  corruption  of 
the  French  papeline. 

POPOCATEPETL,  pd-p6-ka-ta-pJt1,  a 
volcanic  mountain  of  the  province  of  Pueblo, 
Mexico,  about  40  miles  southeast  of  the  city  of 
Mexico,  whence  it  can  be  seen  as  if  near  at 
hand  because  of  the  clear  air  of  the  intervening 
country.  "Smoking  Mountain*  is  the  meaning 
of  its  name,  an  Aztec  compound,  and  it  is  con- 
stantly sending  out  smoke  and  ashes,  and  occa- 
sionally cinders  and  stones,  but  has  l.ad  only 
two  or  three  small  eruptions  in  the  last  four 
centuries,  the  last  recorded  being  in  1540,  Its 
height  is  17,784  feet,  considerably  more  than 
that  of  Mont  Blanc,  and  it  was  long  reckoned 
the  highest  mountain  in  North  America.  There 
are  oak  and  pine  forests  on  its  sides  to  a  height 
of  12,540  feet:  then  a  stretch  of  sand  and  sul- 
phur before  the  snowline  at  14,960  feet.  There 
are  small  glaciers  on  the  eastern  slope  of  the 
mountain.  The  crater  is  much  smaller  tfian 
commonly  reported,  being  probably  not  more 
than  one-fifth  of  the  famed  three  nules  in  dr- 
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cumference;  its  depth,  reported  as  I^OOO  feet, 
seenis  to  be  actually  only  2S/}.  Indians  ftather 
sulphur  from  the  rim  of  the  crater.  Some  of 
Cortes'  men  explored  the  mountain  in  1519; 
three  years  afterward  Montano  &eems  to  have 
reached  the  top  and  let  himself  down  into  the 
crater;  in  1827  Glennie  and  Taylor  made  the 

P0P0PT8CHINS.    See  RzLiGiotJs  Sects. 

POPOL  VUH,  P5-P001'  voo,  the  sacred 
book  of  the  Quiche  (q.v.). 

POPPJEA  SABINA,  p6-pe'a  s^-bt'n?,  Ro- 
man empress,  wife  of  Nero :  d.  65  a.t>.  She  wu 
the  daughter  of  OUius  and  married  Rufius  Cri«- 
pinus.  Praetorian  prefect,  was  divorced  by  him 
and  married  to  Olho,  who  in  his  turn  was  set 
aside  for  the  Emperor  Nero.  She  was  famous 
for  her  beauty,  but  heartless  and  immoral.  At 
her  desire  Nero  murdered  his  mother,  Agrip- 
Mna  in  59,  divorced  and  put  to  death  his  wife, 
Uctavia  in  62,  after  wfaiui  thev  were  married. 
Three  years  later  she  was  killed  by  Nero  in  a 
fit  of  rage.  The  one  redeeming  incident  in  her 
career  seems  to  be  the  mercy  she  urged  upon 
Nero  in  behalf  of  the  Jews. 


cambricd),  prickly  poppy  iArgemone  spp.), 
celandine  poppy  (Stylophorum  diphyllum), 
tulip  poppy    (Hunnemauia  fiitnariafolia)    and 


E  species  of  ^nus  Papavtr.    Unless 
fied  by  some  adjective  as  above  the  term  usually 
refers  to  members  of  the  last-named  genus. 

The  SO  species  of  Papaver  are  annual  and 
perennial  herbs,  mostly  indi^nous  to  the  Medi- 
terranean region.  One  is  South  African,  one 
Australian  and  a  few  North  American.  They 
are  smooth  or  bristly;  have  a  milky  juice;  usu- 
ally dissected  or  lobed  leaves  on  long  peduncles; 
showy  flowers  of  very  varied  tints  and  forms, 
and  capsules  containmg  very  numerous  small 
seeds.  For  several  ceatunes  some  of  the 
species  have  been  leading  garden  flowers,  not 
only  because  of  their  color  and  form,  but  be- 
cause- of  their  ease  of  cultivatioii.  The  seed 
should  be  sown  very  early  in  the  spring  where 
the  plants  are  to  remain.  Any  sood,  well- 
drained  garden  soil  will  do,  but  it  should  be 
finely  broken  up  and  the  seed  covered  very 
thinly.  The  seedlings  should  not  stand  closer 
together  than  six  inches  for  the  weak  Krowing 
kinds  and  12  inches  for  the  strong.  The  re- 
moval of  the  pods  as  soon  as  the  flowers  fade 
will  prolon)^  the  blossoming  season.  If  allowed 
to  npen  the  se^d  will  stock  the  garden  as 
weeds.  Such  plants  Uossom  about  two  weeks 
earlier  than  spring-sown  ones.  The  perennial 
species  should  be  replaced  by  new  plunts  each 
second  year,  since  in  cold  parts  of  the  countrji 
they  are  likely  to  winter-kiU  when  old. 

The  most  cultivated  species  are  the  opium 
poppy  (see  below)  and  the  com  poppy  (P. 
rhaaa),  a  European  annual  with  rather  aniall 
flowers  and  finely  cut  foliage. 

The  Oriental  poppy  iP.  oritntale).  a  native 
of  southwestern  Asia,  is  a  perennial  with  large 
flowers.  The  Iceland  p<4>py  <P.  nudicault), 
an  Arctic  species,  is  a  remarlrably  beautiful  per- 
ennial, which  is  usually  grown  as  an  annual; 
it  is  perhaps  the  best  si>ecies  for  cutting  as  a 


bouquet  flower.  Other  species  are  popular  with 
fanciers,  but  have  not  gained  prominent  place* 
in  general  esteem. 

As   a  garden  pi 

ttmmiftrum).  an  aL __    .   

since  it  has  probably  the  widest  range  of  color 
and  form.  It  is,  however,  noted  as  the  source 
of  poppy-seed  oil  and  opium  (q.v.).  The  seeds, 
which  contain  no  opium,  are  ridi  in  a  tdand, 
fixed  oil  (about  40  per  cent),  whidi  is  expressed 
for  culinary  uses,  and  to  a  small  extent  for 
painlins  and  soap-maldng.  The  growing  of  the 
plants  tor  this  punwse  has  been  an  important 
mdusti7  in  the  Old  World  for  centuries.  In 
mild  climates  the  land  is  made  very  fine  by 
plowing  and  harrowing  in  the  autumn  when 
the  seed  is  sown;  in  colder  regions  the  seed  is 
either  scattered  on  the  snow  or  sown  in  early 
spring,  the  land  bein^  prepared  previously. 
Drilling  and  broadcasting  are  both  papular. 
Shelter  from  wind  is  advisable  to  prevent  scat- 
tering of  the  seed. 

POPULAR  SOVEREIGNTY.  See 
Squattes  Sovereignty. 

POPULAR  VOTE.  See  Auens;  Elec- 
toral QuALincATiaNs ;  Wouan  Sdffhage; 
Electioks  ;  Naturalization  ;  Vote. 

POPULATION,  Growth  of  Worid  Popn- 
Ution  from  ISOD  to  1919.  One  of  the  most 
striking  facts  which  we  encounter  in  searching 
for  the  causes  of  the  wonderful  growth  of 
world  commerce  in  the  frast  century  is  the  dis- 
covery that  world  population  has  doubled  within 
that  period.  In  all  the  untold  centuries  in  which 
man  had  existed  on  the  globe,  the  number  of 
people  in  the  world  in  1830  was  but  850^,000; 
to-day  the  world  total  is  1,700,001^000,  or  double 
that  at  the  ume  when  the  application  of  steam 
to  transportation  enabled  population  to  expand 
into  hitherto  unpopulated  areas  and  supplied  the 
means  by  whidi  the  products  of  those  areas 
could  be  transferred  to  the  continents  where 
population  exceeded  the  food-producing  power. 

World  Population  Doubled  in  100  Yean,— 
We  may  fairly  fix  the  date  of  the  practical  ap- 
plication of  steam  to  transportation  at  the  year 
1830.  Fulton  had  shown  the  use  of  the  steam- 
boat oh  rivers  as  early  as  1807,  and  the  little 
American  steamer  Savantwh  made  the  first 
steam  voyage  across  the  Atlantic  in  1819,  but  it 
was  not  until  1838  that  steam  transportation 
■cross  the  ocean  was  regularly  estalilidied. 
Steam  engines  had  moved  wagons  on  Unes  of 
rail  as  early  as  1804  but  it  was  not  until  1825 
that  the  first  railway  for  the  r^ular  transporta- 
tion of  freights,  the  Stockton  and  Darlmgton 
Railway  in  England  was  put  into  practical 
operation.  The  world's  railways  in  existence  in 
the  year  1830  were  but  200  miles ;  the  world's 
steamships  but  100,000  tons  and  none  of  those 
crossing  the  ocean. 

So  we  shall  do  no  violence  to  history  if 
we  fix  the  year  of  the  practical  application  of 
steam  to  freight  movement  on  land  and  sea 
at  about  the  year  1830,  in  whidi  the  worid't 
population  was  850,000,000  or  just  one-half  of 
that  to-day.  The  total  world  population  in 
1919  is  set  down  by  the  best  authorities  at 
approximately  1,700,000,000  and  most  of  this 
totalization  is  by  actual  count,  for  countries 
representing  more  than  two-third*  of  the  people 
of^  the  world  now  take  periodical  cenioie*  of 
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The  Population  of  the  Earth  by  Continents. 
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The  above  eetimates  of  areas  of  North  and 
Sontb  America,  Enrope  and  Australasia,  and  of 
pOfHtlatioiiE  are  compiled  from  the  'Statistical 
Abstract  of  the  United  States*  and  'The  Statet' 
man's  Year-book' ;  the  estimates  of  areas  of 
Asia  and  Africa  arc  based  on  planimetric 
measnranents  of  shore  lines;  die  estimate  of 
polar  areas  is  necessarilr  an  appronmation, 
founded  on  known  data. 

The  latest  estimate  of  the  earth's  fertile 
region  in  square  miles  is  29,000,000;  steppe, 
14,000,000;  desert,  4,861,000;  polar,  6,970,000. 

The  population  of  the  earth  according  to 
race  is  based  on  an  estimate  by  John  Bartholo- 
mew,   F.R.G.S.,    Edinburgh,   revised    to    1910: 
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Chief  CauM*  of  Growth  in  L.ut  Centurr. 
— What  are  the  causes  of  this  wonderful  growth 
in  world  population  in  the  past  century,  the 
addition  in  less  than  100  years  of  as  many  as 
had  been  accumulated  in  all  the  centuries  pre- 
ceding? While  there  are  many  causes  the  most 
important  is  that  implied  1^  the  fact  already 
mentioned  that  this  growth  is  coiaddental  with 
the  development  of  steam  power  for  transporta- 
tion  OR  land  and  ocean.  Before  the  advent  of 
steam  transportation,  man  was  entirely  de- 
pendent upon  his  immediately  surrounding  area 
for  food,  manufacturing  materiala  and  manu- 
factures. When  the  population  of  a  city  or 
community  became  greater  than  the  food  pro- 
ducing power  of  the  surrounding  area,  the  peo- 
ple went  hungry,  diseases  developed  and  life 
was  shortened.  When  bad  crop  years  came, 
there  was  suffering  and  starvation^  and  epi- 
demics sw^  off  population  br  millions.  Life 
was  short,  infant  mortality  hign,  epidemics  fre- 
(jucnt,  emigration  from  the  congested  districts 
'""     't,  imtnigiatioii  into  the  unp^ukted  areas 


equally  difficult.  The  walled  cities  of  Europe 
and  Asia  with  their  insanitary  conditions  and 
anderfed  population  were  popularly  designated 
•man  destroyers,'  and  yet  men  still  thou^t  It 
necessary  to  congregate  in  walled  dties  or 
towns  for  mntual  protection,  and  even  those 
engaged  in  agriculture  lived  in  little  villages, 
goin^  out  to  meir  fields  in  the  morning  and  re- 
tummg  to  their  unsanitary  homes  at  night.  Of 
the  850,000,000  people  on  the  globe  in  1830,  ap- 
proximately 700,000,000  existed  on  the  single 
continent  of  Eurasia  (which  we  now  subdivide 
into  'Europe"  and  'Asia")  while  the  remainder 
of  the  world,  Africa,  North  America,  South 
America,  Australia  and  all  the  islands  of  the 
seas  had  but  about  150,000,000,  though  it  should 
be  added  that  population  figures  at  that  date 
are  necessarily  based  in  a  considerable  degree 
on   estimates    of   the  best    experts   upon    this 

Opaakiff  N«w  Areas  to  World  Papalation. 
—  But  the  application  of  steam  power  to  trans- 
portation on  land  and  sea  changed  all  this. 
Great  areas,  especially  in  the  interior  of  the 
Americas,  which  had  remained  unpopulated  be- 
cause there  was  no  way  of  moving  their  pos- 
sible products  to  the  markets  of  the  more 
densely  populated  continent,  have  developed 
population  and  production  as  the  railways  were 
projected  into  the  interior  and  steamships  built 
to  carry  their  products  across  the  oceans.  The 
population  of  the  United  States  prior  to  the 
advent  of  the  railway  was  chiefly  along  the 
ocean  front^e  or  the  navigable  rivers.  Turn- 
pikes were  constructed  to  enable  the  areas 
wthin  a  dozen  or  20  miles  of  the  river  or  ocean 
to  move  dieir  products  to  the  water's  edg^  but 
the  great  hulk  of  the  fertile  interior  was  too 
distant  from  the  rivers  or  ocean  to  enable  its 
scattering  population  to  send  their  •  crops  to 
world  markets  to  purchase  the  manufactures  of 
other  countries.  As  a  consequence  die  United 
States  only  added  6,000,000  to  its  population  iti 
the  first  quarter  of  the  19th  century,  a  period  in 
which  it  had  no  railways.  In  the  next  25  years, 
about  9,000  miles  of  railway  were  constructed 
and  the  additions  to  the  population  were  12,000,- 
000,  or  twice  as  great  as  the  preceding  quarter 
century  in  which  there  were  no  railways  to 
stimulate  the  development  of  the  interior.  In 
the  third  quarter  century  the  new  railway  con- 
struction was  63,000  miles  and  the  addition  to 
the  population  21,000,000,  or  three  and  one-hatf 
limes  as  much  as  in  the  like  period  before  the 
advent  of  the  railway.  In  the  fourth  quarter  of 
the  century  the  railway  construction  was  115,- 
000  miles  and  the  additions  to  population  32,000,- 
000,  or  five  times  as  much  as  in  the  quarter 
century  when  there  was  no  railroads  on  the  land 
or  steamships  on  the  ocean.  -In  the  19  years  of 
die  present  century,  railway  construction  has 
been  about  75,000  miles  and  the  additions  to  the 
population  28,000,000. 

Increue  of  PopulatioD  and  Comtnerce  Co- 
incidental with  Railway  Derelopment. —  The 
population  of  the  entire  United  States  when 
railway  building  began  in  1830  averaged  only 
seven  persons  per  square  mile;  to-day  it  is  36 
per  square  mile.  The  population  of  the  Missis- 
sippi Valley  when  railway  building  began  was 
but  3,500,000  and  to^ay  is  52,000,000,  or  IS 
times  as  many  as  when  that  valley  had  no  rail- 
ways to  connect  it  with  the  oceans  and  no 
st«am^ips  to  carry  die  products  to  other  partl- 
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of  the  world.  During  this  period  in  which  rail- 
way construction  has  developed,  30,00(^000  peo- 
ee  came  from  other  parts  of  the  world  to  the 
nited  States  seeking  homes,  chiefly  in  the  in- 
terior of  the  country,  and  with  their  aid  and 
that  of  the  native-born  Americaos,  the  ccon- 
merce  was  built  up  from  a  little  over  $100,000,- 
000  in  1830  to  $4,250,000,000  in  the  year  preced- 
ing the  great  European  War  which  by  ita 
si>edal  demand  upon  our  facilities  coupled 
with  increasing  demand  from  other  parts 
of  the  world  brouzht  the  grand  total  of 
approximately  $10,000,000,000  in  the  fiscal 
year  1919.  Our  international  trade  in 
the  year  which  preceded  thtt  European  War 
was  30  times  as  much  as  at  the  beginning 
of  railway  construction  in  the  United  States, 
and  in  the  closing  year  of  the  war  65  limes  as 
much  as  in  1830  when  the  United  5t»tea  had  tnit 
23  miles  of  railway. 

In  the  other  parts  of  the  American  continent, 
the  increased  facilities  of  transportation  on  land 
and  sea  have  been  followed  by  a  marked 
growth  of  population  and  commerce.  The  com- 
bined population  of  all  America  which  was 
but  20.000,000,  a  century  i^o  is  in  1919  fuily  200, 
000,000,  and  their  international  commerce  which 
was  then  $200,000,000  is  now  $15,000,000,000,  or 
75  times  as  much  as  a  century,  ago  when  there 
were  no  railways  to  carry  the  products  to  the 
water's  edge  or  steamships  to  move  them  across 
the  ocean. 

Growth  of  Population  in  the  Varioiu  8ec- 
tiooB  of  the  Worlds—  Population  has  shown 
dependency  upon  transportation  in  all  the  grand 
divisions  of  the  world!  Europe^  with  a  short- 
age of  food  and  an  increasing  power  to  produce 
manufactures,  has,  since  the  advent  of  steam 
transportation,  drawn  upon  the  other  parts  of  the 
world  for  food  and  raw  material,  and  to  pay  for 
them  in  the  products  ot  her  factories,  and  the 
Other  parts  of  the  world  with  surplus  stocks  of 
food  and  a  shortage  of  manufactures  have  de- 
sired to  make  the  exchanges  which  Europe 
wanted,  and  with  thesje  exchanges  Europe  has 
been  able  to  greatly  increase  her  already  dense 
population,  by  drawing  food  from  s^oad  and 
paying  for  il  with  the  products  of  her  work- 
shops, while  the  Americas,  Africa  and  Austral- 
asia have  increased  their  population  and  natural 
products  and  thus  greatly  enlarged  their  com- 
merce. The  population  of  Europe  a  century  ago 
was  but  200,000,000;  it  is  now  465,000,000.  Asia 
had  at  that  date  about  400,000,000;  now  it  is 
870,000,000.  Africa's  population  at  dial  time 
was  possibly  100,000,000;  lo-day  it  is  140fl00,000, 
while  that  of  all  America  has,  as  already  indi- 
cated, grown  from  20,000.000  in  1830  to  205,000.- 
000  at  the  present  time. 

Transportation  Facilitiea,  Distribution  of 
InduBtriee  and  Specislisaton  of  Production. — 
Steam  transportation  has  thus  enabled  the 
newer  countries  to  develop  populadon  by  giving 
them  access  to  the  vast,  interior  areas  luving 
large  producing  power,  while  it  has  also  in- 
creased the  population  of  the  more  densely 
populated  countries  of  the  globe  by  giving  to 
diem  an  opportunity  to  bring  food  from  other 
continents  at  such  small  cost  of  transportation 
that  ihey  could  pay  for  it  with  products 
from  their  factories  and  at  the  same  time  still 
further  increase  their  dense  population,  the  im- 
proved conditions  of  living  and  better  sanitary 
methods  giving  to  their  people  greater  comfort, 


better  health  and  a  longer  span  of  life  than  when 
they  were  dependent  upon  the  immediately  sur- 
rounding areas  for  their  daily  requirements. 
The  ability  of  the  inhabitant  of  the  densely 
populated  country  to  obtain  his  food  from  the 
areas  which  can  more  readily  produce  it 
is  illustrated  by  a  recent  statement  by 
a  very  high  authority  that  a  workman  in 
England  can  novi  ivtlh  one  day's  wages  pay 
the  cost  of  transporting  a  yeat'i  supply  of  bread 
and  meal  from  tke  Missisjippi  Valley^  to  kit  own 
door.  The  farmers  of  the  Mississippi  Valley 
can  produce  food  more  cheaplj^  dian  those  of 
Europe  and  ihey  willii^ly  take  in  exchange  the 
manufactures  with  which  the  dense  population 
of  that  continent  desires  to  purchase  its  food- 
stuffs and  raw  material. 

The  Span  of  Life  Lengthened  by  Medical 
Science. — It  must  not  be  supposed  however  that 
die  increase  of  transporting  power  has  bees  the 
only  cause  of  the  marvelous  increase  in  popula- 
tion which  has  characterized  the  past  century. 
Medical  science  and  hygiene  have  greatly  de- 
creased infant  mortality  and  increased  the  span 
of  life  for  those  reachmg  maturity.  Mo  exact 
figures  can  be  given  by  which  to  comnare  these 
conditions  of  the  present  time  with  tnose  of  a 
century  a^o,  but  it  is  an  accepted  fact  that  the 
"expectation  of  tife*  for  the  average  htmian 
being  is  now  much  greater  than  formerly.  And 
this  has  been  a  factor  of  consideratile  im- 
portance in  the  growth  of  world  populatioiL 

Use  of  Machinery  in  Food  Producti<»i. — 
Another  factor  is  the  ease  with  which  food  may 
now  be  produced  through  the  use  of  machinery, 
which  has  thus  reduced  the  amount  of  human 
labor  and  time  required  to  produce  a  given 
quantity  of  the  requirements  of  man.  The 
United  States  Department  of  Agriculture  states 
that  the  amount  of  human  labor  now  required 
to  produce  one  bushel  of  wheat  is  but  10 
minutes  against  133  minutes  in  1830.  This 
marvelous  change  is  the  result  of  the  applica- 
tion of  machinery  to  the  preparation  of  the 
land,  the  planting  of  the  seeds  and  the  harvest- 
ing and  threshing  of  crops,  while  the  labor  re- 
quired to  turn  it  into   fo_rm   for  food  has  also 


form  for  food  receive  an  endless  procession  of 
living  animals  at  one  entrance  and  with  a  few 
minutes  of  labor  turn  out  the  finished  product 
at  the  exit,  sending  the  fresh  meats  by  refrig- 
erator cars  and  vessels  to  the  markets  on  the 
opposite  side  of  the  globe  and  at  the  same  time 
so  conserving  the  by-products  that  the  waste 
which  accompanied  the  crude  methods  of 
former  years  no  longer  exists. 

New  Foods  Increase  the  Power  to  Sustain 
Population. — Another  reason  for  the  increase 
in  power  of  the  world  to  supply  the  require- 
ments of  man  is  found  in  the  acceptance 
of  new  varieties  of  food  which  the  increased  y 
facilities  of  transportation  can  now  bring  from 
other  parts  of  the  world  or  introduce  for 
adaptation  to  the  soils  of  countries  in  which 
they  did  not  formerly  exist.  We  of  the  United 
States,  for  example,  are  now  bringing  into  this 
country  over  $100,000,000  worth  per  annum  of 
food  oils  or  the  material  from  which  thw  may 
be  produced  as  against  $15,000,000  a  decade  ago, 
and  this  use  by  us  of  the  untold  quantities  of  a 
highly  valuable  food  formerly  g^ng  to  waste 
in  all  parts  of  the  trcqiics  is  also  occurring  in 
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other  parts  of  tlie  world,  upedally  the  4«n9ely 
pt^ulated  countries  of  Europe,  which  ate  ra^**^ 
increasing  the  use  of  vcgei^e  fats  from  the 
trojucs,  Sagar,  an  extremely  valuable  article  of 
food,  has  developed  with  astonishing  rapidity 
as  a  result  of  cheap  transportation  and  better 
process  of  manufacturing,  and  the  world's  pro- 
duction of  sugar  in  the  year  preceding  the  war 
was  40,000,000,000  pounds  against  4.000,000,000 
pounds  a  half  century  earlier.  The  world's 
com  crop  of  which  the  United  States  is  the 
world's  largest  producer  Is  now  about  &ve  times 
as  much  as  50  years  aeio.  Meantime  we  have 
brought  froni  other  parts  of  the  world  many 
grain  and  other  food  products  and  so  adapted 
them  to  our  own  soils  and  climate  as  to 
materially  increase  ottr  power  of  sustaining  a 
large  population. 

increued     Deiuitv     of     Population    no 


densely  populated  go  calmly  on  increasing  their 
populations  at  a  rapid  rate  and  producing  the 
bulk  of  their  own  food  by  the  exertions  of  their 
own  people.  Japan,  for  example  one  of  the 
most  densely  populated  countries  of  the  Orient, 
has  doubled  its  population  in  less  than  50  years, 
yet  it  imports  comparatively  very  little  food- 
stuffs drawing  its  chief  food  supply  from  its 
rice  fields  with  which  the  mountain  sides  are 
terraced  and  the  surrounding  seas  whose  fish- 
eries supply  practically  alt  of  the  animal  food 
consumecf  by  the  people  of  Japan.  These  require 
the  time  of  about  2,000fl00  people  in  accumulat- 
ing and  preparing  the  nearly  $100,000,000  of  sea 
food  which  that  industrious  people  draw  frcmi 
the  surrounding  waters.  Java,  the  most  densely 
populated  island  of  the  world,  has  doubled  its 
population  in  less  than  a  half  century,  and  its 
people,  who  now  average  more  than  700  per 
square  mile  for  the  entire  island,  draw  most  of 
their  food  from  the  nee  fields  and  the  fishing 
industry,  and  have  rendered  the  island  ex- 
tremely prosperous  with  such  valuable  products 
as  coffee,  leai,  sugar,  spices,  cinchona,  tin,  oetro- 
leum  and  India  rubber,  which  they  excnaoge 
with  other  parts  of  the  world  for  such  require- 
ments as  they  are  not  able  to  meet  from  their 
own  sources  of  production.  Germany,  with  an 
area  less  than  our  Sute  of  Texas,  had  doubled 
its  population  between  1840  and  1914,  and  with  a 
population  10  times  as  dense  as  our  own  was,  be- 
fore  it  entered  upon  the  great  war,  looked  upon 
as  one  of  the  most  prosperous  countries  of  the 
world,  drawing  much  of  its  food  and  manufac- 
turing material  from  other  sections  of  the  clobe 
and  paying  therefor  with  the  product  oi  the 
manufacturing  industries.  England, .  with  a 
population  much  more  deose  than  that  of  Ger- 
many and  equally  dependent  upon  other  coun- 
tries for  food  and  manufacturing  materiaL 
doubled  her  population  in  the  past  60  years  and 
ranks  amon^  the  most  prosperous  of  the  world's 
nations,  bnnging  its  food  and  manufacturing 
materials  from  long  distances  and  paying  for 
them  with  the  products  of  her  work  shops. 

Relative  Density  of  Population  in  Repre- 
KDtative  CountrieB.— We  of  the  United  States 
can  scarcely  realise  how  much  greater  is  the 
density  of  population  in  certain  other  coun- 
tries than  that  of  our  own.  We  have  in 
continental  United  States,  exclusive  of  Alaska, 
an  average  of  36  persons  per  square  mile,  while 


Germany  baa  325  per  square  mile,  Italy  332, 
Japan  392,  Netherlands  499  and  England  an 
average  of  624  per  square  mile,  or  17  times  as 
much  as  our  own.  If  alt  the  people  of  the  tn- 
tirt  world  teere  tet  aowtt  in  conhnetital  United 
Statet,  exchuive  of  Alaska,  our  average  deniily 
of  poptUalionper  square  mile  would  be  kst 
Ikon  that  of  England  to-day.  Yet  England  is 
looked  upon  as  one  of  the  most  prosperous 
countries  of  the  world  and  feeds  her  dense  pop- 
ulation in  large  part  with  food  brought  from 
other  countries,  often  from  the  opposite  side 
of  the  globe,  and  paying  for  the  same  with  the 
product  of  her  factories. 

The  Drift  to  Industrial  Centres.— With  this 
diange  in  the  habits  of  life  among  the  people 
of  the  world,  the  exchange  of  foocT of  the  agri- 
cultural areas  for  the  manufactures  of  other 
areas,  the  density  of  population  in  the  manufac- 
turing areas  has  gone  on  increasing  without  the 
danger  of  starvation  or  food  shortage  which 
existed  a  century  ago  when  cheap  transporta- 
tion of  food  across  the  ocean  was  impossible. 
In  England,  for  example,  the  share  of  the  popu- 
lation living  in  cities  of  10,000  or  more  was  in 
1800  but  21  per  cent  and  66  per  cent  in  1900. 
The  British  censtis  of  ISSl  classed  49  per  cent 
of  the  population  as  "rural*  and  in  1911  only  22 
per  cent  was  classed  as  'rural."  The  population 
of  the  12  great  cities  of  England  was  iu  1820 
2.000,000  and  in  1919  is  9.000.«10.  In  Scotland  in 
1800  only  17  per  cent  of  the  people  lived  in  cities 
of  10,000  or  upward :  now  it  is  over  50  per  cent 
In  Prussia  in  1800  only  7  per  cent  of  the  people 
Uved  in  cities  of  10.000  or  more;  in  1890  it  was 
30  per  cent  and  at  the  beginning  of  the  war  ap- 
proximately 40  per  cent  These  changes  are  the 
result  of  a  transfer  of  labor  in  the  older  coun- 
tries from  agriculture  to  manufacturi: 
reliance  upon  younger  co  '  '  ~ 
manufacturing  material 

This  habit  of  accumulation  of  population  in 
dense  masses  and  of  drawing  food  from  other 
areas  better  able  to  produce  material  of  this 
character  is  exemplified  in  a  striking  degree  in 
the  United  States  whidi  has  recently  become  a 
great  manufacturinjj  country.  The  ^re  of  our 
own  pcqmlation  living  in  cities  of  more  than 
lOfXa  was  in  1800  only  4  per  cent ;  in  1890  it  was 
28  per  cent,  while  the  share  of  the  population 
living  in  cities  of  2500  or  more  in  1910  was 
46  per  cent  and  at  tEepresent  time  is  approxi- 
mately' SO  per  cent.  Thus  it  may  be  said  that 
even  in  this  comparatively  new  country,  with  its 
large  agricultural  powers,  approximately  one* 
half  of  our  population  now  live  in  cities  or 
towns  and  draw  their  food  and  manufacturii^ 
material  from  other  areas,  some  of  them  on  the 
other  side  of  the  globe.  While  the  United 
States  is  still  the  world's  greatest  producer  of 
both  food  and  manufactunng  material,  it  now 
brings  from  other  countries,  mostly  across  the 
ocean,  about  $2,500,000,000  worth  of  food  and 
manufacturing  material  .annually,  and  these  two 
groups  of  material  actually  form  85  ^er  cent  of 
me  merchandise  imported  into  this  country. 
much  of  it  traveling  half-way  round  the  world 
before  entering  our  ports.  Great  Britain  is 
another  examfJe  of  the  reliance  upon  other 
parts  of  the  world  for  food,  since  with  a  pop- 
ulation less  than  half  our  own  she  brings  m 
normal  years  nearly  $3,000,000,000  worth  of 
merchandise,  chiefly  food  and  manufacturing 
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material  from  other  countries,  much  of  it  across 
the  ocean. 

Will  the  Recent  Growth  of  Population 
Continue? —  Now  a  word  u  to  the  future.  The 
population  of  the  world  has  doubled  in  the  past 
century.  Will  il  double  again  in  the  next  100 
years?  Probably  not  The  rate  of  growth  has 
perceptibly  slowed  down  in  the  ^t  quarter 
century  and  is  now  at  the  rate  which  suggiests 
a  net  increase  of  little  more  than  1,000.000,000  in 
world  population  during  the  next  century,  giving 
a  grand  total  of  about  3.000,000,000  as  the 
world's  entire  population  a  century  hence. 

Can  the  world  sustain  a  population  of  3,000,- 
000,000  as  agiainst  1,700,000,000  at  the  present 
time?  Undoubtedly,  The  developments  of 
science  and  industry  will  brin^  under  the  control 
of  man  vast  areas  now  contributing  practically 
nothing  to  his  support.  The  great  tropical  and 
subtropical  belt  which  stretches  round  the 
world  between  the  30th  parallels  of  north  and 
south  latitude  has  about  one-half  of  the  land 
area  of  the  globe,  but  now  supplies  but  onc- 
Hxth  of  the  i)ro(Jucts  entering  international 
commerce,  despite  the  fact  tliat  its  producing 
power  per  acre  or  square  mile  is  double  or 
treble  that  of  the  like  area  in  the  temperate 
zone.  With  the  lessons  of  the  war,  man  has 
learned  to  substitute  the  internal  combustion 
engine  for  the  horse  which  could  not  perform 
a  satisfactory  service  in  the  tropics,  and  with' 
this  new  instrument  of  production  and  trans- 
portation he  will  now,  after  lon^  years  of  wait- 
ing, be  able  to  conquer  the  tropics  and  multiply 
the  production  of  the  food  and  manufactunnK 
materials  which  they  can  so  easily  turn  out  and' 
for  which  the  other  sections  of  the  world  are 
clamoring.  The  producing  power  of  the  older 
and  longer  cultivated  lands  of  the  world  is 
largely  def)endent  upon  the  soil  foods  sup- 
plied, and  with  the  lessons  of  the  war,  man 
has  learned  to  reach  out  into  the  air  and 
obtain  unlimited  quantities  of  that  most  im- 
portant of  soil  foods,  nitrate,  utiUzing'  for 
dtat  work  the  power  of  the  waterfalls  which 
has  been  going  to  waste  in  the  past.  The 
^eat  deserts  of  the  world  now  producing  noth- 
ing have  shown  that  they  only  need  the  appli- 
cation of  water  to  render  them  more  productive 
per  acre  or  square  mile  than  those  of  the 
areas  now  under  cultivation,  and  man  is  grad- 
ually leamii^  methods  of  bringing  to  them  the 
necessary  moisture  from  beneath  the  surface  or 
from  distant  water  courses,  and  at  the  same 
time  has  learned  through  the  application  of  *dry 
farming"  to  obtain  enormous  Quantities  of  food 
from  areas  formerly  considered  of  little  value 
as   food  producers-     The  substitution  of  the 


place  of  the  horse  and  thus  release  

areas  of  land  hitherto  devoted  to  prodi; 
ing  food  for  that  animal  whose  services 
Will  he  no  longer  required.  The  scien- 
tists of  the  world  are  showing  us  every  day  the 
feasibility  of  utilizing  for  food  purposes  untoM 
quantities  of  natural  products  which  have  been 
permitted  to  go  to  waste  in  the  past,  while  the 
world  is  also  gradually  coming  to  understand 
the  importance  of  so  conserving  the  products 
of  nature  as  to  render  them  far  more  valuable 
in  the  future  than  under  the  wasteful  methods 
of  die  past. 


DiTiaion  of  I,abor  and  SpecialiMHon  of 

Indnstty. —  All  of  these  things,  the  disposition 
of  the  densely  populated  countries  to  continue 
their  growth  ot  popilation  by  drawing  foods 
frnn  abroad  and  mcreasing  their  oumut  of 
manufactures  to  pay  therefor,  and  the  (hsposi- 
tion  of  the  agricultural  countries  to  continue 
their  growth  fay  increasing  their  output  and  ac- 
cepting manu»ctures  in  exchange,  means  the 
application  to  world  industries  of  that  great 
economic  law  'The  EKvision  of  Labor  and  Spe- 
dalication  of  Industry.*  Man  long  ago  learned 
that  this  system  would  give  better  results  in 
the  operations  of  connderable  eroops  of  people 
under  a  single  managetnent  The  manager  of 
the  successful  factory  divides  the  various  proc- 
esses required  for  producing  die  completed 
article  among  a  large  number  of  people  or 
groups,  but  keeps  each  man  or  group  of  men 
steadily  at  the  particular  part  of  the  work  in 
which  he  has  uiua  become  especia%  expert. 
By  fliis  process  of  distributing  the  various  parts 
of  the  proposed  article  to  small  groups  of  indi- 
viduals and  keeping  each  group  continuously 
employed  upon  diat  particular  part  of  the  work, 
he  increases  the  producing  power  of  the  factory 
and  cheapens  the  cost  of  producing  die  articles 
beinr  manufactured. 

This  system,  of  &  division  of  labor  and  spe- 
cialization of  production,  so  successful  in  the 
operations  of  comparatively  small  groups  of 
men,  is  now  being  applied,  perhaps  unconsci- 
ously, to  the  jtroduction  of  the  world,  throniji 
the  co-operation  of  cheap  and.  plentiful  trans- 
portation. Europe,  the  l^ted  States  and  Japan 
nave  become  the  world's  great  manufacturers 
and  the  agricultural,  forests!  and  mineral 
areas  in  other  sections  of  the  globe  have 
become  the  producers  of  food  and  manu- 
facturing materials.  As  a  result  of  the 
distribution  of  labor  and  spedalization  of  pro- 
duction in  the  great  world  industries,  the  quan- 
tity of  the  respective  articles  whicli  each  group 
of  men  can  produce  has  been  greatly  enlarged 
and  the  cost  of  production,  measured  by  man 
power,  correspondingly  reduced,  while  cheap- 
ened transportation  developed  by  another  group 
of  specially  trained  men  enables  the  interchange 
of  these  articles  at  small  cost 

As  these  great  principles  of  envision  of 
labor  and  specialization  of  industry  are  ap- 
plied from  day  to  day  to  the  world  production 
of  the  staples  required  by  man.  they  are  being, 
little  bf  little,  extended  to  such  new  articles  or 
industnes  as  may  be  developed  by^  the  ingenuity 
of  the  human  mind.  The  producing  powers  of 
the  whole  world  are  thus  steadily  increased, 
while  the  amount  of  man  power  required  for 
the  production  and  distribution  of  the  respective 
products  is  being  decreased  by  the  same  process 
of  specialiration. 

As  a  result  of  these  conditions,  the  division 
of  labor,  the  specialization  of  production  and 
the  dicapening  of  transportation,  the  world  to- 
day is  able  to  sustain  a  population  double  that 


that  time.  When  we  consider  what 
has  been  done  in  this  line  in  the  last  centuiy, 
we  may  confidently  expect  that  the  world  will 
be  able  to  meet  the  requirements  of  such  fur- 
ther additions  to  its  population  as  the  future 
maj  bring. 
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O.  p.  Austin, 
Slatulician,  Naiional  City  Bank  of  New  York. 

POPULATION,  ReUtion  to  Wealth  to. 
See  Capital. 

POPULIST  PARTY,  The.  S«  People's 
Party,  the. 

PORBANDAR,  p5r-bun'dar,  India,  a  sea- 
port town,  capital  of  a  native  state  of  tne  same 
name,  in  the  political  agency  of  Kaihiaway, 
Bombay.  It  is  built  on  a  creek  aa  the  southwest 
coast  of  Gujerat  and  has  an  active  shipping 
trade  with  Bombay  and  Malabar.  Fop.  19,000. 
The  state  has  an  area  of  636  square  miles  and 
a  population  of  85,785. 

PORBEAGLS,  a  shark  of  the  family 
LfOmnida,  more  usually  called  mackerel  sharks 
(q.v.),  on  the  northeastern  American  coast, 
The  best-known  species  is  Lamna  comulica,  the 
Beaumoris  shark,  which  occurs  in  the  north 
Atlantic,  attains  a  length  of  10  feet  and  feeds 
chiefly  on  fishes.  The  porbeagle  has  two  dor- 
sal fins,  a  wide  mouth,  lanceolate  teeth  and  very 
wide  gill  openings. 

PORCELAIN.  An  argillaceous  substance 
characterized  by  its  translucency  and  vitrifica- 
tion; hence  the  ware  made  from  the  same  is 
often  so  termed.  These  two  qualities  are  not 
found  combined  in  other  pottery,  earthenware 
being  porous  and  opaque  and  stoneware  being 
\-ttreous  but  not  translucent.  The  derivation 
of  the  word  is  not  clear,  but  some  claim  it 
comes  from  the  cowry  shell  named  porcellaua 
(Italian)  or  porcelana  (Spanish),  part  of  the 
enamel  coating  of  which  has  the  appearance  of 
porcelain. 

Technology,— The  bo<fy  or  substance  of 
which  porcelain  is  made  is  termed  paste  or 
p6te  (French).  The  Chinese  hard-paste  porce- 
lain (first  to  become  known  to  Western  civiliza- 
tion) is  made  up  of  certain  proportions  of  clays 
known  as  kaolin  and  petuntse  or  cornish  stone. 
Kaolin  is  frequently  called  china  clay  and  cot' 
nith  clay  on  account  of  its  most  prolific  source 
of  high  quality  being  Cornwall  ^also  Devon), 
England.  Both  kaolin  and  cormsh  stone  are 
the  natural  products  of  weathered  granite 
(fiegmatiW).  Kaolin  is  a  silicate  or  alumina 
and  infusible,  while  comish  stone  (peluntie), 
a_  feldspar  containing  silicate  of  alnmina  com- 
bined with  potash,  soda  and  lime  or  barium,  is 
fusible  and  acts  in  the  furnace  to  produce  with 
the  kaolin  a  molten  mass  of  homogeneous 
texture  and  having  conchoidal  fracture  like 
glass.  Porcelain  is  generally  divided  into  two 
main  classes  known  as  kard-pasle  and  sofl- 
Paste  or  natural  and  arlifieial.  The  French 
vot.  »— M 


know  them  as  pate  dure  and  pate  iendre,  terms 
very  frequently  used  by  English-speaking  con- 
noisseurs. In  general  it  may  be  said  that  the 
hard-paste  is  not  scratched  with  a  file  or  steel 
point  while  soft-paste  is  abraded  under  such  a 
test.  Soft-paste  is  slightly  porous.  While  hard- 
paste  porcelain  is,  as  before  stated,  produced 
(body  and  glaze)  from  koalin  and  china  Stone, 
soft-paste  was  made  (the  Chinese  clays  being 
unknown  at  first)  in  imitation  of  the  Eastern 
wares  from  substitutes  after  an  enormous 
amount  of  research.  But  the  old  Sevres  soft- 
paste  was  an  artificial  body  and  glaze  of  as- 
tonishing beauty  and  perfection,  its  unctuous, 
soft  tone  contrasting  much  in  its  favor  on  com- 
parison with  the  glaring  whiteness  of  the 
CHiiaese  natural  porcelain  body.  Brongniard, 
the  great  ceramist  and  director  at  the  Sevres  ' 
works  (middle  18th  century),  gives  the  follow- 
ing formula  as  a  favorite  at  the  royal  factory: 
molten  nitre,  0.220;  gray  sea  salt,  0.072;  alum, 
0.036;  AJicant  soda,  0.036;  Montmartre  gyPsum, 
0.036;  Fontainebleau  sand,  0.600;  all  made  into 
a  frit  (fused  into  a  vitrified  mass,  then  pulver- 
ized}. This  glassy  substance  was  mixed  with 
the  following  ingredients,  in  the  following  pro- 
portions, to  produce  the  actual  pate:  Fnt  (as 
above)  0.75;  calcareous  marl  from  Argenteuil, 
washed,  0.068.  A  glaze  formula  was;  calcined 
Fontainebleau  sand,  0.27;  calcined  flint,  0.11; 
litharge,  0.38 ;  carbonate  of  soda,  0.09 ;  carbonate 
of  potash,  0.15.  The  physical  softness  of  this 
p&ie  and  glaze  allowed  the  colors  in  tne  decora- 
tion to  sink  into  pate  and  glaze  so  as  to  leave  a 
lovely  mellowness  like  wax.  In  1769  Sevres 
started  hard-paste.  One  considerable  advant^e 
which  soft-paste  has  over  hard-paste  from  the 
manufacturing  point  of  view  is  the  fact  that 
less  heat  is  required  in  the  baking;  but,  hard- 
paste  firing  at  from  2,462°  F,  to  2,642"  F.  with 
safety,  while  soft-paste  permits  only  a  margin 
of  heat  of  from  2,012°  F.  to  2,102°  F,  gives 
hard-paste  a  safety  margin  against  crazing  of 
180°  F.  against  a  range  of  but  90°  F.  for  soft- 
Das  te   firing.     The    firing,   which   is    done    in 

ially  constructed  ovens,  takes  place  after 
are  sucked  in  safety,  protected  by 
nre-ciay  covers,  known  as  saggers.  The  in- 
candescent heat  of  the  hard-paste  furnace  is 
generally  called  by  experts  by  the  French  term 
grand  }e«,  sometimes  hard  fire,  while  the 
lesser  heat  required  in  baking  die  body  of 
Other  wares  is  termed  demi  grand  feu.  The 
preparation  of  the  clays  for  porcelain  is  done 
in  blunders,  sifting  machines,  etc. ;  the  forming 
or  shaping  of  the  mass  or  body  on  the  potters' 
mold  or  in  the  modern  turning  lathes,  "jiggers," 
'jollies,'  all  of  which  processes  common  to 
all  classes  of  pottery,  do  not  belong  under  this 
speeialiied  head  (see  Ceramics;  Clay;  Pot- 
tee  y,   and   related   references). 

Colors.— The  only  colors  that  will  stand  the 
grand  feu  heats  of  hard  porcelain  are:  blue 
from  cobalt,  red  from  copper  and  ciiadon  green 
and  brown  from  iron.  These,  therefore,  are 
nsed  Wider  the  glaze.  In  order  to  extend  the 
range  of  colors  on  hard  porcelain  ware  a  sepa- 
rate firing  becomes  necessary,  either  in  an 
oven  of  less  heat  or  exposed  in  parts  of  the 
incandescent  oven  which  are  not  reached  by 
the  most  intense  temperature.  Of  such  are 
turquoise  blue  from  copper ;  purple  from 
manganese;  yellow  from  iron  with  a  propor- 
tion  of    antimony.    Colors   which    will    stand 
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in  kilDS   of    lesser  heat 
oxide;    brown,    from    iron 
gsnese ;  green  from  copper;  yellow  from  anti- 
mony; rose  and  purple  from  gold. 

History. —  No  industry  furnishes  a  history 
so  full  of  romance  as  that  of  porcelain.  The 
discovery  of  the  porcelain  body  was  made  in 
China ;  the  first  production  bavii^  the  char- 
acteristics of  translucence  with  vitrification 
would  appea.r  to  have  taken  place  at  the  end  of 
the  6th  century.  The  cause  of  its  discovery  is 
the  great  love  and  reverence  of  the  Celestial  for 
jadestone.  Carved  jade  was,  par  excellence, 
the  most  valued  of  the  Chinaman's  possessions, 
and  it  was  in  the  attempt  to  obtain  a  substance 
with  the  qualifi cations  of  this  hard,  semi-trans- 
lucent, greenish-yellow  mineral  (.nephrite)  that 
'  kaoUn  was  used  for  a  bod^  or  mass,  combined 
with  other  siUcious  matenal,  and  ciiadon  was 
the  outcome  from  which  magnificent  vases, 
bowls,  etc.,  were  produced.  Celadon  could  not 
be  called  translucent.  By  the  7th  century,  at 
least,  we  know  that  at  Changnanchin,  called 
later  Ching-te-chen,  true  porcelain  was  in  course 
of  manufacture  in  large  (quantities  having  the 
qualities  of  being  translucid,  stone-hard,  reso- 
nant and  of  vitreous  fracture  —  the  natives 
called  it  Te&  to  distinguish  it  from  Wa,  earthen- 
ware. A  description  of  the  different  lovely 
wares  of  the  Chinese  dynasties  will  be  found 
elsewhere  (see  Chinese  Ceramics),  Already 
in  the  16th  century  Chinese  porcelain  ware  was 
becoming  known  in  different  parts  of  Europe 
as  rare  and  lovely  works  of  art  of  great  value 
and  Florence  (under  the  Medici)  attempted  to 
make  imitations,  at  the  end  of  thai  century,  of 
Chinese  specimens  in  their  j)ossessioa.  It  was 
an  artificial  glassy  porcelain  made  from  im- 
pure china-clay  { Terra- Vicenia ) ,  fine  white 
sand  and  powdered  glass.  With  the  growing 
admiration  of  Europeans  for  the  Oriental  porce- 
lains and  the  increasing  q umbers  of  superb 
collections  among  the  royalty  and  nobility  grew 
up  an  intense  desire  to  produce  the  ware  at 
home.  The  Jesuit  priest,  Pere  d'Enlrecolles, 
during  his  prolonged  Stay  in  China  gathered 
a  mass  of  information  as  to  the  methods  of 
manufacture  of  the  coveted  ware  and  sent  de- 
tailed accounts  home  of  his  discoveries  among 
the  kilns  of  Chinp-te-chen  from  1712  to  1722. 
They  did  not  bnng  about  the  discovery  o£ 
materials  for  the  porcelain  body,  however, 
though  they  assisted  greatly  in  giving  invalu- 
able information  on  the  Qiinese  methods  of 
porcelain  decoration.  To  meet  the  popular 
clamor  for  pieces  of  pottery  similar  to  the 
Oriental  porcelains  ai  a  cost  within  the  reach 
of  the  bourgeoisie  of  wealth  (he  lovely  speci- 
mens of  bltte-and-white  underglaie  and  some 
polychrome  pieces  (sec  Chinese  Ceiamics) 
were  reproduced  in  earthenware  coated  with  a 
tin-glaze  opaque  white  slip  by  the  17th-ceiitury 
Dutch  potters  at  Delft.  (See  Delft).  In  spile 
of  diligent  search,  the  clays  which  produce 
porcelain  remain  unknown.  The  Japanese 
nation  claims  that  its  knowledge  of  art  pottery 
was  gained  from  ihe  Koreans,  but  Chinese  in- 
fluence introduced  porcelain  manufacture  to  the 
realm  of  the  Mikado,  With  the  Taparese  con- 
noisseurs porcelain  took  a  secondar;^  apprecia- 
tion and  earthenware  alone  received  their 
patronage.  The  peculiar  decorative  talents  of 
these  islanders  produced  clever  porcelain  styles 
that  quickly  attracted  European  attention  and 


demand  and  the  trading  companies  of  Hol- 
land and  England  were  soon  importing  ^reat 
quantities  of  Japanese  alongside  the  Chinese 
wares.  The  porcelains  of  Japan  are  described 
fully  elsewhere.     See  Japanese  Cbkahics. 

EarOMan  Porcelains.— While  both  Flor- 
ence ana  Venice  had  produced  pieces  of  art 
ware  of  porcelain  appearance,  these  were  but 
of  glass  body  with  admixture  (perhaps)  of 
ground  Chinese  porcelain  fragments.  Of  recent 
years  the  honor  of  making  porcelain  ware  in 
industrial  quantity  has  been  awarded  to  Rouen. 
where  a  good  quality  of  ware  was  producea 
in  an  admirable  soft  porcelain  body.  In  1673 
Edme  Poterat  (talented  faience  master)  se- 
cured a  license  to  manufacture  in  his  earthen- 
works   porcelain   as   well   :      '  ' 


secret  working  formula.  Several  pieces  of 
this  rare  ware  are  in  Europe  and  America 
(Morgan  collection).  Pierre  (^caneau's  por- 
celain factory  at  Saint  Cloud  was  active  as 
early  as  1670  and  the  letters  of  several  con- 
temporary notables  testify  to  the  fact  that  both 
in  painted  decoration  and  beauty  of  form  and 
finish  the  ware  fully  equaled  that  of  the  C^hinese. 
It  continued  in  operation  till  1766.  A  number 
of  pieces  are  found  in  present-day  collections 
proving  the  high  Quality  of  this  ware,  which, 
besides  cups  and  saucers,  includes  tea-pots,  milk 
jugs,  candlesticks,  spice-boxes,  handles  for 
Knives  and  forks.  The  delicate  relief  work  is 
remarkable,  but  the  pieces  are  rather  thick. 
Johann  Friedridi  Botlger,  a  (German  alchemist, 
was  the  first  to  make  hard  porcelain  in  Europt 
His  claims  of  power  to  turn  base  metal  into 
gold  caused  Augustus  *II.  Elector  of  Saxony, 
to  hold  him  in  captivity  in  preference  to  turn- 
ing him  over  to  the  king  of  Prussia,  who  was 
anxious  for  him  to  carry  out  his  proclaimed 
powers  in  Berlin.  Botlger.  under  die  protec- 
tion of  the  Elector,  set  up  his  furnace  and 
laboratory  in  Dresden.  But  his  failure  to  bring 
forth  the  precious  metal  caused  him  to  be 
moved  from  place  to  place  as  a  prisoner  under 
associates  of  the  king.  After  several  attempts 
at  escape  his  life  was  in  danger  from  anger 
al  his  deceptions  till  he  discovered  the  process 
of  making  a  red  stoneware  of  extreme  hard- 
ness which  stood  polishing  on  the  lathe,  much 
to  the  pleasure  of  the  king,  and  by  1707  he  was 
producing  much  of  the  ware  for  the  courts. 
In  1709  Botlger  discovered  kaolin  in  his  nd^- 
borhood  (a  barber  is  said  to  have  been  using 
the  white  powder  on  his  wi^  and  told  him 
whence  die  mineral  was  derived).  His  suc- 
cess was  so  quick  that  large  quarters  for  the 
making  of  his  true  porcelain  ware  became  neces- 
sary and  he  was  transferred  to  Albrechtsburg 
Castle  at  Meissen.  He  died  in  1719,  but  the 
factory  and  its  ware  became  the  most  noted  in 
Europe.  The  progress  of  the  Meissen  styles 
is  one  of  extreme  interest  and  is  fully  de- 
scribed elsewhere  (see  Dresdsn  Poscelaik). 
Of  equal  note  with  the  beautiful  productions 
from  Meissen.  Germany,  are  those  lovely  c 


factory,  whicii  had  ccme  into  possession  of  the 
king,  was  transferred  to  Sevres.  As  already 
described,  the  development  of  the  SJvres  pile 
was  a  fine  art  carried  out  with  the  most  ex- 
haustive   research.      The    Sevres    body    Iran- 


sceoded  iti  delicate  beauty  and  softness  any- 
thing produced  at  Meissen  and  we  are  indebted 
to  the  fact  tlial  Icaolia  had  not  be^  discovered 
ill  that  section  that  we  inherit  an  artificial  por- 
celain bodv  that  is  the  adorvration  of  the  wprld. 
The  wealth  of  royalty  caused  marvelous  pieces 
in  the  moat  delicate  color  decoration  to  be  made 
for  the  court  and  for  gifts  to  foreign  rulers, 
regardless  of  the  great  expense  in  production. 
A  full  account  of  the  history  and  products  of 
this  world-renowned  porcel^un  will  be  foond 
under  another  title  (see  Sevres},  Already  in 
1725  Ciquaire  Grou  had  esEabUshed  a  por- 
celain factory  at  Chantilly  under  the  patronage 
of  Lonis-Henri  de  Bourbon,  Prince  de  Conoe. 
Beautiful  fii^res,  but  mainly  table  services,  ar- 
tistically decorated,  were  its  chief  products. 
Japanese  decoration  frequently  is  found  on 
earhest    pieces,    for    the    factory    license    was 

framed  to  produce  pieces  in  imitation  of  the 
apanese  porcelains.  For  Japanese  porcelains 
were  becoming  vogue  with  their  clever  kakiemon 
decorative  methods.  Chantilly  factory  re- 
mained active  till  1800.  And  from  now  on 
many  members  of  royalty  and  nobility  aided  in 
the  starting  of  porcelain  factories  in  difierent 
paru  of  France,  even  when  the  laws  protecting 
the  royal  Sevres  monopoly  forbade  the  com- 
petitioi:.  Soft  porcelain  was  made  at  Mennecy 
Villeroy  from  1734  dll  1773  when  the  factory 
was  transferred  to  Bourg-la-Reine    continuing 


till    1806.     Others    opened   as    foflov 


Lille 


(1771).  etc.  But  about  1768  kaolir  .._.  _. 
covered  at  Saint  Yrieix  ( Haute- Vienne)  and 
France  turned  to  maldng  hard  porcelain  at 
Orleans  (from  1768) ;  Brancas-Lauragais 
(1764),  vmere  kaolin  and  petuntse  were  also 
found  as  early  as  17S0;  Vincennes  (from  1765), 
Niderviller  (1765),  Vaux  (1769),  Lnn*ville 
(1769),  Arras  (1770).  At  Paris  alone  We  find 
the  following  hard  porcelain  factories  estab^ 
lished:  Rue  de  Bondy,  named  after  the  Dnc 
d'Angouleme  (1780);  Faubourg  ^nt  Antoine 
(about  1773);  factory  of  the  Comte  d'Artois 
(about  1769);  Clignancourt  (1771)  ;  LaCourtille 
or  Basse  CourtiUe,  in  the  faubourg  du  Temple 
(1771);  "Prince  dei  Galles"  factory,  rue  de 
Cressol;  Duke  of  Orleans'  factory  in  Faubourg 
Saint  Antoine  (about  1784),  then  transferred  to 
Pont-aux-Gioux ;  rue  Popinoourt  factory 
?1782);  rue  de  Reuilly  (1774);  rue  de  la 
Roquette  (1774);  rue  Thiroux  (1775),  made 
■Porcdaine  k  la  Reine."  CHher  notable  hard 
porcelain  factories  were  established  as  follows : 
Arras  (1770),  La  Seynie  (1774),  Marseilles 
(1776),  Boissette  (1778),  Lille  (1784),  Valen- 
ciennes (178S).  Caen  (1797).  In  Belgium  a 
factory  was  Started  in  1750  at  Toumay  which 
became  one  of  the  moEt  flourishing  in  Europe, 
lasting  to  the  present  day.  In  Germany  very 
noted  factories,  besides  that  of  Ueissen  (Dres- 
den) and  turning  out  the  most  beautiful  art 
ware  (figures,  etc.),  must  be  mentioned  that  of 
Fflrstenberg,  established  in  1746  by  Duke  Karl 
of  Brunswick  with  Johann  C^iristoph  Glaser  of 
Bayreuth  as  expert.  Its  activities  continue  to 
this  day.  At  Hochst  (1746)  porcelains  were 
produced  that  brought  the  factory  to  be  third 
m  Germany  after  Ueissen  and  Berlin,  but  the 
works  were  closed  in  1798.  In  1750  Wilhelm 
Caspar  Wegeli  esublished  a  factory  at  Berlin. 
but  he  closed  to  take  up  th«  wtwl  industry  in 


1757.  The  sculptor,  Ernest  Heinrich  Rdch- 
hard,  ^t  possession  but  turned  over  the  place 
to  J.  E.  (jotzkowski  in  1761.  Friedrich  Elias 
Meyer,  the  modeler,  was  engaged  with  Jaques 
Clauce,  the  noted  enamel  painter  and  other  skil- 
ful craftsmen.  Lacking  success  Gotzkowski  sold 
the  factory  (1763)  with  a  rich  stock,  133  figure 
molds  and  other  valuable  material  for  225,000 
ihalers  and  the  place  received  the  title 
"Kdnigliche  PtwEellan-ManufacIur"  as  the  prop- 
erty of  Frederick  tile  Great,  who  got  crafts- 
men from  Meissen  and  soon  established  success- 
ful operations.  The  early  ye Iki wish-gray  paste 
formerly  used  was  displaced  by  that  made  from 
kacdin  obtained  in  Silesia,  m^ng  a  whiter 
^te.  Rococo  style  was  in  highest  vogue  so 
Berlin  pieces  of  the  early  period  are  steeped 
in  the  extravagances  of  this  style.  Grand  pieces 
wfre  constructed  for  the  king's  court,  candelabra 
and  miiror-frames  for  Sans-Soud  Palace,  a 
ereat  centre  table-piece  for  Catherine  II  of 
Russia  consisting  of  allegorical  and  other 
figures  in  white  bisctut  (unglaaed).  Biscuit  has 
been  ever  since  the  usual  method  of  production 
of  Berlin  figures.  Coffee  and  tea  services  from 
this  factory  show  veiy  delicate  decoration  m 
tammeu.  Berlin's  iron-red  and  rose-crimson 
are  two  of  her  best  successes  in  colors.  The 
factory  i£  still  active  but  has  suffered  frt»u  the 
same  degeneracy  in  art  as  other  fabriques.  The 
porcelain  factories  of  Frankentbal  (1755)  and 
Ludwigtimrg  (1758)  are  noted  for  the  lovely 
art  works  proaucecC  but  lack  of  space  forbids 
Uieir  detail;  the  same  must  be  said  of  the  fac- 
tory at  N^phenburg  (1758),  bare  enuraera- 
rion  of  their  existence  being  here  alone  possible 
tcvether  with  the  statement  that  their  produc- 
tions when  they  appear  in  the  auction-room 
bring  extraordinary  prices  and  are  considered 
worthy  the  cost  Cassel  (1766)  and  Kelster- 
bach  (1758)  and  Fulda  (1765),  all  had  por- 
celain factories,  and  in  the  Thurinzian  forests, 
where  kaolin  was  discovered  and  fuel  was 
cheap,  Sitzendorf-Volkstedt  (J762),  Gera- 
UnterhauB  (tame  date),  Klostcr  Veilsdarf 
(1765),  have  their  works  still  active.  Wallen- 
dgrf  (1765),  Gotha  (1767),  Limbach  (1772). 
Grossbreiienbach  (1780),  Rauenstetn  (1783), 
Teitait  (1794)  and  Possneck  (1800)  are  aU  in 
more  or  less  successful  operation  to  this  day. 
The  porcelain  factory  at  Vienna  was  estab- 
lished in  1718  but  failed  to  make  headway,  and 
to  1744  had  been  a  financial  failure  alt  the  time. 
Its  sale  to  the  state  in  that  year  permitted  a 
more  substantial  condition  to  prevail  and  both 
demand  and  supply  grew  till  the  great  trade 
depression  that  started  in  1779  caused  such  an 
unsatisfactory  financial  condition  at  the  factory 
that  (1784)  it  was  offered  for  sale  without 
bidders.  Rococo,  the  prevailing  st^Ie  of  decora- 
tion of  that  period,  predominates  in  the  Vienna 
warej  of  this  second  period.  In  the  latter-men- 
tioned year  the  factory  was  placed  under  the 
control  of  Baron  von  Sorgenthal  as  director; 
and  the  fortunes  of  the  fabrique  rapidly 
changed  for  the  better  and  with  an  ever-incrcas- 
iuK  demand  that  made  thespace  cramped  and 
a  branch  was  started  in  1799  at  Engelhardzell, 
near  Passau.  The  rococo  style  gave  way  to 
antique  classic  under  Sorgenthal.  In  1805 
Vienna  entered  on  her  fourth  period,  when 
Sorgenthal  died  and  Niedermayer  took  his  posi- 
tion and  continued  the  financial  siiccess  in  spite 
of  the  severe  obstacles  created  by  the  war,  sucb 
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as  the  loss  of  Passau  and  the  factory  at  Engel- 
hardxell.  By  1816  decline  set  in  and  in  1827 
Niedemiayer  retired,  the  fifth  period  opening 
with  Benjamin  Scholtz  directing.  He  used 
cheap  clay  and  made  poor  quality  of  ware  and 
the  factory  declined  still  further  till  1833,  when 
Scholtz  died  and  Baumgartner,  professor  of 
physics  at  the  university,  succeeded.  A  small 
profit  was  now  made  t^  producing  common 
porcelain  for  domestic  use.  Later  more  artistic 
work  was  undertaken  (1856)  by  Alexander 
Lowe,  but  in  1864  the  factofy  was  closed  to 
stop  the  continuous  loss.  Holland  had  porce- 
lain factories  at  Weesp  (about  1763),  Oude 
Loosdrecht  (about  1774)  and  The  Hague  a?78), 
but  none  lasted  long.  Switzerland,  in  Zfirich 
(1763)  and  Noyon  (end  of  the  18th  century), 
had  porcelain  factories  but  they  soon  closed. 
Kaohn  was  discovered  in  Denmark  (1756)  and 
a  porcelain  factory  was  opened  the  same  year 
in  Copenhagen,  which  after  changing  hands 
was  followed  by  a  new  factory  in  1772,  but  it 
was  no  success  till,  in  1779,  the  king  took  up 
the  works  and  it  is  still  ninning  and  producing 
beautiful  art  work  worth  lengthy  comment  In 
Italy,  besides  Florence  and  Venice  before  men- 
tioned early  in  this  article,  Docda  (1737)  made 
both  soft  and  hard  porcelain;  Capo-di- Monte 
also  made  soft  porcelain  of  lovely  character  and 
refinement  from  1742  till  17S9,  when  the  king 
of   Naples   and   Sicily   became   king   of    Spain 


180S.  At  Saint  Petersburgh,  Russia,  about  1745, 
Empress  Elizabeth  started  a  hard-paste  factory 
which  has  continued  to  this  day.  The  chief 
work  strongly  imitates  Meissen  (Dresden)  dur- 
mg  the  Seven  Years'  War  period  as  the  work- 
men were  from  Meissen;  then  followed  S^res 
style. 

Eoriiah  Porcdain.—  So  far  as  known  the 
first  English  soft  paste  was  made  at  Chelsea 
(earliest  specimen  dated  1745).  Bow  is  said 
to  have  produced  artificial  porcelain  as  eariy 
as  1730,  but  1740  is  generally  considered  the 
date  of  work  on  a  commercial  scale.  Derby 
works  were  started  in  1756  and  Worcester  was 
established  in  17jl.  Other  factories  are  those 
of  Longton  Hall  (1752),  Davenport  (1794), 
Minton  (1798),  Spode  (after  1797),  Lowestoft 
(1756?),  Liverpool  (Herculaneum  1800),  Caugh- 
ley  (1772).  Coalport  (after  1814),  Pinxton 
(about  1795),  Church  Gresley  (1795).  Nant- 
garw  (about  1813),  Swansea  (1814).  Kaolin 
and  petuntse  for  making  hard-paste  porcelain 
were  first  discovered  by  Cookworthy  (1758) 
in  Cornwall  and  the  first  factory  to  make  true 
porcelain  was  at  Plymouth  (1764) ;  he  sold 
out  to  Champion  of  the  Bristol  works  (1770). 
Full  description  of  the  history  and  characteris- 
tics of  the  wares  of  prominent  factories  will  be 
found  under  the  titles  Bow,  Bustol,  Chelsea, 
IteRBy,  LowESToi^,  Worcester,  etc. 

With  the  18th  century  certain  proportions  of 
bone  had  been  used  in  the  ingredients  compos- 
ing the  porcelain  body  by  certain  factories; 
with  the  beginning  of  the  19th  century  this 
bone  paste  had  become  standardized  in  all  fac- 
tories and,  as  a  consequence,  the  English  "stand- 
ard" or  'bone*  porcelain  swept  aside  all  Other 
kinds  and  the  factories  of  the  Continent  found 
themselves  faced  with  a  condition  in  which  the 
En^i^  porcelain  factories  filled  all  the  common 
iieedt  of  the  European  table  services  with  a  pure 


white,  inex^nsive,  hard-porcelain,  Imposrible 
of  competition.  The  "standard*  ware  has  been 
universally    used    for    commercial    ware    ever 
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PORCELAIN  CLAY.    See  Kaolin. 

PORCELAIN  TOWSR,  a  tower  which 
was  erected  in  the  early  part  of  the  15th  cen- 
tury and  destroyed  by  the  Taipings  in  1853.  It 
was  octagonal  in  construction,  baa  nine  stories, 
faced  witti  variegated  porcelain  (from  which  it 
received  its  name),  and  from  these  lamps  and 
bells  were  htmg.  A  miniature  reproduction  of 
the  tower  may  be  seen  in  the  Green  Vault  in 
Dresden. 

PORCH,  a  covered  place  of  entrance  to  a 
building  and  differentiated  from  its  principal 
mass.  Its  forms  are  various,  sometimes  extend- 
ing above  by  more  than  one  story,  sometimes 
enclosed  save  for  die  doorway,  then  again  open 
to  the  outside  on  three  sides,  with  its  outer 
comers  supported  by  columns  or  piers.  It  may 
be  simplined  into  an  overhanging  hood  or 
baldachino.  In  Byzantine  and  Eastern  churches 
the  porch  was  an  enclosed  atrium  or  narthex, 
a  feature  that  has  developed  with  modifica"tions 
into  the  mosque  of  the  Moslems.  The  enclosed 
atrium  was  retained  in  tbe  early  basilican 
churches  and  contained  a  fountain  where  wor- 
shippers tnight  wash  their  hands, —  the  origin  of 
the  present  universal  Roman  Catholic  practice 
of  dipping  the  fingers  in  the  holy  water  of  the 
piscina.  In  this  space,  probably  always  called 
the  narthex  of  the  basilica,  the  penitent  or  un- 
baptlzed  persons  were  compelled  to  slay.  Such 
a  structure  may  be  seen  in  the  church  of  San 
Lorenzo,  in  Rome,  and  Saint  Apoliinaire  in 
Clusse  at  Ravenna,  The  narthex  extended 
across  the  front  of  the  church  and  its  inner 
wall  contained  three  doors  that  gave  upon  the 
nave  and  aisles  of  the  main  body.  Of  Ro- 
manesque churches,  the  porch  of  the  church  of 
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Viteby  is  an  in^rtant  example;  viuls  the 
church  of  Saint  Uennun  I'Auxerrois  in  Paris 

shows  a  Gothic  edifice  widi  a  porch  extending 
across  the  front,  dating  from  1431,  its  horizon- 
tal crown  in  sharp  contrast  to  the  climbing 
lines  of  the  main  edifice. 

Porches  are  characteristic  of  the  Gothic  style 
in  Italy,  though  instead  of  bdng  placed  in  front 
they  often  occupy  positions  on  tne  flanks,  thus 
forming  side  entrances,  A  remarkable  speci- 
men in  three  stories,  the  upper  and  surmount- 
ing one  of  a  pagoda-like  structure,  is  attached 
to  the  cliurch  of  Santa  Maria  Uag^ore  at 
Bergamo. 

PORCIA.  (1)  The  plebeian  gens  of  Some, 
flourishing  from  the  3d  century  B.C.  and  irttose 
most  famous  family  was  that  at  Cato.  (2)  An 
ancient  lady  livins  in  Romc^  the  daughter  of 
Cato,  of  Utica.  She  became  thet  wife  of  It. 
Bibulus,  who  was  Caesar's  collcaKue  in  the  con- 
sulship, in  59  B.C,  by  whom  she  had  three  chil- 
dren, and  after  his  death  married  M.  Brutus 
in  45  B.C.,  who  later  murdered  Csesar.  After 
the  death  of  Brutus  she  committed  suicide: 

POKCUPINB,  a  rodent  of  the  family 
Hystricida.  Porcupines  are  distinguished  b^ 
the  peculiar  nature  of  the  body-covering,  -whiii 
consists,  especially  on  the  back  and  haunches. 
of  hairs  specially  modified  to  form  the  so-called 
Mif/j,  or  dense,  solid,  spine-like  structures. 
These  quills  are  intermixed  -with  bristles  and 
stiff  hairs,  and  in  the  American  subfamily 
Synetkerma  are  almost  concealed  beneath  lie 
hairy  fur  of  the  body.  The  incisor  or  front 
teeth  number  two  in  each  jaw  and  spring  from 
permanent  pulps,  so  that  mey  continue  to  grow 
throughout  the  lifetime  of  the  animal  as  in  the 
other  members  of  the  order.  There  are  four 
molar  teeth  on  each  side  of  each  jaw,  exhibit- 
ing complicated  foldings  of  the  enamel  on  both 
the  internal  and  external  sides;  and  sometimes 
they,  like  the  incisors,  continue  to  grow 
throughout  life  from  persistent  roots.  The 
skull  exhibits  an  infraorbital  foramen  of  very 
large  size.  The  muzzle  is  generally  short  and 
broad.  The  lip  is  divided  and  the  ears  short 
and  rounded.  The  anterior  feet  possess  four 
and  the  hinder  feet  five  toes,  all  provided  with 
strong,  thick  nails.  The  tongue  is  roughened 
or,  as  in  the  Tavan  porcupine,  may  be  provided 
with  homy  plates  or  scales. 

The  family  Hyitricidtx  Is  divided  into  two 

? roups,  Hiitricina  and  Synetherina,  or  two  sub- 
amihes,  Hyttricineg  and  Sphittgurina.  The 
Hyttrictna  or  Old  World  true  porcupines  are 
terrestrial,  and  have  imperfect  clavicles  and 
open  rooted  molar  teeth.  Thev  fall  into  sev- 
eral genera.  Of  these  the  most  familiar  is 
Hystnx,  represented  by  the  true  porcuj^nes. 
The  common  or  crested  portupine,  Hyitrii 
eristata,  found  in  southern  Europe  and  in 
northern  Africa,  is  the  best-known  spedes.  The 
tme  porcupines  have  non-prehensile  taits,  which 
may  he  spiny  or  covered  with  scales  or  bristles. 
When  fully  grown  the  common  porcupine  meas- 
ures nearly  two  feet  in  length,  and  some  of  its 
spines  exceed  one  foot.  The  general  color  is 
a  grizzled,  dusky  black.  The  upper  part  of  its 
head  and  neck  Is  furnished  with  long,  light- 
cotored  hairs,  capable  of  bein^  raised  or  de- 
pressed at  pleasure;  and  most  parts  of  the  back 
and  sides  are   armed  with  spines,  which  are 


kKigest  on  the  centre  of  the  bade.  In  their 
usual  position  they  lie  nearly  flat  upon  the  body, 
with  their  points  directed  backward;  hut  when 

the  animal  is  excited  they  are  capable  of  being 
raised.  The  quills  are  loosely  inserted  in  the 
skin,  and  may,  on  being  violenliy  shaken,  be- 
come detached —  a  circumstance  which  may 
probably  have  given  rise  to  the  purely  fabulous 
statement  that  the  animal  possessed  the  power 
of  actually  ejecting  its  quills  like  arrows  or 
darts  at  an  enemy.  These  animals  .generally 
lead  a  solitary  life,  and  inhabit  burrows  during 
the  day.  coming  forth  at  ni^t  in  search  oi 
food,  wnich  consists  of  vegetable  matter.  The 
common  species  is  quiet  and  peaceable,  but 
shows  no  disposition  to  become  familiar  or 
domesticated.  An  Indian  form  (H.  leucunu") 
resembles  the  crested  porcupine,  but  is  larger. 
The  genus  Alhtrura,  includiuK  three  spedes. 

KGsesses  a  long  scaly  tail,  which  is  terminatea 
a  tuft  of  bristles.  The  species  of  this  genus 
occur  in  the  Ma!a3^n  region  and  West  Africa. 
The  Alhentra  fascicviata,  or  brush-tailed  porcu- 
pine, is  a  famiUar  species  of  this  genus.  The 
Synetherina,  or  American  tree-porcupines,  are 
easily  distinguished  by  their  well-developed 
clavicles,  molars  with  dosed  non-growing  roots, 
usually  prehensile  tails,  the  feet  with  tubercu- 
lated  soles  and  tie  absence  of  the  pollex.  The 
three  genera  are  confined  to  America. 

The  Canadian  porcuinne  (Ercfhisois  dor- 
saia)  b  the  best  known,  and  is  a  robust  animal 
with  a  short  non-prehensile  tail  It  is  about 
two  and  a  half  feet  long;  of  a  brownish  color, 
mingled  with  white;  the  spines  are  about  four 
to  SIX  inches  long,  concealed  in  the  fur  and  at- 
tached in  a  very  sli^t  manner  to  the  skin,  an<t 
from  being  barbed  at  the  tip  with  numerous 
small  reversed  points  or  prickles,  they  by  de- 
grees penetrate  very  dce«ly  into  tne  flesh  after 
having  once  pierced  it  Small  and  insignificant 
as  these  defensive  weapons  may  appear,  they 
are  capable  of  severely  injuring  dogs,  wolves 
or  indeed  any  animal  that  incautiously  attempts 
to  sdie  the  porcupine.  These  spines  or  quills 
were  much  used  among  the  Indians  to  orna- 
ment different  ailicles  of  dress;  they  dyed  them 
various  colors,  in  a.  very  permanent  manner. 
The  Canada  porcupine  is  found  in  the  thickly 
wooded  parts  of  northeastern  United  States  and 
in  Canada,  the  northernmost  limit  of  its  dis- 
tribution being  the  shores  of  the  Uai^enzie 
River  and  the  southernmost  the  high  mouniaina 
of  Pennsylvania.  They  feed  on  the  barks  of 
various  trees,  apples,  corn,  etc.  Their  flesh  is 
said  to  be  very  unpajatable,  resembling  flaH^ 
pork.  They  pair  about  the  latter  end  of  Sep- 
tember and  the  female  brings  forth  two  yoimg 
in  April  or  May. 
'  The  genus  Synetkeres  of  South  America  to 
Mexico  poEseEses  a  distinctive  feature  in  the 
elongated  prehensile  tail,  adapting  it  for  an 
arboreal  existence.  They  are  the  true  tree  por- 
cupines. About  10  species  of  these  animals  are 
indigenous  to  America,  the  spines,  as  in  the 
Canadian  porcufune,  bdng  of  much  smaller  size 
than  in  the  Old  World  foims.  In  length  ibft 
tjrpical  speda  of  this  genus  averages  one  and 
one-half    feet,    the    tati    measuring    about    10 

Consult  Stone  and  Cram,  'American  Mam* 
mals>  (New  York  1902);  Merriafii,  <A(^ron- 
dack  Mammals'  (New  York  1884). 
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PORCUPINE    ANT-BATBR.      See 

Echidna. 

PORCUPINE  FISH.    See  Diodon. 

PORCUPINE  RIVER,  a  tribuUiy  stream 
of  the  Yukon.  Fort  Yukon  is  at  the  conflucDce 
of  these  rivers.  The  Porcupine  is  navigable  for 
steam  vessels  a  distance  of  about  100  miles  and 
for  about  twice  that  distance  for  smaller  craft 
The  lower  Mackenzie  is  most  easily  reached  via 
the  Porcupine,  and  portage  to  the  Peel  River. 

PORCUPINE-WOOD,  the  timber  of  cer- 
tain Oriental  palms.     See  Palms. 

PORDBNONB  DB  SACCHI8,  p6r-da- 
no'na  da  sSk'kes  (or  De  Corticellis)  really 
named  Giovanni  Antonio  da  Pokdbnone,  Ital- 
ian painter:  b.  Pordenone,  1483;  d.  Ferrara, 
January  1539.  He  painted  in  his  native  home 
and  worked  without  much  influence  from 
abroad,  until  in  his  27th  year  he  visited  Venice 
and  was  captivated  by  the  productions  of  Gioi^ 
pione,  Palma  and  Titian.  In  1535  he  settled  at 
Venice  and  before  the  end  of  the  year  was 
knighted  by  the  kinr  of  Hungary  (taking  in 
addition  to  his  own  the  name 'Regillo*), and  in 
1536  was  summoned  to  the  court  of  the  Duke 
of  Ferrara,  who  desired  lus  services  to  prepare 
designs  tor  Flemish  tapestry,  but  here  he  died 
suddenly  the  following  year.  These  are  the  few 
incidents  of  his  life  with  which  we  are  ac- 
quainted. His  works  consist  of  altar-pieces  and 
frescoes,  painted  in  the  spirit  of  the  Renais- 
sance. Of  these  the  most  important  are  the 
New  Testament  series  of  frescoes  in  die  church 
of  San  Salvadore,  Cotalto ;  the  paintin?!  on  the 
walls  and  roof  of  the  cathedral  chapels  at 
Trcviso ;  and  those  in  the  cathedral  of  Cremona 


Attended  1^  Saints'  (ISIS).  Most  of  the  fres- 
coes he  painted  in  houses  and  churches  at 
Venice  have  perished.  Several  of  his  paint- 
ings are  in  Enirland.  notably  fais  colossal  figure 
of  'An  Angel*  in  tte  National  Gallery,  and  a 
large  pictnre  of  himself  and  family  at  Hami^ 

PORE  FUNGI.    See  FONCI ;  PoLYPOHtJS. 

PORGY,  or  PORGBB,  name  applied  in 
different  localities  to  any  one  of  several  difEer- 
ent  fishes.  In  eastern  United  States  the  sciv 
(Stenotomus  argyrops),  and  occasionally  the 
menhaden  IBrevoortia  tyrannuj)  are  BO  named. 
The  moon-fish  or  angel-fish  {Chatodiptenu 
faber)  is  rarely  so  called.     The  Pagrus  pagrus 


of  European  waters  is  called  the  red  poi 
Consult  Kingsley,  I.  S.,  'Standard  Natural  His- 
tory'   (Vol.  Ill,  Boston  1885). 

PORIFERA,  the  phylum  of  animals  which 
includes  the  Bpongea,  die  tenn  referrinir  to  the 
apertures  or  pores  which  characterize  them. 
See  Sponge. 

PORISM,  in  geometry,  a  name  given  1^ 
ancient  geometers  to  a  class  of  mathematical 
propositions  having  for  their  object  to  show 
what  conditions  will  render  certain  problems 
Indeterminate.  Playfair  defined  a  porism  thus; 
*a  proportion  affirming  the  possibility  of  find- 
ing such  conditions  as  will  render  a  certain 
problem  indeterminate,  or  capable  at  innumer- 
able solutions,*  Euclid's  three  books  on  porisms 
have  been  lost,  and  in  consequence  there  has 
been  mudi  coBtrover^  as  to  what  the  ancients 


the  nature  both  of  a  Droblem  and  O^  a  theorem, 
without  being  exactly  either. 

PORK,  the  flesh  of  swine,  is  one  of  the 
most  important  and  widely  used  species  of  ani- 
mal food.  Fresh  pork,  thoi^b  by  some  con- 
sidered a  delicacy,  especially  when  IdUed  young, 
is  a  much  inferior  article  of  diet  to  beef  or 
mutton,  and  is  much  less  used.  The  flesh  of 
pork,  particularly  the  lean,  is  coarser  and 
ranker  than  that  of  the  other  animals  chiefly 
used  for  food,  but  there  are  certain  advantages 
which  give  pork  a  place  in  the  supply  of  animal 
food  that  can  be  filled  by  no  other  article.  The 
appetite  of  swine  being  much  more  catholic 
than  that  of  their  daintier  neighbors,  the  feed- 
ing of  them  answers  the  purposes  of  economy, 
and  extends  very  materially  the  supply  of  food. 
This,  it  is  true,  is  attended  with  considerable 
dangers.  If  care  is  not  taken  that  the  feeding 
of  swine  should  be  wholesome  and  cleanly,  their 
flesh  becomes  tainted  with  disease  and  unfit  for 


appetite  to  make  them  consume  the  most  dis- 
gusting offal,  and  even  when  their  feeding  is 
not  conducted  with  this  utter  recklessness  of 
consequences  it  is  often  less  careful  than  is 
consistent  with  sound  sanitary  conditions. 
There  is  in  fact  no  animal  (Q  the  perfection 
of  whose  flesh  as  an  article  of  diet  careful  at- 
tention to  feeding  is  more  indispensable.  The 
main  recommendation  of  pork  lies  in  its  su- 
perioril>;  to  other  kinds  of  animal  food  in 
undergoing  the  process  of  curing.  The  quality 
of  beef  and  mutton  is  seriously  deteriorated 
when  long  kept,  even  under  the  best  methods 
of  curing;  that  of  pork  is  decidedly  improved, 
and  when  of  good  quality  and  well  cured  it 
develops  a  richness  and  delicacy  of  flavor  in 
niarked  contrast  with  the  dryness  and  insiiud- 
ity  of  other  salted  meaL  Another  recommenda- 
tion of  pork  is  the  abundance  and  very  digesti- 
ble quality  of  its  tat,  which  makes  it  a  very 
Guitable  diet  for  cold  climates,  but  which  is,  on 
the  contrary,  rather  a  disadvantage  in  hot -ones. 
For  long  sea  voyages,  especially  before  the  in- 
troduction of  modern  meutods  of  keeping  fresh 
meat,  pork  was  by  far  the  most  common  and 
acceptable  form  of  animal  diet,  and  it  is  still 
one  of  the  most  valuable  items  in  naval  stores. 
The  swine  was  among  the  unclean  animals  for- 
bidden to  be  eaten  by  the  Mosaic  Law.  It  is 
still  regarded  by  the  Jews  as  specially  typical  of 
the  unclean  animals.  The  Eg^tians,  Arabians 
and  other  Eastern  nations  had  similar  opinions 
as  to  the  use  of  pork.  See  Hoes;  NuntmoN 
OF  Fasm  Animals;  Packing  Industry;  SwiNt 

PORPHYRITE,  a  porphyritic  ortboclase 
rock  free  from  quartz;  so  named  bv  some 
petrologists,  by  whom  the  name  has  been  ap- 
plied to  various  rocks  generally  of  this  char- 
acter. Some  of  these  rocks,  however,  include 
varieties  in  which  the  ortboclase  constituent  is 
more  or  less  rq>laced  by  oUgoclase.  Many 
porphyritic  dolerites  have  been  also  included 
under'  this  name.  By  the  presence  of  horn- 
blende it  ofien  approaches  the  composition  of  a 
syenite,  with  which  it  is  frequently  associated. 

PORPHYRY  (PoM-HYBK»),  Greek  phikis- 
opher  of  the  Neo-Platonie  school,  celebrated  as 
an  antagonist  of  Christianity:  b.  either  at  Tyr^ 
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whence  he  is  called  l^rius,  or  at  Batanea,  the 
Bashan  of  Scripture,  a  town  of  Syria,  whence 
he  is  also  called  Bataneotes,  about  233  a.d.  ;  d. 
Roroc,  about  30*.  His  original  name  was  Mal- 
chus,  from  the  Syrophonician  melech,  king. 
Lon^nuE,  whose  pupil  he  became,  gave  him  the 
title  of  Potphynos,  that  is,  purple-clad.  He 
early  became  the  pupil  of  Origen,  and  afterward 
studied  Bnder  Apollonius  and  Longinus  in 
Athens.  At  30  he  came  for  the  second  time  to 
Rome  to  place  himself  under  the  teaching  of 
Plotinus.  Porphyry  at  first  disputed  the  doc- 
trine taught  him,  in  a  treatise  in  support  of  the 
position  'that  the  things  perceived  by  the  mind 
exist  out  of  the  mtndl'  which  he  submitted  to 
Plotinus.  AmeliuE,  his  asMdaM  and  aa^slant, 
wrote  a  treatise  in  reply;  and  after  some  fur- 
ther controverqr  Porphyry  read  a  recantatioo 
in  the  school.  This  incident  is  important,  as 
indicating  the  teaching  of  Longinus,  and  pos- 
sibly by  implication  of  Ammonius,  tbe  instructor 
of  Plotinus.  Pc>n>hyry  finished  by  entirely 
adopting  the  oiniiions  and  obtaining  the  cor>- 
(idence  of  Plotinus,  whose  literary  assistant 
and  executor  he  became,  and  whom  he  induced 
to  commit  his  views  to  writing.  Porphyry  was 
naturally  of  a  hypochrondriacal  dispoEition,  and 
the  abtruse  mysticism  of  Plotinus  incited  in 
him  a  tendency  to  cherish  thoughts  of  suicide, 
which  Plotinus  perceiviiw  recommended  to  him 
a  change  of  situation,  and  about  268  he  went  to 
Sicily.  Here  he  is  said  to  have  written  his 
treatise  a^nst  the  Christians  in  15  books.  Tt 
was  publicly  burned  by  the  Emperor  Theodo- 
sius,  and  is  known  only  from  fragments  in  the 
authors  who  have  refuted  him.  Porfdiyry,  as 
well  as  Plotinns,  recognized  Christ  as  an  emi- 
nent philosopher;  but  charged  the  Christians 
with  corruptmg  his  doctrines.  The  philosoj^ 
of  Poiphyn'  '3  completely  identified  with  thai  of 
Plotinus  (q.T.).  Porphyry  represented  chiefly 
tile  religions  phase  of  this  philosophy,  and  wc 
need  here  only  refer  to  its  relation  to  the  poptl'- 
lar  mythology  and  tfaenrgy,  which  has  been 
merely  adverted  to  in  the  hfe  of  Plotinus.  The 
beat  ancient  philosophers  found  no  dj^icu'ty 
in  reconciling  polythrism  with  the  belief  in 
one  supreme  and  omnipotent  God.  Plotinus 
and  Porphyry  joined  a  beUef  in  good  and 
evil  demons  and  a  respect  at  least  for  the 
Greek  fnytholosy  with  their  pfailosot^cal  tenets. 
These  beliefs  tave  been  the  grovnd  of  accusa- 
tions of  inconsistency  axainst  Porphyry,  who 
dwells  on  them  occasionalljr  m  his  writings.  He 
believed,  as  did  Plotinus,  in  enchantment  as  a 
means  of  acquiring  power  over  demons  and  the 
souls  of  the  dead;  but  always  ranked  philoso- 
phy higher  than  mythology,  and  from  his  letter 
to  the  Egyptian  prophet  Anebo  it  appears  that 
at  a  later  period  of  nis  life  doubts  of  the  popu- 
lar theology,  and  of  the  theurgical  notions  asso- 
ciated wiui  it,  had  begun  to  prevail  with  him. 
T&e  practical  tendencies  of  his  philosophy  were 
ascetic  He  held  that  all  matter  was  polluted, 
and  that  no  material  sacrifice  ought  to  be  of- 
fered to  the  supreme  God.  He  abstained  from 
animal  food,  and  would  also,  had  it  been  pos- 
sible, have  abstained  from  vegetable  diet.  Me 
distinguished  four  degrees  of  virtue  —  political 
virtue,  or  inat  of  moderation  is  the  first  grade; 
purifying  virtue,  which  sets  the  soul  free  from 
passion,  and  by  means  of  which  men  are  made 
to  resemble  demons,  is  tbe  second-grade;  in 


the  third  grade,  which  corresponds  with  the 
absorbing  oevotion  of  philosophy,  man  becomes 
a  god;  and  in  the  fourth,  answering  to  the 
ecstatic  state  of  Plotinus,  he  becomes  the  father 
of  the  gods.  He  recognizes  a  soul  in  animals, 
and  accords  to  them  a  certain  amount  of  in- 
teliigence  and  reason.  Porphyry  was  a  volu- 
minous writer,  but  comparatively  few  of  his 
works  are  extant.  Besides  his  editorial  work 
for  Plotinus,  the  most  important  are  his  Lives 
of  Plotinus  and  Pythagoras,  the  latter  supposed 
to  be  a  fragment  of  a  larger  history  of  phi- 
losophers. Among  his  other  works  arc  'Prin- 
ciples Concerning  IntelRgibles,'  a  resume  of 
rtie  Philosophy  of  Plotinus;  the  'Cave  of  the 
Nymphs  in  the  Odyssey';  four  books,  'On 
Abstinence  from  Animal  Food';  an  'Introduc- 
tion to  the  Categories  of  Aristotle';  a  'Com- 
mentary on  the  Harmanica  of  Ptolemy,'  a  10- 
volume  work  in  verse,  'De  Philosophia  ex 
Oraculis  Libri,'  and  a  contribution  to  a  symbol- 
ical interpretation  of  Homer.  Consult  Bouillet, 
'Porphyre,  son  Role  dans  I'Ecole  Neoplatoni- 
denne'   (1864). 

PORPHYRY,  any  one  of  various  kinds  of 
compound  rock  having  a  basis  in  which  the 
«ther  contemporaneous  constituent  parts  are  im- 
bedded. The  base  is  sometimes  claystone, 
sometimes  horns  lone,  sometimes  compact  feld- 
spar, jade,  pitchstone,  pearUtone  and  obsidian. 
The  imbedded  parts  are  commonly  orthoclase 
felds^r  and  quartz ;  the  former  in  more  or  less 
distinct  ctyst^s.  There  are  porphyries  of  dif- 
ferent ages.  One  variety  is  found  graduating 
into  granite  and  gneiss,  but  this  does  not  pos- 
sess the  characteristics  of  the  rock  in  the 
highest  perfection;  another  is  found  in  over- 
lying strata,  and  unconformable  to  other  rocks, 
which  is  the  true  porphyr>-.  Its  color  is  often 
red  or  green,  and  when  polished  it  is  valuable 
for  ornamental  work,  being  superior  to  marble 
on  account  of  its  great  hardness. 

PORPOISE.  Any  small  or  moderate-sized 
cetacean  is  usually  called  a  porpoise,  but  the 
name  is  applied  chiefly  to  members  of  the  fam- 
ily Dtlpktnidce,  belonging  to  the  suborder 
Odonloceti,  or  Oie  toothed  whales.  Its  principal 
characters  are  as  follows;  The  anterior  pairs 
of  ribs  are  joined  to  the  vertebrae  by  both  a 
tubercle  and  a  head.  The  sternal  ribs  are  com- 
pletely ossified.  The  cervical  vcrlcbne  are 
more  or  less  united.  In  the  skull  the  pterygoid 
bones  are  inflated.  The  symphysis  of  the  man- 
dible is  short.  The  teeth  are  always  present,  but 
vary  greatly  in  number  in  different  genera;  they 
usually  occur  in  both  jaws  and  are  simple  and 
conical.  The  genus  Grampus  is  without  teeth 
in  the  upper  jaw,  and  the  genus  Monodon  with- 
out teeth  in  the  lower  jaw.  The  blowhole  is 
single  and  crescentic  in  form. 

Between  60  and  70  spedes  of  porpoises  are 
known,  representing  19  genera.  They  are 
greatly  diversified  in  form  and  color.  Some 
nave  a  large,  falcate  dorsal  fin,  while  in  others 
the  fin  is  reduced  in  size^  or  is  represented  only 
by  a  low  ridge,  or  is  entirely  absent.  The  pec- 
toral fins  are  equally  varied  in  size  and  pro- 
portions, being  snort  and  broad  in  some  forms 
and  very  long  and  narrow  in  others.  The  beak 
may  be  long  or  short,  compressed  or  depressed, 
and  is  sometimes  replaced  by  a  narrow  rim,  or 
is   absent  altogether.  ■  The   representatives  of 
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several  genera  of  porpoises  have  received 
special  names,  such  as  killers  (genus  Orcinut), 
Kiampuses  (genus  Grampus),  blackfish  (genus 
Globtcephalus') ,  beluga  or  white  whale  (genus 
Delphinaptetus),    narwhal    (genus   Monodon), 

The  Delphinidct  are  chiefly  marine,  but  some 
^tedes  of  the  genus  Sotolia  five  in  the  Amazon 
River,  and  in  the  rivers  of  C^ina,  and  one 
Species  af  the  genus  Orcaella  in  the  Irawadi 
River,  Burma.  The  harbor  porpoise  ^Fkoc€ena 
pkocana)  and  the  bottle-nosed  porpoise  (Tur- 
sioPs  trvncalus')  frequently  ascend  the  Potomac, 
Hudson  and  otner  rivers  of  the  eastern  coast  of 
the  United  States,  and  the  beluga  ascends  the 
Saint  Lawrence  regularly  every  spring  in  large 
numbers. 

"Die  geographical  range  of  the  poipoises  as  a 
group  extends  over  all  seas  from  the  Arctic  to 
the  Antarctic,  but  while  some  species,  such  as 
the  common  dolphin  {Delphinus  delphts)  have  a 
very  wide  distribution,  that  of  others  is  more 
circtmiscribei  Thus,  the  narwhal  is  confined 
to  the  Arctic  Ocean,  and  rarely  leaves  the  ice. 
The  beluga  is  also  an  Arctic  species,  though  it 
ranges  sonthward   regularly  in  spnng  •-  *'•'■ 


and  the  New  Jersey  Coast.  The  white-lipped 
porpoise  iLagenorhynchns  albtroslris)  is  com- 
mon about  the  Britidi  Isles,  but  is  not  found  on 
the  coast  of  the  United  Stales.  The  species  of 
blackfish  (Ghbieepkaliu  melas)  found  on  our 
east  coast  north  of  New  Jersey  is  different  from 
that  occurring  further  south.  Our  commonest 
east  coast  porpoise  (Turnops  truncalui)  is  not 
found  in  Greenland  waters,  while  the  harbor 
porpoise  (Phocima  phoeana),  which  is  abun- 
dant in  the  gulf  of  Maine  and  northward,  does 
not  range  south  of  New  Jersey.  Many  spedes 
occurring  in  the  tropics  and  the  south  seas  are 
never  seen  in  North  American  waters. 

The  majority  of  porpoises  feed  upon  fish, 
hut  the  various  species  of  blackfish,  the  nar- 
whal  and  the  white  whale  subsist  chiefly  or  ex- 
clusively upon  cuttlefish,  while  the  kjllers  de- 
vour the  )«ung  or  other  cetaceans  and  of  vari- 
ous amphibious  mammals,  such  as  seals,  sea- 
lions,  etc.  The  stomach  of  a  porpoise  iSotaUa 
leussii)  recently  discovered  on  the  west  coast 
of  Africa  was  found  to  contain  leaves  of  the 
mangrove  tree  and  other  vegetable  matter. 
Porpoises  are  gregarious  animals,  congregating 
in  large  herds  or  "schools,"  which  sometimes 
compnse  an  enormous  number  of  individuals. 
Schools  of  blackfi^  numbering  hundreds  of 
individuals  occasionally  approa^  the  land  at 
the  Faroe  Islands,  the  Orkney  Islands,  Cape 
Cod,  and  other  points,  where  they  strand,  or 
are  driven  ashore  by  uie  fishermen.  Tliey  are 
the  source  of  a  considerable  profit,  on  account 
of  their  oil,  which  is  of  a  superior  quality.  The 
skins  of  the  blackfish  and  of  the  while  whale 
are  valuable  for  leather,  but  the  dermis  of  the 
majority  of  porpoises  is  too  thin,  or  too  irregu- 
lar in  texture,  to  form  good  leather. 

Besides  the  porpoises  of  the  family  Delphini- 
d*,  (here  are  a  few  species  generally  called 
river  dolphins  representing  three  genera,  which 
belong  lo  a  separate  family,  the  Plaianistida. 
The  Best  known  are  the  susu  of  the  Ganges 
River,  ^nus  Ptatanista,  a  blind  form  which  sub- 
sists chiefly  upon  fresh-water  cnutaceans;  the 


inia,  genus  Inia,  of  the  Amazon  lUver;  and  die 
Pontoporia,  foiud  about  the  mouth  of  the  La 
Plata  River.  These  porpoises  are  remarkable 
for  iheir  long  beaks,  their  broad  pectoral  fins, 
their  free  cervical  vertebrx,  and  their  rugose  or 
otherwise  iwcuJiar  teeth.  They  are  regarded  as 
highly  specialized  forms  of  ancient  ori^n.  Nu- 
merous fossil  species  of  Dtlpkitnda  and 
Platanistidtr  occurs  in  the  Tertiary  and  latter 
geological  formations,  be^nning  with  the  Mio- 
cene. Consult  Beddard,  F.  £,  *A  Book  of 
Whales'  (London  1900) ;  Goode,  G.  B.,  'Fish- 
ery Industries'  (Washington  1884);  True,  F. 
W.,  'Bulletin  of  the  United  States  National 
Museum,  No.  36>  (Washington  1889). 

PORPORA,  pAr'n6-ra,  Nicolo,  Italian  com- 
poser: b.  Naples,  19  Aug.  1685;  d.  there,  Febru- 
ary 1766.  Me  studied  imder  Scarlatti  and  his 
first  operaf  'Ariana  e  Teseo,*  was  brought  out 
at  Vienna,  1717.  In  172S  Porpora  went  to 
Vienna  with  his  celebrated  pupil,  Farinelli,  and 
in  1728  accepted  a  pressing  invitation  from  the 
court  at  Dresden.  He  had  already  composed 
50  operas,  and  was  regarded  as  without  a  rival. 
In  1/29  a  faction  in  London,  discontented  with 
Handel,  opened  another  opera  house,  and  called 
Porpora  to  take  the  direction  of  it.  Porpora, 
supported  by  Farinelli  and  other  distinguished 
singers  whom  he  had  trained,  triumphed,  and 
Handel  accordingly  gave  up  the  theatre,  and 
devoted  himself  to  oratorio.  Porpora  now 
gave  up  his  engagements  in  Dresden,  and  estab- 
lished himself  in  London.  Here  his  reputation, 
especially  as  a  singing-master,  continued  to  be 
great;  but  after  a  few  years  he  went  to  Venice 
and  later  was  established  in  Vienna  wfaerj  in 
1754,  Haydn,  for  the  sake  of  obtaining  bis  in- 
structions, became  his  valet.  In  1760  he  pre- 
sided at  the  production  in  Naples  of  his  last 
and  feeblest  opera,  <I1  Trionfo  di  Camillo.' 
Only  a  few  of  his  operas  are  now  known,  and 
none  of  them  have  retained  popularity;  but  he 
is  r^ardcd  as  the  most  accomplidied  sin^^ug- 
master  who  has  ever  existed.  His  religious 
compositions,  and  especially  bis  cantatas,  arc  the 
worts  in  which  he  appears  to  most  advantage. 
Besides  the  50  operas,  he  composed  six  orato- 
rios, many  masses  and  other  church  music,  and 
nimieTouB  cantatas,  and  published  six  'Sinfonie 
da  camara.'  Consult  Marchess  Villarosa  (in 
(Memoric  dei  compositore,'  1&40,  and  Climent 
(in  'Musidens  cdebrea'). 

PORRAS,  por'ras,  Belisario,  Panaman 
statesman:  b.  Panama,  1860.  He  received  his 
education  at  B(^t&  and  Brussels;  was  counsel 
for  the  French  cinal  Commission,  and  professor 
of  international  law  at  the  Universities  of  San 
Salvador  and  Managua.  He  subsequently  became 
judge  of  the  Supreme  Court  of  Colombia  and 
served  his  country  as  consul-general  in  Belgium. 
He  was  Panaman  delegate  to  the  Hague  Peace 
Conference  in  1907  and  in  1910-11  Was  the 
Panaman  Minister  at  Washington,  D.  C.  In 
1912  Mr.  Porras  was  chosen  president  of  Pan- 

PORRO.  pdr'ra.  Count,  Italian  general: 
b.  Bologna,  1S54.  He  passed  through  the  Turin 
Military  Academy  and  received  his  commission 
as  sub-lieutenant  of  artillery  at  the  age  of  22. 
On  reaching  the  rank  of  colonel,  he  was  nomi- 
nated to  the  (leneral  Staff  and  later  acted  as 
director  of  the  War  School  and  under-secretary 
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of  war  in  the  Second  Fortis  cabinet  (1905-06). 
FromoCed  lieuienant-general  in  1911,  he  com- 
manded divisions  at  Verona  and  Uil^  and 
was  offered  the  portfolio  of  War  in  the 
Salaitdra  cabinel.  In  1915  he  became  undv 
chief  of  Stafi.  Together  with  General  Cadoma 
(q.v.)  he  was  relieved  of  his  command  after 
Ae  Italian  defeat  on  the  Isonio  in  October 
1917,  and  in  July  1918  both  officers  were  placed 
on  Ijie  retired  hst  with  toss  of  rank  and  pay. 
Genual  Capello  suffered  the  same  fate. 

PORSENA,  por'sS-n^.  or  PORSENNA, 
a  Lars  (or  'mi^ty  lord"),  king  of  the  Etru- 
rian city  of  Clusiutn.  According  to  the  legend 
narrated  by  Livy,  he  received  the  Tarquins  on 
their  expulsion  from  Rome  (&c.)  506,  and 
after  endeavoring  in  vain  to  efiect  their 
restoration  by  negotiation,  advanced  with  an 
army  to  Rome.  He  would  have  entered  the 
city  with  the  flying  Romans  had  not  Horatius 
Codes  disputed  the  passage  until  the  bridge  was 
broken  down.  Porsena  then  besieged  Rome, 
and  a  famine  was  produced  in  the  cin',  when 
another  Roman  youth,  Mucius  Scsevola,  gave 
striking  proof  of  his  patriotism.  (See  Sc^vola). 


hostages  lo  the  Etnirian  camp.  The  latter 
escaped  to  Rome  by  swimming  across  the  Tiber, 
but  the  consul  Publicola  conveyed  them  back 
again  to  Porsena,  and  was  on  this  occasion 
treated  with  the  greatest  indignity  by  the  Tar- 
quins. Indignant  at  the  perfidy  of  the  Tar- 
Siins,  and  respecting  the  ma^animity  of  the 
omans,  Porsena  separated  hunseif  from  the 
former,  and  concluded  peace  with  the  latter 
without  taking  away  their  hostages.  To  rcheve 
the  wants  of  the  Romans  without  offending 
their  pride  by  a  formal  present,  he  left  behind 
at  lus  departure  his  camp  with  al)  itr     ' 


sented  him  with  an  ivory  chair  and  sccpti 
golden  crown  and  a  royal  robe.  Thencefor- 
ward Ponena  lived  in  undisturbed  friendship 
with  the  Romans.  The  accounts  in  Dionysius 
(v,  33).  Plutarch  (<Publ,>  19)  and  Livy  ('Hist. 
Natl.,>  xjtitiv,  13)  will  be  found  to  be  incon- 
sistent with  one  another.  Modem  critics  have 
held  that  Rome  was  completely  conquered  by 
Porsena.  and  that  the  gifts  they  are  represented 
as  offering  from  gratitude  were  really  a  tribute 
indicating  subjection.  Aruna,  the  son  of 
Porsena,  was  defeated  by  a  league  of  (he  Latin 
cities,  after  which  the  Romans  are  believed  to 
have  recovered  their  independence.  According 
lo  Pliny,  Porsena  forbade  the  Romans  the  u^e 
of  iron,  except  for  agricultural  purposes. 

FORSON,  Richard,  English  Greek  scholar: 
b.  East  Ruston,  Norfolk.  ZTOec  1759;  d.  Lon- 
don, 2S  Sept.  1808.  He  was  educated  at  Eton 
and  Cambridge,  took  the  degree  of  M.A.  ih 
178S,  and  not  choosing  to  take  holy  orders,  on 
account  of  conscientious  scruples  in  ruard  to 
signing  the  39  articles  was  i^liged  to  rejinquish 
the  fellowship  he  had  held  from  1781.  In  1792 
he  was  appointed  Greek  professor,  and  in  1794 
began  the  publication  of  the  Tragedies  of 
Euripides,  with  annotations,  but  continued  his 
labors  only  through  four— 'Hecuba,'  'Orestes,' 
'PhixnisEx'  and  'Medea.'  He  assisted  in  edit- 
ing the  Grenviiie  Homer  (1800),  and  corrected 
the  texts  of  the  tragedies  of  jEschyltu  for  an 


edition  which  issued  from  the  Fonlis  Press  at 
Glasgow.  He  had  the  reputation  of  being  one 
of  the  best  Greek  scholars  and  critics  of  the 
age,  notwithstanding  which  he  experienced 
httle  patronage,  a  circumstance  partly  attribu- 
table to  bis  mtemperate  Ibabits.  He  was  the 
author  of  'Letters  to  Archdeacon  Travis,  in 
Answer  to  his  Defense  of  the  Three  Heavenly 
Witnesses'  (1790,  8vo.),  in  which  he  is  allowed 
to  have  proved  that  the  received  text  of  1  John 


lions  of  the  Greek  Poets' :  and  his  'Tracts  and 
Miscellanies'  (1815),  In  Porson  acme  discern- 
ment and  solid  judgment  were  united  to  intense 
application  and  a  stupendous  memory.  Consult 
Watson,  'Life  of  Richard  Porson'  (1861). 

PORT.  See  Hasbcks,  Docks  and  Bieak- 
wATEKs;  Shipbuilding;  Etc. 

PORT  ADBX.AIDB,  AustraUa.    See  Adb- 

PORT  ARTHUR.  Canada,  dty  and  port 
of  entry  in  Thunder  Ba^  Distnct,  province  of 
Ontario;  on  Lake  Superior;  the  lake  terminus 
of  the  Canadian  Northern,  also  on  the  Canadian 
Pacific,  and  the  Grand  Trunk  Pacific  railways, 
abcMit  200  miles  northeast  of  Duluth,  Minn.,  and 
about  500  miles  from  Manitoba.    It  is  the  pnr 


01  Lake  Superior.    It  ii  ^ 

and  valuable  mines  of  gold,  silver  and  it 
adjacent.  Large  shipments  of  merchandise, 
coal,  wheat  etc.,  are  made  to  eastern  ports. 
Iron  is  smelted  here.  The  city  is  the  iron  cen- 
tre of  the  north  shore  and  district,  and  there  are 
also  foundries,  blast  furnaces,  brick  yards  ^d 
odier  manufactories,  railway  coal  and  ore  dock^ 
lumber  yards,  refngeration  plants,  etc  Port 
Arthur  hat  several  churches,  a  high  school. 

Eublic  schools  and  a  Separate  sdux^  public 
brary,  armoiv,  sailors'  institute,  Y.  M.  C  A. 
buihlings,  and  district  courthouse.  The  dty 
was  first  settled  ia  187(1  became  a  borough  in 
1884,  and  a  dty  in  1907.  The  government  is 
vested  in  a  mayor  and  council  of  10  members. 
The  city  is  the  county-seat  for  judicial  purposes. 
Pop.  1S.500. 

PORT  ARTHUR,  or  LU-SHUH-KOU, 
Manchuria,  a  strongly  fortified  seaport  ti 


uthem  extremity  of  the  LiaO'tung  pen* 
insula,  dominating  the  Lao-tie-than  channel  en- 
trance to  the  dtU  of  Pe-chi-li  frcan  the  Yellow 
Sea  and  Korea  Bay.  Prior  to  its  capture  by  the 
Japanese  in  the  War  of  1894  it  was  a  Chinese 
fortress  and  naval  arsenal.  Its  occupation  by 
the  Japanese  was  prevented  by  the  Russian, 
German  and  French  coatiticxi,  but  on  27  March 
1898,  the  Cliinese  government  leased  it  to  Rus- 
sia with  adjacent  territory  for  25  years.  Under 
die  Russians  it  became  the  terminus  of  a  rail- 
way line  connecting  with  the  Trans-Siberian 
Railway,  the  Chinese  railway  systems,  and  with 
modem  Dalny^  the  important  commerdal  sea- 
port dty,  14  miles  to  the  northeast.  It  was  for- 
tified, its  harbor  and  dock  accommodations  ex- 
tended, and  it  was  considered  one  of  the  strong- 
est fortresses  and  navd  stations  in  Chinese 
waters.  At  the  outbreak  of  the  Russo-Japanese 
War  in  1904,  it  was  the  scene  of  a  series  of  dis- 
asters inflicted  on  the  Rus^an  navy,  not  only  by 
the  torpedo  boats  of  the  enemy,  but  also  by 
their  own  submarine  mines  and  forts.  It  was 
surrendered  to  the  Japanese,  3  Jan.  1905,  aftec 
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a  remarkable  siege,  for  the  term  of  the  Rus- 
sian lease  (25  years  from  1898).  The  lease  was 
extended  in  1915,  undue  pressure  beinK  put  on 
China  by  the  Japanese.  Pop.  17,000.  Sec 
China;  Dalny;  Japan;  Manchuria. 

PORT  ARTHUR  SHIP  CANAL,  Texas, 
an  artificial  waterway,  named  after  the  town  of 
Port  Arthur,  Tex.,  which  is  situated  on  Sabine 
Lake,  a  body  of  water  three  miles  long  and  10 
miles  wide,  which  marks  the  boundary  of  Texas 
and  Louisiana.  Seven  and  one-half  miles  from 
Port  Arthur  Sabine  Lake  narrows  into  a  long 
channel  called  Sabine  Pass.  This  channel  is 
from  26  to  40  feel  deep  and  extends  for  seven 
miles  lo  the  south,  terminating  in  the  Gulf  of 
Mexico.  At  the  outer  end  of  the  pass  is  a  bar 
which  has  been  pierced  by  a  channel  foimed  by 
extending  for  a  mile  or  more  from  shore  two 
jetties  of  piled  stone  built  by  the  United  States 
government  The  jetties  narrow  the  entrance  to 
the  pass  from  the  Gulf,  and  the  wash  of  the 
imprisoned  waters  to  and  fro,  with  the  ebb  and 
flow  of  the  tide,  scoured  a  channel  over  the 
bar  of  16  to  25  feet  deep.  The  opening  of  this 
canal  signalized  the  creation  of  a  new  seaport  on 
the  Gulf  for  the  largest  ocean  vessels,  the  con- 
nection of  a  land-locked  fresh-water  harbor  with 
the  terminus  of  a  great  railway  system,  and 
the  reduction  by  500  miles  of  the  distance  over 
which  the  export  food  products  of  the  south- 
west States  have  been  hauled  by  east  and  west 
lines.  The  canal  was  formally  opened  25  March 
1899.  In  1912  further  operations  were  begun  to 
obtain  a  channel  of  26  feet  navigable  depth,  and 
150  feet  wide,  a  turning  basin  25  feet  deep,  600 
feel  wide  and  1,700  feet  long,  to  cost  $2,000,000, 
and  with  $190,000  annually  for  mamtenance. 
The  work  was  completed  in  1915. 

PORT  BLAIR,  the  principal  port  of  the 
Andaman  Islands  (q.v.)  on  South  At>daman.  It 
is  connected  witn  Calcutta,  Rangoon  and 
Madras  by  a  mail  steamer  line;  has  a  fine  har- 
bor with  safe  anchorage,  and  is  an  important 
penal  settlement. 

PORT  BRETON,  a  name  given  to  the 
southeast  part  of  New  Mecklenburg  (formerly 
and  again  called  New  Ireland),  in  the  Bismarck 
Archtpela«o  off  Kaiser  Wilhelm  Land,  New 
Guinea,  the  scene  in  J879  of  a  disastrous  colon- 
iiing  experiment  by  a  company  of  French  Legit- 
imists. In  1883,  the  Marquis  Du  Rays,  who 
floated  the  company,  and  his  associates  were 
condemned  to  various  terms  of  imprisonment 
for  fraud  and  raising  money  by  false  pretenses. 
German  New  Guinea  was  occupied  by  an 
Australian  force  12  Sept.  1914,  and  came  under 
British  military  occupation. 

PORT  CARBON,  Pa.,  borough  in  Schuyl- 
kill County,  on  the  Schuylkill  River,  and  on  the 
Philadelphia  and  Reading  Railroad,  about  two 
miles  northeast  of  Poltsville.  There  are  iron- 
works within  the  boroughs,  but  ihe  mining  oE 
coal  is  the  chief  industry.    Pop.  2fJB. 

PORT  CHESTER,  N.  Y.,  village,  West- 
chester County,  on  Long  Island  Sound,  and  on 
^e  New  York.  New  Haven  and  Hartford  Rail- 
road, 26  miles  northeast  of  New  York  Cily. 
It  was  settled  in  the  middle  of  the  18th  century, 
and  ¥ras  at  first  called  Saw  Pit ;  the  name  was 
changed  in  1837.  and  the  village  incorporated  in 
1868.  It  contains  foundries,  screw  and  holt 
factories,  carriage  works,  shirt  factorin  .and  a 


woolen  mill.  It  is  also  a  summer  resort.  It 
contains  a  public  hospital,  also  a  public  library 
and  high  school  which  has  its  own  school 
library.  The  village  is  governed  by  a  president 
and  a  board  of  trustees,  all  holding  office  for 
two  years.     Pop.  15,000. 

PORT  CLARENCE,  Alaska.  See  CiM- 
ENCa  Harbor. 

PORT  CLINTON,  Ohio,  village,  county- 
seat  of  Ottawa  County,  on  Lake  Erie  at  the 
mouth  of  the  Portage  River,  and  on  the  Lake 
Shore  and  Michigan  Southern  Railroads,  64 
miles  west  of  Cleveland.  It  has  a  good 
harbor  and  carries  on  a  considerable  lake 
trade,  being  the  commerdai  centre  of  a 
re^on  where  the  chief  industry  is  grape 
and  peach  culture ;  lime  and  building  stone 
are  also  obtained  in  the  vicinity,  and  gyp- 
sum is  mined.  Fruit  baskets  are  tnanufactured, 
and  the  fisheries  are  also  of  commercial  impor- 
tance. The  village  contains  a  public  high  schooL 
Pop.  3,007. 

PORT  DARWIN.  Australia,  one  of  the 
finest  harbors  of  the  Commonwealth,  on  the 
north  coast  of  the  state  of  South  Australia.  Its 
entrance  is  two  miles  wide,  and  vessels  of  any 
tonnage  can  float  in  it  Vk^ih  safety.  Palmerston, 
the  chief  town  on  its  shares,  is  the  land  terminus 
of  (he  overland  telegraph,  1,973  miles  from 
Adelaide,  and  of  the  cable  to  Java.  Since  1891 
it  is  also  the  starting  point  of  a  railway  to  the 
gold  fields  of  the  interior,  ISO  miles  distant 

PORT  ELIZABETH,  South  Africa,  a  sea- 
port dty  of  Cape  Colony,  on  the  west  side  of 
Algoa  Bay,  about  420  miles  east  of  Cape  Town. 
It  has  many  fine  buildings,  including  a  hand- 
some town  hall,  custom-hous&  hospital,  college, 
public  library,  museum,  Grey  Institute,  and  sev- 
eral churches,  etc  It  is  the  great  centre  of 
trade  for  the  eastern  portion  of  the  colony  ae 
well  as  for  a  large  part  of  the  interior,  being 
Che  terminus  of  railways  that  connect  it  with 
Kimberley  and  other  important  inland  towns. 
The  exports  and  imports  together  amount  to 
over  $50,0OO,O0a  There  are  a  seawall  and  two 
iron  jetties,  but  the  shipping  is  much  exposed 
to  easterly  winds  and  extensive  harbor  works 
are  being  builL    Pop.  18,190. 

PORT  E8SINGTON,  Australia,  an  inlet  in 
the  Coburg  Peninsula  of  the  northern  territory 
of  South  Australia,  on  the  Arafur^  Sea,  form- 
ing a  fine  harbor.  The  British  Government  had 
a  penal  settlement  on  its  shores  from  1831  to 
1850. 


in  1587  !^  Cavendish.     It  was  a  Chilean  penal 
colony  in  1843-53. 

PORT  QIB80N,  B«We  of.  After  much 
Unsuccessful  effort  to  reach  Vicksburg  from  the 
north.  General  Grant,  late  in  January  1853, 
directed  his  attention  (o  opening  a  canal  which 
had  been  begun  the  year  before  across  the 
peninsula  on  the  west  bank  of  the  Mississippi. 

anal  proving  impraciicah' 

g,  among  them  an  expedi 

,  Grant  determined  to  n 
wn  the  west  bank  of  ■.  . 
_.__  ..id  across  the  Mississippi  below  Vicks- 
burg, while  transports  for  crossinc  should  run 
past  the  Vicksburg  batteries.  Admiral  Far- 
ragnt  had  already  run  two  of  his  vessels  past  the 
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Confederate  batteries  at  Port  Hudson  and  Grand 
Gulf,  and  cleared  the  river  of  the  enemy's  boats 
below  Vicksburg.  On  the  night  of  16  April, 
Admiral  D.  D.  Porter  ran  ihe  Vicksburg  bat- 
teries with  a  fleet  of  six  vessels  and  three 
transports  carrying  stores,  one  of  the  transports 
bdng  lost.  Six  days  later,  five  more  transports, 
towing  12  barges,  ran  the  batteries  safely,  a 
sixth  being  sunk  and  half  the  barges  disabled. 
Meanwhile,  Grant  had  marched  McClernand's 
and  McPherson's  corps  from  Milliken's  Bend 
for  New  Carthage,  and  upon  arriving  at  thai 
place  and  finding  a  limited  number  of  transports 
the  troops  were  marched  to  Hard  Times,  where 
a  number  of  boats  were  collected  from  the  dif- 
ferent bayous  in  the  vicinity,  and  29  April,  hav- 
ing 10,000  troops  on  barges  and  transports,  Grant 
e  Grand  Gulf,  prepared  to  land  and 


the  navy.  Admiral  Porter,  with  seven  ironclads, 
opened  the  attack  at  8  a.m.,  and  engaged  at  close 
quarters  until  1.30  p.m.;  but  from  the  great  ele- 
vation of  the  Confederate  batteries,  he  found  it 
impracticable  to  silence  them  with  his  guns,  and 
therefore  withdrew,  when  Grant  immediately 
decided  to  land  his  men  on  the  Louisiana  shore 
and  march  them  across  the  point  to  below  Grand 
Gulf,  the  gunboats  and  transports  to  run  the 
batteries.  At  dusk  the  gunboats  engaged  the 
batteries,  and  all  the  transports  ran  by,  mc  gun- 
boats following.  Grant  had  heard  of  a  good 
landing  on  die  east  bank  of  the  river,  and  at 
daybreak  of  the  30th  transports  and  gunboats 
began  the  ferrying  of  the  troc^s  across  to 
Bruinaburg,  10  miles  below  Grand  Gulf  and  32  in 
a  straight  line  below  Vicksburg.  At  noon  Mc- 
Clertiand's  corps,  four  divisions,  18,000  men,  had 
been  landed,  and  at  4  p.m.  McClemand  pushed 
out  into  the  country,  and  at  I  a.m.  of  1  May  met 
Ihe  Confederates  12  miles  from  Bruinsbnrg  and 
four  from  Port  Gibson,  and  after  slight  skir- 
mish the  advance  division,  under  General  Carr, 
lay  on  its  arms  until  daybreak.  The  Confederate 
force  met  was  General  Green's  brigade,  which 
had  mardied  from  Grand  Gulf  on  the  afternoon 
of  the  30th.  During  the  night  it  was  joined  by 
General  Tracy's  brigade  from  Vicksburg,  and 
line  was  formed  about  three  miles  west  of  Port 
Gibson,  across  two  roads  converging  on  the 
town  and  uniting  just  outside  of  it.  Green  was 
across  the  southern  road,  and  Tracy  across  the 
northern  one,  the  roads  running  on  two  ridges, 
separated  by  a  deep  ravine,  filled  by  a  dense 
growth  of  cane  and  underbrush.  At  5  a.u. 
1  May  die  battle  was  opened  by  the  advance  of 
Osterhaus'  division  on  the  left,  which  was 
checked  and  repulsed  by  Tracy's  brigade  with 
much  loss,  and  made  no  further  progress  until 
late  in  the  afternoon.  CarHs  diiHsion,  supported 
by  Hove/s,  advanced  on  the  right  and  assaulted 
the  ridge  held  by  Green's  brigade,  and  after  a 
hard  fight  carried  it^  capturing  two  guns  and 
over  300  prisoners.  Green  falhng  back  toward 
Port  Gibson.  Gen.  J.  S.  Bowen,  commanding 
the  Confederate  forces  at  Grand  Gulf,  arrived 
on  the  field  with  General  Baldwin's  brigade, 
about  9  A.M.,  and  formed  line  in  Green's  rear, 
Carr  and  Hovey  continued  to  press  Green,  who 
was  soon  withdrawn  and  sent  to  assist  Tracy, 
leaving  Baldwin  to  oppose  them.  Early  in  the 
afternoon  Baldwin  was  attacked,  and  a  severe 
contest  ensued,  tasting  nearly  two  hours, 
.-during    wbich    Bowen,    with    two    regiments 


of  Cot.  F.  M.  Cockretl's  brigade;  which 
had  arrived  about  noon,  made  a  very  deter- 
mined effort  to  turn  McClernand's  right, 
but  the  attempt  was  defeated,  and  Cock- 
rell's  men  joined  Baldwin,  Meanwhile,  Lo- 
gan's division  of  McPherson's  corps  had  come 
up  and,  part  of  it  joining  Osterhaus,  both  ad- 
vanced on  Tracy's  and  Green's  brigades  and 
slowly  forced  them  back.  McClernand's  troops 
on  the  right  again  attacked  Baldwin,  and  just  at 
sunset  the  entire  Confederate  force,  Baldwin 
covering  the  rear,  fell  back  through  Port  Gibson 
and  destroyed  the  bridge  over  the  soulh  fork  of 
Bayou  Pierre,  two  miles  beyond  Port  Gibson. 
Grant  entered  the  place  next  morning.  The 
Union  forces  engaged  were  four  divisions  of 
McClernand's  corps  and  part  of  Logan's  divi- 
sion of  McPherson's,  in  all  about  23.000  men, 
and  their  losses  were  131  killed,  719  wounded 
and  25  missing.  The  Confederate  forces,  under 
Bowen,  were  four  brigades  of  6,000  men  and  13 
guns.  "They  lost  five  guns  and  reported  68 
killed,  380  wounded  and  384  missing.  Consuh 
'Official  Records'  (Vol.  XXIV) ;  Greene.  'The 


lississippi';  Grant,  Ulysses  S.,  'Personal 
Memoirs'  (VoL  II):  'Battles  and  Leaders  of 
the  Civil  War>    (New  York). 


E.  A.  CakmaH. 

PORT-GLASGOW,  Scotland,  a  seaport 
town  of  Renfrewshire,  on  the  estuary  of  the 
Clyde,  20  miles  west -northwest  of  Glasgow  and 
about  two  and  a  half  miles  above  Greenock. 
In  1662  the  magistrates  of  Glasgow  purchased 
here  13  acres  of  land  on  which  they  built  har- 
-bors  and  the  first  drydock  in  Scotland,  The 
town  was  intended  to  be  the  seaport  of  Glas- 
gow and  long  did  a  large  shipping  trade;  but 
when  the  Clyde  was  deepened  so  as  to  enable 
large  vessels  to  sail  up  to  Glasgow  the  trade 
rapidly  diminished.  The  staple  industries  are 
shipbuilding  and  marine  engineering,  and  there 
are  mannfactures  of  sail-cloth,  ropes,  etc,  iron 
and  brass  foundries,  bolt  and  rivet  works.  Pop. 
about  18,000. 

PORT  HAMILTON,  Chosen,  formerly 
Korea,  a  spadous,  we  11- sheltered  harbor, 
formed  by  three  islands  of  the  Nanhow  group 
in  theChosen  or  Korean  archipelago,  30  miles 
south  of  Chosen  or  Korea  and  45  miles  north- 
east of  Quelpart  Island.  It  was  explored  and 
named  by  Belcher  in  1845.  In  1885  if  was  an- 
nexed hy  Great  Britain  as  a  prospective  coaling 
station,  but  was  abandoned  the  following  year, 

PORT  HOPE,  Canada,  town,  port  of  entry 
in  Durham  County,  in  the  province  of  Ontario, 
on  Lake  Ontario,  and  on  the  Grand  Trunk 
Railroad,  about  60  miles  east  by  north  of 
Toronto.  There  are  steamer  connections  with 
the  principal  lake  ports  and  there  is  here  a 
good  harbor.  The  chief  industries  of  the  place 
are  fishing  (it  has  a  large  fishing  fleet),  and 
manufacturing  of  leather,  machinery,  steam  en- 
gines, iron  castings,  buttons,  woolen  goods  and 
woodenware.  There  is  a  large  trade  in  its  own 
manufactures,  grain  and  lumber.    Pop.  5,092. 

PORT  HUDSON,  SieEe  of.  Port  Hudson, 
a  small  village  of  East  Baton  Rouge  Parish, 
La.,  on  the  east  bank  of  the  Mississippi.  135 
miles  above  New  Orleans,  was  occupied  by  the 
Confederates,  under  General  Breckinridge,  after 
their  defeat  at  Baton  Rouge,  5  Aug.  1862.  The 
place  was  in  a  sharp  bend  of. the  river,  on  bold 
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bluffs  riung  75  to  90  feet  above  it,  which  for 
three  miles  along  the  river  were  stronsly  forti- 
fied and  armed  with  heavy  guns.  In  November 
1862  General  Banks  was  ordered  to  relieve 
Butler,  in  command  at  New  Orleans,  under  in- 
Halleck    requiriaj:;    Banks 


__i  and  Arkansas  and  as  a  basis  for  future 
operations  against  Texas.  He  was  authorized 
lo  assume  control  of  any  military  forces  from 
the  upper  Mississippi  which  might  come  within 
his  command,  and  to  exercise  superior  authority 
as  far  as  he  might  ascend  the  river.  When 
these  instructions  were  issued  General  McCler- 
□and  had  been  given  authority  to  organize  an 
expedition  on  the  upper  Mississippi  to  reduce 
Vicksburg,  and  the  intention  was  that  Banks 
should  ascend  the  river  from  New  Orleans, 
join  forces  with  McCternand  at  Vicksburg,  and 
assume  command  for  operations  against  that 
place,  ^iien  Halleck  gave  the  instructions  he 
-did  not  suppose  that  tnere  were  any  barriers 
on  the  river  that  would  seriously  interfere  with 
Banks'  movement  to  Vicksburg.  Banks  arrived 
at  New  Orleans  with  about  20,000  men  14  De- 
cember, relieved  Butler,  and  was  surprised  to 
learn  that  the  Confederates  held  Port  Hudson, 
with  21  heavy  guns  on  the  bluffs  and  a  garrison 
reported  as  numbering  from  12,000  to  16,000 
men.  Nothing  was  heard  from  McOemand  or 
Grant.  On  tne  18th  General  Grover,  with  a 
division  of  18,(XX)  men  and  some  artillery,  was 
sent  to  occupy  Baton  Rouge,  25  miles  south  of 
Port  Hudson,  which  was  accomplished  witboat 
opposition  and  was  the  first  step  in  the  reduc- 
tion of  Port  Hudson. 

After  providing  for  the  security  of  New 
Orleans,  Banks  organized  his  available  forces 
into  a  corps  of  four  divisions,  under  command 
of  Generals  Augur,  Thomas  W.  Sherman, 
Emory  and  Grover.  Exaggerated  reports  of 
the  strength  of  the  Confederates  at  Port  Hud- 
son forbade  a  direct  attack  upon  it,  and  Banks 
endeavored  to   turn   it  on  the  west  and  reach 


connecting  the  Atchafalaya  with  the  Missis- 
sippi, but  was  unsuccessful,  and  was  turning  his 
attention  to  a  movement  from  Berwick  Bay  by 
the  Alchafalaya,  when  news  came  that  two  of 
Colonel  Ellet's  rams,  after  running  the  batteries 
of  Vicksburg,  had  been  captured.  Admiral 
Farragut,  who  was  co-operating  with  Banks, 
now  proposed  to  run  his  Heet  past  the  batteries 
of  Port  Hudson,  recapture  or  destroy  the  rams 
and  thus  control  the  river  as  far  up  as  Vicks- 
burg, and  cut  off  supplies  from  the  Red  River 
counlry.  Banks  promptly  assented  and  moved 
from  Baton  Rouge,  with  17,000  men,  to  4e  rear 
of  Port  Hudson,  on  14  March  1863,  to  co- 
operate with  the  fleet.  That  night  Farragut 
Started  to  run  the  batteries  with  nine  vessels, 
carrying  116  guns.  Most  of  the  fleet,  under  the 
heavy  fire  brought  to  bear  upon  them,  failed  to 
get  through,  and  put  back;  the  Mississippi 
passed  the  lower  batteries,  ^en  ran  aground 
and,  being  under  fire  of  three  heavy  batteries, 
was  burned  by  her  commander,  the  crew  taking 
to  boats  and  going  back;  the  Hartford  and 
Albatross  made  the  passage  and  communicated 
with  Porter's  fleet  above  Vicksburg.  Farragut's 
loss  was  113  killed  and  wounded;  one  vessel 
bad  been   destroyed  and  four  disabled.     The 


axvy  now  had  control  of  the  mouth  of  Red 
River,  and  Banks,  reverting  to  the  execution  of 
his  turning  movement  by  the  Atchafalaya,  re- 
crossed  the  Mississippi,  drove  back  the  Con- 
federate forces  of  Gen.  R.  Taylor,  after  two 
severe  engagements  at  Fort  Bisland  and  Irish 
Bend,  in  which  he  lost  353  men,  and  occupied 
Opelousas  20  April,  from  which  place  ho 
marched  to  Alexandria,  on  Red  River,  reaching 
there  7  May.  Taylor  retiring  before  him  to 
Shreveport  and  into  Texas.  He  had  captured 
a  large  number  of  prisoners  and  22  guns,  and 
Farragut  had  destroyed  three  gunboats,  includ- 
ing those  that  had  been  taken  from  Elllet 
Meanwhile  he  had  received  word  from  Farra- 
gut that  Granf.  23  March,  had  written  him  that 
should  river  transportation  be  secured  he  would 
send  20,000  men  tnrough  the  Tensas.  Black  and 
Red  Rivers  to  join  in  reducing  Port  Hudson, 
and  at  the  same  time  a  letter  from  Grant  that 
be  could  spare  him  an  army  corps  to  enable  him 
to  get  u^  the  Mississippi.  Upon  arriving  at 
Alexandria,  Banks  received  a  dispatch  from 
Grant,  dated  at  Millikcn's  Bend  14  April,  pro- 

Eosing  to  send  an  army  corps  to  Bayou  Sara 
y  the  25th.  and  requesting  that  Banlc  should, 
after  the  reduction  of  Port  Hudson,  send  all 
the  troops  he.could  spare  to  Vicksburg.  Banks 
assented  to  the  proposition,  saying  that  the 
troops  could  be  shipped  from  New  Orleans,  but 
he  was  afterwara  informed  by  Grant,  in  a 
dispatch  3ated  Rocky  Springs  10  May,  and  re- 
ceived on  the  12th  that  he  had  crossed  the 
Mississippi  to  Grand  Gulf  and  was  then  in 
close  pursuit  of  the  enemy  and.  under  the  cir- 
cumstances, could  not  retrace  his  steps,  nor  send 
the  promised  troops;  and  as  be  had  heard  and 
believed  that  Port  Hudson  was  almost  entirely 
evacuated,  be  requested  Banks  to  join  his  com- 
mand at  Vicksburg.  Regarding  the  proposed 
co-operation  Grant  says :  'While  at  Grand  Gulf 
(3  Ma^)  I  heard  from  Banks,  who  was  on  the 
Red  River,  and  he  said  that  he  could  not  be 
at  Port  Hudson  before  the  lOth  of  May,  and 
then  with  only  15,000  men.  Up  to  this  time  toy 
intention  bad  been  to  secure  Grand  Gulf  as  a 
base  of  supplies,  dispatch  McOemand's  corps  to 
Banks  and  co-operate  with  him  in  the  reduction 
of  Port  Hudson.  The  news  from  Banks  forced 
upon  me  a  different  plan  of  campaign  from  the 
one  intended ;  to  wait  for  his  co-operation 
would  have  detained  me  at  least  a  month.  .  .  . 
I  therefore  determined  to  move  independently 
of  Banks.*  Halleck  was  intensely  provoked  at 
the  action  of  Grant  and  Banks,  and  wrote 
sharply  to  both  of  them.  That  it  was  his  in- 
tesiton  that  their  two  armies  should  unite  or 
co-operate  under  the  chief  command  of  Banks, 
and  first  take  Fort  Hudson,  is  evident  from  his 
letters.  To  Grant  he  wrote  11  May,  after  be 
knew  that  he  was  operating  in  rear  of  Vicks- 
burg, that  his  forces  and  those  of  Banks  should 
be  concentrated  between  Port  Hudson  and 
Vicksburg.  so  as  to  attack  these  places  sepa- 
rately with  the  comUned  armies.  Grant  says 
that  be  received  this  letter  on  the  Big  Black 
on  the  17th,  and  that  in  it  he  was  ordered  ■to 
return  to  Grand  Gulf  and  to  co-operate  from 
there  with  Banks  against  Port  Hudson,  and 
then  to  return  with  the  combined  forces  to 
besiege  Vicksburg'  To  Banks,  Halleck  wrote  a 
few  days  later:  *I  assure  you  that  the  govern- 
ment is  exceedingly  disappointed  that  you  and 
Gen.  Grant  are  not  aciug  im  co-ovcfatton.    I 
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thougbt  to  Mcure  ihat  object  by  audiorizitif;  yon 
to  assume  the  entire  command  as  soon  as  you 
sod  Gen.  Grant  could  unite."  When  these  let- 
ters were  received  both  Grant  and  Banks  had 
fully  committed  'themselves  lo  the  independent 
sie^  of  Vicksbnn;  and  Port  Hudson. 

The  failure  of  Grant  to  co-operate  with  him 
ms  a  keen  disain>ointment  to  Banks.  He  could 
not  join  Grant  for  want  of  water  transporta- 
tion; be  conld  not  leave  Port  Hudson,  with  its 
large  Harrison  in  his  rear,  without  endanfterinK 
New  Orleans  and  all  the  Red  River  region; 
and,  therefore,  he  concluded  to  concentrate  his 
command  and  move  inunedialely  against  Port 
Hudson.  On  14  May  he  marched  from  Alexan- 
dria for  Bayou  Sara,  crossed  the  Mississippi  on 
the  night  of  the  23d,  and  on  the  night  of  the 
24th  was  in  rear  of  Port  Hudson,  where  he  was 
joined  next  day  by  General  Augur,  who  had 
come  up  from  Baton  Rouge,  defeating  the  Con- 
federates at  Plains'  Store,  on  the  21st,  with  a 
loss  of  86  killed  and  wounded,  the  Confederate 
loss  being  about  the  same.  The  investment  was 
completed  on  the  26th  with  about  14.000  men. 
Gen.  Frank  Gardner,  commanding  at  Port  Hud- 
son, having  about  7,000  men.  Gardner  had  been 
ordered  hy  Gen.  J.  R  Johnston,  19  May,  to 
evacuate  the  place  forthwith  and  move  toward 
Jackson,  but  the  order  came  too  lale.  Under 
die  impression  that  Gardner's  force  was  mudi 
less  than  it  was  in  reality,  as  it  was  reported 
much  reduced  by  troops  sent  to  oppose  Grant 
in  rear  of  Vicksburg,  Banks  ordered  a  general 
assault  to  be  made  on  the  morning  of  the  27th. 
The  Confederate  fortifications  on  the  land  side 
of  Port  Hudson  consisted  of  a  series  of  stronfC 
works  connected  by  rifle-pits,  with  their  flanks 
resting  on  the  river  above  and  below  the  place. 
Thdr  length  was  nearly  four  miles,  and  upon 
them  were  about  30  field-guns.  The  approach 
lo  them  was  difficult,  being  cut  by  ravines  and 
for  the  most  part  covered  by  dense  groves  of 
magnolia  and  other  trees.  The  investing  line 
was  seven  miles  in  length.  The  brigade  of 
General  Weitzel  and  the  divisions  of  Generals 
Dwi^ht  and  Grover  were  on  the  right.  Augur's 
division  in  the  centre,  and  a  part  of  Thomas  W. 
German's  on  the  left  The  assault,  which  was 
ordered  simultaneously  along  the  entire  tine, 
was  preceded  by  a  heavy  fire  of  artillery,  and  at 
10  A.u.  Weitzel,  on  the  right,  cammanthng  his 
own  troops  and  Dwight's,  moved  forward  fight- 
ing severely  until  late  in  the  afternoon,  and 
gaining  some  ground;  Grover,  on  his  left,<^ined 
and  held  commanding  positions  within  20D 
yards  of  the  Confederate  works.  In  the  centre 
and  on  the  left  Augur  and  Sherman  did  not  ad- 
vance until  2  P.U.,  when  they  made  a  most 
determined  effort,  under  a  severe  fire  of  canister 
and  musketry,  and  reached  the  ditch  of  the 
works,  but  could  not  cross  the  parapet,  and 
were  withdrawn  at  night.  The  only  advantages 
gained  were  the  advanced  positions  held  by 
Weitzel  and  Grover.  The  Union  loss  in  flie 
assault,  in  which  13,000  men  participated,  was 
293  Idlled,  1,545  wounded,  and  157  missing.  The 
Confederate  loss  was  about  235  killed  and 
wounded.  Regular  siege  operations  began 
next  day,  sie^e-guns  were  planted,  and  con- 
stant skirmishing  was  kept  up,  during  which. 
with  some  checks,  the  Union  lines  gained  some 
ind,  which  was  immediately  intrenched.  On 
_Iune  a  heavy  artillery-fire  was  kept  up  and 
I  3  o'dode  on  die  mocaing  of  the  Uth  an 
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attempt  was  made  to  get  within  assaulttng  dis- 
tance of  the  works.  A  portion  of  the  troops 
worked  their  way  through  the  abatis,  but  were 
repulsed  with  loss  and  some  captured.  Mean- 
while Banks  had  reorganized  his  command. 
Sherman,  who  had  been  severely  wounded  on 
the  27th  of  May,  was  succeeded  by  General 
Dwight,  and  General  Grover  was  assigned  to 
the  command  of  the  right  wing,  consisting  of 
his  own  and  Paine's  division  and  Weitzel's 
brigade.  The  line  was  formed  in  this  order 
from  riffht  to  left:  Weitzel,  Grover,  Paiu& 
Augur  and  Dwight.  On  14  June,  the  line  of 
investment  being  well  advanced.  Batiks  made  a 
second  general  assault  at  delight  from  his  left 
and  ri^L  Dwight,  on  the  left,  endeavored  to 
gain  entrance  to  the  works  by  passing  a  ravine, 
while  the  main  attack  was  made  on  the  right 
by  Grover  and  Weitzel.  The  assault  ended  in 
a  bloody  repulse,  the  Union  loss  being  203  killed, 
1,401  wounded,  and  1S8  missing.  The  Confed- 
erates had  22  killed  and  25  wounded,  llie  only 
advantage  gained  was  a  few  yards  nearer  ap- 
proadi  to  uie  works  on  the  right,  and  on  the 
left  an  eminence  commanding  a  strong  part  of 
them,  and  which  later  en^ed  Banl^  to  get 
possession  of  the  bluS  within  10  yards  of  die 
enemy's  lines.  Siege-operations  were  continued 
and  on  the  right  saps  were  run  to  the  very  line 
of  the  Confederate  works.  On  the  left  a  mine 
had  been  prepared  for  a  charge  of  30  barrels  of 
powder,  and  a  storming  column  of  1,000  volun- 
teers organized,  when,  during  the  night  of  6 
July,  news  was  received  that  Vicksburg  had 
surrendered.  Gardner  soon  heard  the  news,  and 
asked  Banks  to  give  him  an  official  assurance 
of  its  truth,  adding  that  if  true,  he  requested  a 
cessation  of  hostilities  with  a  view  to  consider 
terms  for  a  surrender.  Banks  furnished  him 
a  copy  of  Grant's  despatch,  terms  were  agreed 
upon,  and  on  the  Sih  Gardner  surrendered  6,340 
ofBcers  and  men,  51  guns,  about  7,500  muskets, 
large  quantities  of  ammunition,  and  two  river 
steamers.  In  an  address  commending  the  gal- 
lantry of  his  men,  Gardner  stated  that  his  sur- 
render was  not  on  account  of  the  fall  of  Vicks- 
burg, nor  for  want  of  ammunition  or  provisions, 
but  was  due  to  -the  exhaustion  of  his  men,  who 
had  been  without  rest  for  more  than  six  weeks, 
and  who  could  not  resist  another  attack.  In  all 
the  operations  against  Port  Hudson  the  fleet 
under  Farragut  had  co-operated  and  assisted. 
The  Union  loss  during  the  siege  was  708  killed, 
3,336  wounded  and  319  missing,  an  aggregate 
of  4,353.  Incomplete  Confederate  returns  show 
a  loss  of  176  killed  and  447  wounded  Consult 
'Official  Records'  (Vol  XXIV,  XXVI); 
Greene^  'The  Mississippi';  Grant,  'Personal 
Memoirs,'  (Vol.  I)  ;  The  Century,  'Battles  and 
Leaders  of  the  Civil  War'   (Vol.  III). 

£.  A.  Cahuah. 
PORT  HURON,  Mich.,  city,  port  of  en- 
try, county-seat  of  Saint  Clair  County,  at  the 
mouth  of  Black  River,  the  head  of  Saint  Oair 
River,  and  at  the  foot  of  Lake  Huron,  on  the 
Grand  Trunk  Western,  and  Grand  Trunk,  The 
Detroit,  Bay  City  and  Western,  and  the  Pere 
Marquette  railroads,  about  58  miles  northeast  of 
Detroit.  Port  Huron  is  the  most  easterly 
point  in  the  State.  It  has  steamer  and  electric 
railway  connection  with  Detroit,  and  steamer 
connection  with  all  the  principal  ports  of  the 
Great  Lakes.    A  railroad  tunnel  under  the  Saint 
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Cl^r  River  extends  from  Port  Huron  to  Samia, 
Ontario.  This  tunnel  is  over  a  mile  lonif  direcUy 
across,  but  including  the  approaches  it  is  nearly 
two  miles  long-.  It  cost  about  $2,700,000,  and 
was  opened  in  1891.  The  climate,  scenery,  min- 
eral springs  and  opportunities  for  fishing  have 
combined  to  make  Port  Huron  a  favorite  sum- 
mer resort,  it  has  considerable  manufacturing 
interests;  the  chief  industrial  establishments  are 
shipbuilding  works,  knitting  mills,  overall 
factory,  paper  mill,  wire  fence  factory,  two 
large  foundries,  engine  and  thresher  works, 
Grand  Trunk  car  and  locomotive  shops,  fibre 
works.  Port  Huron  has  an  extensive  commerce, 
especially  with  Canada.  The  expoMs  in  a 
recent  year  were  valued  at  $37,000,000  and  the 
imports  at  $8,100,000.  The  principal  public 
buildings  are  the  custom-house  and  post  office, 
courthouse,  auditorium,  hospital  and  home, 
the  Carnegie  Library,  and  two  Uaccaibee  Tem- 
ples. The  educational  institutions  are  several 
public  schools,  including  two  high  schools.  The 
city  has  just  voted  to  build  another  $100,000 
high  school.  The  commission  form  of  govern- 
ment is  in  operation.  In  1686  the  Prencii  under 
Dululh  built  a  fort  here  but  it  was  maintained 
for  two  years  only.  The  United  States  buik 
Fort  Gratiot  on  the  site  in  1S14  and  maintained 
it  until  1879.  The  village  of  Port  Huron  was 
organized  in  1849  and  became  a  dty  under  a 
charter  of  1857.    Pop.  18,863. 

PORT  I8ABBLA,  e-sa-bi'la,  PhiUppines, 
harbor  in  channel  between  Malamaui  Island 
and  the  northwest  coast  of  the  island  of 
Basilan.  It  has  a  naval  hospital,  a  small  arsenal 
and  equipment  for  the  repair  of  small  vessels. 
The  town  Isabel  a  de  Basilan  is  the  capital 
of  the  island.    Pop.  about  1,331. 

PORT  JACKSON,  Australia,  the  beautiful 
and  extensive  inlet  on  the  east  coast  in  New 
South  Wales,  forming  the  well-sheltered  harbor 
on  the  south  shore  of  which  Sydney  stands. 
See  Sydney. 

PORT  JACKSON  SHARK.    See  Cesira- 

OOfT. 

PORT  JERVIS,  N.  Y.,  city  in  Orange 
County,  on  the  Delaware  and  Never^nk  rivers, 
where  the  States  of  New  York,  New  Jersey 
and  Pennsylvania  meet,  and  on  the  New  York, 
Ontario  and  Western  railroads,  88  miles 
northwest  of  New  York  Gty.  It  was  settled 
in  the  last  of  the  18th  century,  and  laid  out  as 
a  village  in  1826.  The  first  permanent  settlers 
were  descendants  of  the  French  Huguenots  and 
the  Dutch,  who  settled  the  town  of  Deerpark. 
It  is  a  popular  summer  resort  on  account  of 
the  many  waterfalls  nearby  and  the  beanty 
of  the  scenery  in  general,  Its  water-power 
and  transportation  facilities  have  concrtbuted 
toward  making  the  village  of  commercial 
and  industrial  importance.  The  chief  manu- 
facturing establishments  are  railroad  shops, 
^ove  factories,  silk  mills,  silver  plating  works, 
necktie  factory,  overall  factory,  saw  factory, 
shirt  factory,  and  other  industrial  works  are 
a  flour  and  planing  mills,  sash  factory, 
printing  works  and  a  number  of  smaller 
establishments  which  supply  local  needs.  The 
principal  public  buildings  are  the  Camefi^e 
Free  Library,  cost  $30,000;  Port  Jervis  chamber 
of  commerce,  two  hospitals,  the  Y.  M.  C.  A. 
building,  Saint  Mary's  Orphan  Asylum,  and 
churches  of  several  denonimations.  Elks  Home, 


Federal  building,  and  a  new  $35,000  uarochial 
school.  The  educational  institutions  are  pub- 
lic and  parish  schoob,  a  new  high  school,  two 
private  schools,  a  conservatory  of  music  and 
the  public  library.  In  recent  years  the  city  has 
paved  several  streets  with  brick,  erected  an 
electric-light  plant,  and  installed  a  new  electric- 
lighting  system.  The  Erie  Railroad  whose  in- 
terests are  closely  identified  with  those  of  the 
dty  has  erected  a  montunent  to  the  founders 
of  the  dty.  The  demand  for  extra  houung 
facilities  has  resulted  in  increasing  activity  in 
building  operations.    Pop.  9,564 

PORT  LOUIS,  loo'is  or  loo'e,  Mauritius, 
capital  of  the  British  colony  of  Mauritius;  on 
the  northwest  coast,  on  a  cove  formed  by  a 
series  of  basaltic  hills^portions  of  which  are 
covered  with  forest.  The  streets  are  narrow, 
laid  out  at  right  anf;les  with  basaltic  curbstones, 
and  shaded  by  large  acadas.  A  mountain 
stream  traverses  the  town.  The  town  and  har- 
bor are  protected  by  Forts  Adelaide  and 
George.  The  prindpal  buildings  and  institu- 
tions are  the  Roman  Catholic  and  Protestant 
cathedrals,  the  barracks,  theatre,  hospital,  botan- 
ical gardens,  an  observatory  and  library.  It 
is  the  chief  commerical  pori  of  the  island  and 
a  coaling  station  for  the  British  navy.  Great 
damage  and  loss  of  life  were  caused  by  a 
hurricane  in  April  1892.  Pop.  (with  suburbs) 
50.060.  Consult  Flemyng,  'Mauritius,  or  the 
Isle  of  France' ;  Decolter,  'Geographic  de 
Maurice  et  de  ses  Dependances.' 

PORT  UAHON.    See  Mahok. 

PORT-UOODY,  Canada,  a  harbor  at  the 
head  of  Burrard  Iniet,  British  Columbia,  a  little 
to  the  north  of  New  Westminster.  It  was  at  one 
time  intended  for  the  lerrainns  of  the  Canadian 
Pacific  Railroad,  but  was  abandoned  for  Van- 
couver, at  the  entrance  to  Burrard  Inlet. 

PORT  NATAL,  ng-tal',  South  Africa.  See 
Durban. 

PORT  ORCHARD  (formerly  Sidney), 
Wash.,  a  United  States  naval  station  in  Kitsap 
County,  on  Port  Orchard  Bay.  an  inlet  of 
Puget  Sound,  about  20  miles  west  of  Seattle. 
The  station  was  established  in  1891,  when  die 
government  purchased  here  200  acres  of  land, 
built  a  dry  dock  600  feet  long  and  75  feet  vride, 
and  capable  of  holding  vessds  with  a  SO-foot 
drafL  The  ori^nal  cost  of  the  iraprovenicnts, 
not  induding  purchase  pric*  of  land,  was 
$700,000. 

PORT  DE  PAIX,  p6r  d*-pa,  Hairi,  town 
on  the  Tortuga  Channel,  and  on  the  right  bank 
of  Troi5  Rivieres,  about  95  miles  north  of 
Port-au-Prince.  The  place  was  visited  by 
Columbus  in  1492,  and  by  htm  was  named  Val- 
paraiso. It  is  in  an  agricultural  region,  in  which 
coffee  is  the  prindpal  production.  There  is  a 
large  trade  in  coffee  and  fruit.  Pop.  estimated 
at  about  10,000. 

PORT   PHILLIP,  AustralU.     See   Mel- 

UiniNE. 

PORT-AU-PRINCE,  pfirVo-prins'  (Fr. 
pdr-to-prihs),  or  PORT  RfiPUBLICAlN, 
p6r-r3-piib-lE-kah,  Haiti,  dty,  capital  of  the  Re* 
pubUc  of  Haiti ;  on  the  Bay  of  Haiti.  It  is  the 
principal  seaport,  and  although  it  has  an  ex- 
cellent harbor,  the  low  marsh  land  surrounding 
it  renders  it  undearaUe  as  a  place  of  residence. 


PORT  REPUBLIC,  BATTLE  bP  —  PORT-ROYAL 


The  buildings  are  mostly  of  wood.  There  U 
considerable  trade  la  fruits,  the  cocoanuts,  and 
cabinet  woods.  It  has  municipal  buildings,  a 
mint,  college  and  lyceum.  The  city  was  founded 
in  1/45,  and  was  completely  destroyed  by  an 
earthquake  in  1770.  It  bas  also  been  ravaged 
bv  fires  in  1791,  1843  and  1867.  In  recent  local 
disturbances  it  was  occupied  by  Americaa 
marines.     Pop.  about  100,000. 

PORT  REPUBLIC,  Battle  of.  Gen. 
•Stooewail'  Jackson  defeated  General  Banks  at 
Winchester,  25  May  1862,  drove  him  across  die 
Potomac,  and  then  retreated  up  the  Shenandoah 
Valley,  slipping  between  the  converging  forces 
of  General  Frbnont  and  McDowell  near  Stras- 
burg  on  the  31st.  Fremont  pursued  by  the  Vall^ 
road,  and  General  Shields,  commandinK  a  divi- 
sion of  McDowell's  corps,  endeavored  to  fall 
upon  his  tlank  and  intercept  him  by  moving  up 
the  Luray  Valley.  On  the  evening  of  I  June 
Shields  moved  out  of  Front  Royal,  Col.  S.  S. 
Carroll  leading,  with  some  cavalry,  infantry 
and  four  guns,  to  destroy  the  bridges  over 
which  Jackson  miRht  retreat  to  Stanardsville. 
But  Jackson  himself  had  destroyed  the  bridges 
by  which  his  flank  could  be  reached,  and  Shields 
liatted  his  advance  brigades  at  Conrad's  Store 
and  Columbia  Bridge.  On  hearing  that  Jack- 
son had  passed  throngh  Harrisonbtirr  in  the 
direction  of  Port  Republic,  and  that  Fremont 
had  reached  Harrisonburg  in  close  pursuit. 
Shields  ordered  Carroll's  and  Tyler's  brigades 
forward  to  head  off  Jackson  while  Fremont 
pressed  his  rear.  The  orders  to  the  two  bri- 
gade commanders  were  to  guard  the  river  at 
Port  Republic  and  cut  the  railroad  at  WajTies- 
boro.  Shields,  with  two  brigades,  remained 
at  Luray  to  watch  Longstreet,  who  was  incor- 
rectly reported  moving  into  Luray  Valley,  by 
the  gaps  of  the  Blue  Ridge,  with  10,000  men. 
Carroll,  with  less  than  1,000  infantry,  150  cav- 
alry and  Clark's  regular  battery  of  six  guns, 
marched  from  Conrad's  Store  on  the  afternoon 
of  7  June,  and  hailed  in  the  ni^t  six  mites 
from  Port  Republic,  where  his  scouts  brought 
information  that  Jackson's  train  was  packed 
near  the  place,  guarded  by  about  300  cavalry. 
Carroll,  with  his  150  cavalrv  and  four  gnns, 
leaving  his  infantry  to  follow,  started  very 
early  in  the  morning  of  the  8th,  drove  in  the 
Confederate  outposts  and  put  two  guns  in  posi- 
tion commanding  both  ends  of  the  bridge  over 
the  South  Fork  of  the  Shenandoah  River,  and 
ordered  the  cavaliy  to  charve  and  seize  the 
bridge.  The  charge  was  made  and  the  bridge 
seized,  Jackson,  whose  headquarters  were  in 
the  village,  narrowly  escaping  across  it,  while 
some  of  his  staff  were  captured.  Carroll,  with 
two  guns,  followed  his  cavalry  to  the  bridge; 
some  of  the  cavalry  entered  the  village  and  at- 
tacked the  wagon-train.  By  some  misunderstand- 
ing the  bridge  was  not  burned  as  Shields  says 
it  was  intended  to  be,  and  Jackson,  the  moment 
he  crossed  it,  ordered  batteries  in  position  which 
opened  on  Carroll,  and  a  regiment  of  infantry 
rushed  down  and  over  die  bridge,  driving  him 
away  and  capturing  one  of  his  guns.  Carroll 
retreated  two  miles  down  the  river,  with  a  loss 
of  39  men  killed  and  wounded,  the  greater  part 
of  which  was  in  the  7th  Indiana,  which  came 
imder  artillery  Bre  as  it  was  moving  to  the 
support  of  the  cavalry.  Jackson  moved  Talia- 
ferro's brigade  into  the  village  to  bold  the  fords 


of  South  River,  a  branch  of  the  South  Fork  of 
the  Shenandoah,  and  placed  Winder's  brigade 
on  the  north  side  of  the  latter  to  observe  Car- 
roll and  by  artillery  check  any  renewed  advance. 
While  all  this  was  transpiring  the  battle  of 
Cross  Kevs  (q.v.)  was  going  on,  and  Jackson. 
hearing  the  sounds  of  the  engagement,  rode  to 
the  field.  At  2  p.m.  Tyler  came  up  with  his 
brigade  and  joined  Carroll  and  as  senior  officer 
assumed  command.     He  had  about  3,000  r 


left  on  commanding  ground,  on  which  u 
posed  the  greater  part  of  the  artillery.  Jackson, 
who  had  repulsca  Fremont  at  Cross  Keys,  on 
the  8th,  returned  to  Port  Republic  during  the 
nj^t,  leaving  Ewell,  with  a  small  force,  to  con- 
front Frfmont,  and  early  in  the  morning  of  the 
9th  led  Winder's  brigade  across  the  bridge  and 
attacked  Tyler's  right,  with  the  intention  o£ 
turning  it,  but  was  repulsed.  Winder,  rallying 
a  part  of  his  brigade  and  reinforced  by  a  regi- 
ment of  Taylor's  Louisiana  brigade,  made  an- 
other effort  and  was  again  repulsed,  with  the 
loss  of  one  of  his  guns  and  many  men.  Mean- 
while some  of  EwcU's  troops  from  Cross  Keys 
came  on  the  field  and  Taylor's  Louisiana  bri- 
gade was  ordered  to  turn  Tyler's  left  and  take 
£is  guns.  Taylor  moved  under  cover  of  dense 
wo<Ms  to  a  position  on  the  flank  of  Clark's 
battery  of  six  guns,  from  which  support  had 
been  withdrawn,  and  charged  it;  but  Clark, 
turning  his  guns  upon  him,  repulsed  him  with 
shell  and  canister.  The  attempt  was  renewed 
on  that  flank,  but  Tyler's  infantiy  was  now 
supporting  the  guns,  and  the  contest  around 
and  among  them,  at  close  quarters,  was  severe, 
but  the  Confederates  were  held  in  check.  The 
fight  had  now  raged  more  than  four  hours,  Jack- 
son had  withdrawn  all  his  forces  from  Fre- 
mont's front,  crossed  the  bridge  and  dcstrqycd 
it,  and  concentrated  against  Tyler,  who  saw  that 
the  lime  had  come  to  retreat,  and  gave  the  order, 
Carro!)  having  charge  of  the  movement.  The 
artillery  and  infantry  on  the  right  were  with- 
drawn in  good  order,  but  on  the  left  so  many 
horses  had  been  killed  or  disabled  that  but  one 
gun  was  saved,  the  Confederates  advancing  and 
seizing  five,  as  Tyler's  men  began  the  retreat, 
and  turning  them  upon  the  retiring  troops, 
throwing  the  rear  of  the  column  into  some  dis- 
order. The  Confederate  infantry  followed  four 
miles,  the  cavalry  imtil  Shields  came  up  with  the 
rest  of  his  division,  when  pursuit  was  checked 
and  Shields  continued  the  retreat  to  Conrad's 
Store.  After  the  retreat  Fremont  appeared 
on  the  opposite  side  of  the  river,  which  he  could 
not  cross,  and  opened  upon  Jackson  with  his 
ariillei^.  During  the  morning  Jackson  had  put 
his  trains  in  motion  for  Brown's  Gap  of  the 
Blue  Ridge,  and  after  the  battle  he  followed 
them.  The  Union  loss  was  67  killed,  393  ' 
wounded,  and  558  missing;  the  Confederate 
loss.  816  killed,  wounded  and  missing.  Consult 
•Official  Records'  (Vol.  XII) ;  Allan, 'Jackson's 
Valley  Campaign' ;  The  Centun'  Company's 
'Battles  and  Leaders  of  the  Civil  War*   (Vol. 
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E.  A.  Casman, 

PORT-ROYAL,  port-roi'al.  a  Cistercian 
convent  in  France,  which  played  an  important 
part  in  the  Jansenist  controversy  (see  Jansem- 
ism).    It  was  founded  in  1204  by  M^yiaut  de 
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Garlande,  wife  of  Matthieu  de  Montmorency, 
was  situated  near  Chevreuse  in  the  Yvette  VaU 
]^,  at  what  is  now  called  Les  Haitieaux,  alraut 
15  miles  southwesi  of  Paris,  and  was  under  the 
rule  of  Saint  Bernard.  The  original  name  of 
the  site  was  Porrais  or  Porrois ;  this  was  trans* 
formed  first  into  Port-du-roi,  then  into  Port- 
Royal.  Port-Royal  had  declined  from  its  origi- 
nal severity,' when  in  1609  the  abbess  Jacqueline- 
Ma  rie-Angeli  que- Amauld  undertook  its  reform. 
The  number  of  the  nuns  increased  under  her 
rule,  and  in  1625  amounted  to  80.  The  building 
had  become  insufRcicnt,  and  the  situation  was 
unhealthy.  The  mother  of  the  abbess  therefore 
presented  to  the  nuns  the  house  of  Cluny,  situ- 
ated at  the  end  of  the  Faubourg  Saint  Jacques 
in  Paris.  The  old  site  was  subsequently  im- 
proved by  drainage,  and  a  new  house  built  on 
higher  ground.  The  two  sections  of  the  con- 
vent were  now  distinguished  as  Port-Royal  dea 
Champs  and  Port-Royal  de  Paris.  About  1636 
a  group  of  eminent  literary  men  of  religious 
tendencies,  mostly  the  relatives  of  the  abbess, 
took  up  their  residence  at  a  house  called  Les 
Granges,  near  Port-Royal  des  Champs,  where 
they  devoted  themselves  to  devotional  exercises, 
manual  and  literary  work,  the  education  of 
youth,  and  the  compilation  of  educational  works. 
These  were  rec;arded  as  forminga  joint  com- 
munity with  the  nuns  of  Port^oyal,  among 
whom  most  of  them  had  relatives,  and  who  in 
most  matters  followed  their  counsels.  Among 
tbem  were  Antoine  Amauld,  Amauld  D'Andilly, 
le  Maistrc  de  Sacy  and  his  two  brothers,  ifte 
first  two  being  brothers,  the  last  three  nephews 
of  the  abbess;  Nicole,  and  subsequently  Pascal, 
whose  sister  Jacqueline  was  a  nun  of  Port- 
Royal.  These  men  founded  here  an  educational 
Institution,  which  flourished  till  1660,  and  be- 
came a  rival  to  the  institutions  of  the  Jesuits, 
and  as  they  adopted  the  views  of  Jansenius. 
subsequently  condemned  by  the  pope,  a  quarrel 
ensued,  in  which  the  Port-Royalist  nuns,  siding 
with  their  male  friends,  became  subject  to  the 
miposition  of  the  Jesuits,  which  culminated  in 
me  ruin  of  their  institution.  Port-Royal  de 
Paris  had,  in  the  meantime,  been  growing 
rapidly  in  wealth  and  influence.  It  was  pro- 
tected by  many  persons  of  high  rank  at  the 
court,  some  of  wnom  made  it  their  last  retreat 
and  bequeathed  their  fortunes  to  it.  It  was 
under  the  direction  of  the  Abb^  de  Saint  Cyran 
(Duvergier  de  Hauranne),  whose  virulent  Jan- 
senism led,  during  the  last  days  of  Richelieu, 
to  his  imprisonment  in  Fort  Saint  Vincennes. 
During  the  wars  of  the  Fronde  the  house  in 
the  country  exercised  a  liberal  hospitality.  The 
history  of  the  struggle  in  which  the  two  con- 
vents of  Port-Royal  successively  succumbed  to 
their  foes  is  too  long  to  be  Sealt  with  here.  It 
has  been  related  in  detail  by  Racine,  the  most 
distinguished  pupil  of  the  Port-Royalist  semi- 
nary, in  his  'Histoire  de  Port-Royal.*  The 
most  remarkable  incident  in  it  was  the  miracle 
alleged  to  have  been  wrought  upon  the  person 
of  the  niece  of  Pascal,  and  firmly  believed  in 
by  two  such  men  as  Pascal  and  Racine.  The 
object  of  this  miracle,  wrought  by  means  o£ 
a  thorn  from  the  crown  of  our  Saviour,  was 
to  demonstrate  the  innocence  of  the  nuns  of 
Port-Royal,  accused  by  their  opponents  of  con- 
tempt of  the  holy  sacrament.  But  this  vindi- 
cation was  unavailing.    In  1664  Port-Royal  de 


Paris  was  occupied  by  the  police.  The  nuiu, 
save  few  who  acceded  to  the  terms  of  the 
court,  and  henceforth  became  declared  enemies 
of  their  former  associates,  were  imprisoned  for 
some  months  and  tiien  sent  to  Port-Royal  des 
Champs,  which  was  put  under  military  sur- 
veillance till  1669.  In  1669  the  two  nouses 
were  permanently  separated  by  royal  authority. 
Port-Royal  des  Champs  retained  80  nuns  and 
two-thirds  of  the  joint  property,  Port-Royal  de 
Paris  10  nuns  and  one-third  of  the  joint  prop- 
erty, and  was  placed  peipetually  under  the 
nomination  of  the  Idng.  The  nims  of  Port- 
Royal  des  Champs  still  persisted  in  refusing  to 
sign  the  papal  edict  condemning  the  doctnncs 
of  Jansenius,  and  on  29  Oct.  1709  the  convent 
was  finally  suppressed  by  order  of  Cardinal 
Noailles,  in  execution  of  a  bull  of  Pope  Oement 
XI.  The  nuns  were  dispersed  in  different  con- 
vents, and  their  property  given  to  Port-Royal  de 
Paris.  This  convent  continued  in  existence  till 
the  Revolution,  when  its  house  was  converted 
into  a  prison,  and  subsequently  (1814)  became 
the  Maternity  Ho^tal.  In  1825  some  Jansenist 
descendants  bought  the  site  at  Les  Hameaux,  on 
which  they  have  erected  a  museum  rich  in  Jan- 
fienisl  rehcs.  The  grounds  have  been  restored 
as  far  as  possible  to  their  original  appearances. 
(See  Abmauld;  Jansekisu;  Pascal,  Blaise). 
Consult  Gregolre,  'Les  Ruines  de  Port  Royal' 
(1809);  Beard,  Oiarles,  'Port  Royal*  <2  vols., 
London  186!y;  Cadet,  Filix,  'Port  Royal 
Education*  (Eng.  trans..  New  York  1898) ; 
Barnard,  H.  C,  'Little  Schools  of  Port  RoyaP 
(Cambridge  1913);  Clark,  W.  R.,  'Pascal  and 
the  Port-RoyalistB*  (New  York  1902);  Lown- 
des,  M.  E,  'The  Nuns  of  Port-Royal  as  Seen 
in  Their  Own  Narratives'  (New  York  1909); 
Racine,  Jean,  'Histoire  abreg6e  de  Port-Royal' 
(Paris  1742;  new  ed.  by  E.  Gaxier.  ib.,  1908); 
Rea,  Lilian,  'Enthusiasts  of  Port  Royal'  (New 
Yoric  1912);  Reuchlin,  H.,  'Geschichte  von 
Port  RoyaP  (2  vols.,  Hamburg  1839-44)  ;  Ro- 
manes, Ethel,  'The  Story  of  Port  Royal'  (New 
York  1907);  Ricard,  Antoine,  'Les  premiers 
Jansenistes  et  Port-Royal*  (Paris  1883); 
Schimmelpenninck,  M.  A.,  'Select  Memoirs  of 
Port  Royal'  f5th  ed,  Philadelphia  1853) ; 
Sainte-Beuve,  C  A.,  'Port  Royal'  (6  vols., 
Paris  18B3). 

PORT  ROYAL,  Jamaica,  the  principal 
naval  station  owned  by  the  British  in  the  C^nb- 
bean  Sea.  Port  Royal,  the  city,  which  was 
destroyed  by  an  earthquake  in  1693,  was  near 
the  site  of  the  present  naval  station.  The  pres- 
ent Port  Royal  is  at  the  entrance  to  Kingston 
Harbor.  It  is  strongly  fortified  and  has  a 
barracks,  arsenal  and  a  hospital. 

PORT  ROYAL.  S.  C,  vill^e  in  Beaufort 
County,  at  the  southern  end  of  Port  Royal 
Island,  on  the  Port  Royal  and  Augusta  Rail- 
road, 53  miles  southwest  of  Charleston.  Near 
here,  a  French  Huguenot  colony  was  estabh'shed 
in  1664  by  Ribatdt,  which  was  taken  by  the 
Spaniards  in  1665  and  all  the  garrison  killed.. 
On  3  Feb.  1779,  during  the  southern  campai^ 
of  the  Revolution,  Major  Gardiner,  with  200 
British  soldiers,  attempted  to  seite  Port  Royal 
Island,  but  was  attacked  and  defeated  by  Gen- 
eral Moultrie  with  about  the  same  number  of 
men,  the  British  loss  being  serious,  that  of  the 
Americans  sli^L    In  the  Civil  War  the  harbor 
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of  Port  Rcwal  was  defended  Inr  two  forts,  Port 
Walker  and  Port  Beauregard,  built  by  the  Con- 
federates and  garrisooed  by  a  Confederate 
force  under  Dr^on  and  Ripley.  On  7  Nov. 
1861  an  attack  was  made  on  these  fortificalions 
by  the  Federals  with  a  force  of  two  frigaies, 
three  sloops  and  seven  gunboats,  coanunded 
by.  S.  F.  Dupont  (q.v.)-  This  fleet  opened  fire 
on  both  forts  at  once,  on  entering  the  harbor, 
bat  later  concentrated  the  attack  on  Fort 
Walker  till  that -fort  surrendered;  Fort  Beau- 
regard was  surrendered  shortly  afterward. 
Port  Royal  has  an  excellent  harbor,  and  a  large 
diydock,  and  has  been  the  rendeivous  of  (he 
North  Allaniic  Squadroa  Pop.  about  700. 
Consult  Parkman,  'Pioneers  of  Prance  in  the 
New  World'  for  an  account  of  the  Huguenot 
colony, 

PORT  ROYAL  BAY.  Bsttle  of.  As  early 
as  Time  1861  the  United  States  authorities,  .in 
order  more  effectually  to  maintain  the  blockade 
and  to  secure  a  military  and  naval  base  of  Oper- 
rations  on  the  southern  Atlantic  Coast,  deter- 
mined to  seize  a  good  port  south  of  Cape  Hat- 
teras;  and  iq  August  a  naval  and  land  expedi- 
tion was  ordered  for  the  purpose.  Capt.  S.  F. 
Dupont  was  ordered  to  organize  the  naval  ex- 
petfition,  and  Gen.  Thomas  W.  Sherman  to 
organize  a  force  of  12,000  men  to  accompany  it. 
It  was  agreed  between  Dupont  and  Sherman  to 
seize  Port  Royal  Bay,  one  of  the  finest  harbors 
on  the  coast,  S6  miles  south  of  Charleston  and 
25  north  of  Savannah.  The  destination  was 
kept  a  profound  secret.  The  fleet  of  16  war 
vessels  and  nearly  40  transports,  carryino;  Sher- 
man's 12,000  men  with  supplies,  sailed  from 
Hampton  Roads  on  the  mommg  of  29  October, 
and  on  the  night  of  1  November  was  struck  by 
a  furious  storm  off  Hatteras  and  scattered. 
Four  vessels  and  a  few  lives  were  lofit,  one 
war  vessel  was  disabled  and,  with  two  trans- 
ports, returned  to  Hampton  Koads;  but  by  the 
ath  the  Seet  had  assembled  og  the  entrance  to 
Port  Royal  Bay,  the  gunboats,  preceding,  hav- 
ing driven  into  the  harbor  three  Confederate 
ve&sels  that  had  run  out  and  opened  fire  upon 
them,  and  coming  under  a  long  cross-fire  from 
two  works  commanding  the  entrance  to  the  bay.. 
It  had  been  the  intention  lo  silence  and  take  these 
works  on  the  afternoon  of  the  6tli  but  necessary 
arrangements  were  not  perfected  until  too  late 
in  the  day.  The  bay  was  defended  by  two 
earthwodcs  and  some  shore  batteries,  one  earth- 
work on  each  side  of  the  entrance,  Fort  Walker, 
on  Hilton  Head,  the  south  side,  apd  Fort  Beau- 
regard, on  Bay  Point,  Saint  Pnillips  Island,  on 
the  north.  These  were  strong  and  well-con- 
structed works,  mounting  42  heavy  guns,  22 
of  which  were  in  Fort  Walker,  and  garrisoned 
bv  nearly  3,000  men,  under  Gen.  T.  F.  Drayton. 
The  distance  between  the  two  works  was  two 
and  one-half  miles.  In  addition  to  die  land- 
works,  there  were  three  small  Confederate  gun- 


ship  of  the  fleet,  carrying  46  fjuns,  was 
to  lead  in  the  attack,  followed  by  nine  other 
vessels,  a  ship's  lenglh  apart,  and  a  flanking 
column  of  five  gunboats  wna  to  move  on  the 
ri^t.     The  fleet  was  to  pass  up  die  roads  on 


potnt  two  n^es  above  the  fort,  when  they  were 
to  turn  aild  cjQCBe  down  and  again  deliver  their 
broadsides  at  Fort  Walker  and  enfilade  its  two 
water-faces.  Having  completed  the  circuit,  the 
line  vtas  to  repeat  the  movement  until  the  forts 
sttrrendered.  At  the  same  time  the  five  flanking 
gunboats  were  to  pass  and  attadc  Fort  Beaure- 
gard and,  on  reatdiing  the  turning-point  two 
miles  above  it,  remain  there  and  hold  Tatnall's 
fleet  in  check,  with  special  orders  to  see  that 
it  did  not  make  a  dash  upon  the  transports.  At 
9  A.M.  7  November  the  fleet  crossed  the  bar  and 
advanced  in  a  long  wcll-oMered  column  to  the 
attack,  while  the  transports  lay  at  anchor  out- 
side ready  to  land  troops.    Captain  Dupont  led 


replying  to  both,  imtil  two  miles  beyond  iem: 
then  he  turned  to  the  left  in  a  wide  circle  and 
l*d  back  past  Fort  Walker  at  800  yards  dis- 
tance, opening  upon  it  broadside  after  broadside. 
The  rest  of  the  column  followed,  each  vessel  in 
succession  opening  its  guns,  as  it  came  within 
i%Dge  and  maintaming  a  rapid  fire  as  it  slowly 
drew  past.  The  gun-fire  from  the  fleet  was  ». 
terrific  continuous  roar  and  was  repbed  to  by. 
a  well-maintained  fire,  notwithstanding  the  fact- 
that  hundreds  of  shells  were  dropping  into  the 
fort  and  almost  burying  its  defenders,  under  the 
dirt  thrown  up.  At  the  same  time  the  flaitkiBg 
column  of  five  gunboats  steamed  up  the  bay, 
nearer  to  Bay  Pomt,  and  poured  broadsides  into 
Fort  Beauregard  and  then,  steering  lo  die  other 
ade,  advanced  against  Tatnall's  fleet,  drivit%  it 
into  Scull  Creek  and,  taking  position  near  the 
shore  and  flanking  Fort  Walker,  opened  upon  it 
a  destructive  fire,  to  which  it  could  not  respond, 
as  the  one  gun  on  that  flank  of  the  fort  had 
been  shattered  hy  a  round  shot  After  the  main' 
column  had  passed  down  the  bay  about  two 
miles,  it  turned,  at  II  a.u.,  and  again  passed  in' 
front  of  Fort  Walker,  at  31X1  yards  closer  range 
than  before,  and  -with  a  more  terrific  fire,  part 
of  which  was  against  Fort  Beauregard.  As  the 
manceuvre  was  repealed  for  the  third  time  it 
was  discovered  (hat  the  Confederates  wereaban- 
doning  Fort  Walker;  its  guns  were  silenced; 
3  few  shots  were  fired,  to  'which  there  was  no- 
response;  a  sman  party  was  sent  ashore,  the 
Confederate  flaghaulcd  down,  and  the  Union 
fla^  run  up  at  2.20  p.m.  Before  the  dose  of  the 
action  the  Pocahontas,  Commander  Percival 
Drayton,  which  had  been  delayed  by  injuries 
received  in  the  storm,  entered  the  bay  and 
opened  fire  on  the  fort  Commander  Drayton 
was  a  brother  of  the  commanding  oflicer  oi  the 
Confederate  forces.  The  Confederates  had  left 
in  haste,  leaving  tents  standing,  and  escaped 
across  Scull  Creek,  being  assisted  by  the  boats 
of  Tatnall's  fleet  By  nightfall  the  transports 
had  come  into  the  bay  and  landed  Gen.  H.  G. 
Wright's  brigade  at  Hilton  Head.  FortBeaure- 
garcTwas  abandoned  about  5  P.U.,  after  its  com- 
manding officer  had  spiked  the  guns  and  de- 
stroyed the  greater  part  of  the  powder.  It  was 
occupied  next  morrung  by  General  Stevens'  bri- 

Kde.  The  battle  was  of  great  value  to  the 
deral  government  in  its  moral  and  political 
effect,  in  addition  to  the  fact  that  it  gave  the 
Union  army  one  of  the  finest  harbors  on  the 
Atlantic  Coast,  as  a  base  for  future  operations 
for  both  the  army  and  navy.    The  Union  low 
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was  8  killed  and  23  wounded;  the  Confed- 
erate loss,  1 1  killed,  48  wounded  and 
7  missing.  Consult  'War  Records'  (Vol  VI); 
'Naval  War  Records'  (Vol.  XII) ;  Aminen. 
'The  Atlantic  Coast' ;  Maday,  'History  of  the 
United  States  Navy>  (Vol  II) ;  'Battles  and 
Leaders  of  the  Ovil  War'   (Vol  I). 

PORT  ROTAL-DES-CHAHPS,  pdr  rwa- 
yal  da  shaft.    See  Pour  Hoyal. 

PORT  ROYAL  FERRY,  Engagement  at 
After  the  naval  battle  of  Port  Royal  Bay  (q.v.), 
7  Nov.  1861,  the  navy  explored  the  various 
sounds  and  creeks  in  the  vicinity,  capturing  some 
abandoned  guns.  While  the  navy  was  thus  em- 
ployed the  army  had  completed  a  very  large  and 
strongly  intrenched  camp  on  Hilton  Head,  sur- 
rounding Fort  Walker,  and  on  II  December  oc- 
cupied Beaufort,  some  Confederate  cavalry 
falling  back  across  Coosaw  River,  taldng  to  the 
farther  side  the  ferry-boat  and  ropes  and  all 
other  boats  and  covering  the  crossing  by  a 
blockhouse,  which  was  soon  destroyed  by  two 
adventurous  soldiers  who  swam  the  river.  By 
the  end  of  December  the  Confederutes  had 
erected  a  strong  field-work  on  the  mainland 
opposite  and  commanding  Port  Royal  Feriy, 
on  the  Coosaw,  and  they  repulsed  the  efforts  of 
the  gunboats  to  dislodge  them.  The  poation 
was  held  by  the  14th  South  Carolina  regiiDent, 
four  companies  of  the  I2tfa  South  Carolina, 
about  45  cavalry  and  a  section  of  Leake's 
battery,  all  under  coimnand  of  C)ol.  James 
Jones.  Obstructions  had  been  placed  in  the 
Coosaw  above  and  below  the  ferry  to  prevent 
the  ascent  of  the  gunboats,  and  a  battery  put 
in  position  opposite  Seabrook's  Point  A  com- 
bined land  and  naval  expedition  ¥ras  set  on 
foot  to  take  the  position  and  clear  the  river, 
(ren.  I.  I.  Stevens  brigade,  reinforced  by  two 
regiments,  in  al!  3,000  men,  was  to  cross  the 
Coosaw  several  miles  below  Port  Royal  Ferry, 
advance  up  the  left  bank  of  the  river  and  take 
the  work  in  rear,  while  two  gunboats,  an  armed 
tug  and  four  boats  armed  with  howitzers,  all 
unaer  Commander  C.  R.  P.  Rodgers,  were  to 
enter  the  Coosaw  by  Beaufort  River.  A  naval 
co-operating  force  was  to  move  up  Broad  River 
and  thence  to  the  Coosaw  to  attack  the  battery 
opposite  Seabrook's  Point.  On  the  night  of  30 
December  a  large  number  of  flatboats  were  col- 
lected and  sent  up  Beaufort  River,  and  at  1  A.W, 
I  Jan.  1862  the  embarkation  began  and,  passing 
up  the  Coosaw,  the  troops  were  landed  during 
the  morning.  At  1.30  p.m.  they  moved  for  Port 
Royal  Ferry,  marching  parallel  with  and  close 
to  the  riverj  the  gunboats  and  launches  shelling 
the  woods  m  advance  of  the  skirmish- line.  A 
mile  had  been  marched  when  a  concealed  battery 
opened  its  fire  on  Stevens'  column,  but  Stevens 
soon  drove  it  and  its  infantry  support  from  the 
field  and,  closely  following,  reached  the  fort 
which  had  been  abandoned,  upon  the  appearance 
of  the  gunboats,  the  enemy  leaving  one  gun. 
Meanwhile  the  gunboats  moving  by  way  of 
Broad  River  had  cleared  the  Coosaw,  beyond  the 
ferry.  During  the  night  the  ferry  was  completelv 
restored,  the  captured  fort  leveled  to  the  ground, 
and  next  morning  the  troops  crossed  the  ferry 
,and  marched  back  to  Beaufort  with  the  captured 
gun  and  a  few  prisoners.  The  result  of  the 
action  was  an  abandonment  of  any  future  at- 
tempt to  plant  batteries  on  the  Coosaw  or  the 
adjacent  network  of  waters;  and,  being  almost 


the  first  Union  success  since  the  defeat  at  Bull 
Run,  it  was  considered  of  so  much  importance 
that  the  thanks  of  the  government  were  given 
in  general  orders  to  General  Stevens  ano  his 
command  for  their  victory  at  the  battle  of  Port 
Royal  Perry.  The  Union  loss  was  3  killed  and 
14  wounded ;  the  Confederate  loss,  8  killed  and 
23  wounded.  Consult  'Official  Records'  (Vol. 
VI);  Ammen,  'The  Atlantic  Coast';  Stevens, 
'Life  of  Gen.  L  L  Stevens'  (Vol.  II) ;  ^Battles 
and  Leaders  of  the  Gvil  War.' 

PORT  SAID,  sii-ed',  Egypt,  seamrt  at  the 
Mediterranean  end  of  the  Suez  Canal  and 
capital  city  of  the  Egyptian  department  of  the 
Isthmus.  It  lies  in  the  easternmost  part  of  an 
island  between  the  Mediterranean  and  Lake 
Menzaleh,  about  110  miles  north-northeast  of 
Cairo,  in  lat  31°  16'  N.  and  long.  32°  l^  K 
Its  whole  being  is  dependent  on  the  canal  and  it 
was  not  founded  until  the  canal  was  partly 
built.  Hence  its  architecture  is  European,  and 
many  of  the  houses  are  wooden  with  sloped 
roofs.  North  of  the  dty  on  the  coast  of  the 
canal  and  of  the  Mediterranean  is  an  electric 
light  about  173  feet  high  and  visible  20  niles 
out.  Two  great  concrete  moles  5,300  and  7,400 
feet  long  reach  out  into  the  sea.  The  trade 
of  the  dty  is  almost  entirely  transiL  The 
dty  was  named  for  Said  Pasha,  viceroy  of 
Egypt  1854-63.  A  fountain  and  statue  of 
Queen  Victoria  was  built  in  1898,  and  a  colossal 
statue  of  De  Lesseps,  by  Fr£miet,  has  stood  since 
190O  at  the  entrance  of  the  canal  Attempts  by 
the  Turks  in  the  World  War  to  capture  the  dty 
and  wreck  the  Suez  Canal  proved  signal  failures. 
The  population  of  Port  Said  and  Ismailia, 
induding  more  than  10,000  Europeans,  mostly 
French  and  Greek,  numbered  about  iM),(X)0  in 
1917. 

PORT  OP  SPAIN,  Trinidad,  city,  capital 
of  Trinidad  (q.v.),  one  of  the  West  Indies 
group,  beloiu^ng  to  Great  Britain.  The  dty  has 
a  large  safe  harbor,  steamer  connections  with  all 
the  prindpal  ports  of  the  Caribbean  Sea  and 
Gulf  of  Mexico,  and  with  many  South  American 
ports;  and  railroad  connection  with  San  Fer- 
nandino,  to  the  south,  and  with  sevo'al  other 
places  on  the  island.  The  most  of  the  products 
of  the  Orinoco  region  are  shipped  from  Port 
of  Spain,  The  dty  is  well  built  and  has  many 
fine  residences.  It  has  the  government  buildings, 
botanical  gardens  and  the  Immaculate  Conce^ 
tion  College. '  It  is  a  Roman  Catholic  archi- 
episcopal  see.    Fop.  60,(XX}. 

PORT  TAMPA  CITY,  Fla.,  town,  Hills- 
boro  Counhr^  on  Tampa  Ba^,  and  on  the  Atlan- 
tic Coast  Lme  Railroad,  eight  miles  south  of 
Tampa.  It  was  founded  in  1889  and  incorpo- 
rated as  a  town  in  1891.  In  the  Spanish-Amer- 
ican War,  the  United  States  troops  were 
mobilized  here  for  embarkation  to  Cuba.  It  is 
the  port  of  Tampa  (<}.v.),  has  a  lar^e  and 
excehent  harbor  and  is  connected  with  the 
West  Indies,  Mobile  and  other  ports  by  steamer. 
It  is  in  a  fruit-growing  and  agricultural  region 
for  the  products  of  which  it  is  the  shipping 
point.    Pop.  1,343. 

PORT  TONNAQB.  Some  interesting 
facts  are  shown  as  to  the  relative  rank  in  ton- 
nage movement  of  the  prinopal  ports  of  die 
world,  in  a  table  prepared  by  the  Burean  of  Sta- 
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dstics  of  the  Departinent  of  Cotnmarcc  snd 
Labor  at  WashingtotL    The  table  it  as  follow*: 
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Honelcong  would  show  a  much  higher 
figure,  but  for  the  fact  that  Ctunese  junks  en- 
Eaged  in  the  foreign  trade  are  excluded  from 
the  estimate,  the  tonnage  of  these  vessels  en- 
tered in  1901  haviiig  been  1,126,931,  and  of  those 
which  cleared,  1,130.279.  Singapore  excludes 
native  craft  and  vesseb  under  SO  tons,  except- 
ing vessels  engaged  in  trade  between  the  Straits 


In  this  connection  it  is  interesting  to  note 
that  during  the  fiscal  year  1  July  1917-30  June 
1918,  the  net  tonn:%e  of  venels  that  entered  the 
various  ports  of  continental  United  Stales  ag- 
Bre8ate(r4S.4SS,937  tons,  of  which  19,283,530 
tons  represented  American  vessels ;  and  the  net 
tonnage  of  vessels  that  cleared  the  ports  ag- 
gregated 46,069,482,  of  which  19,261,733  were 
American.  It  should  also  be  noted  that  during 
this  period  the  imports  of  merchandize  into 
the  United  States  aggregated  in  value  $2,946,- 
059,403,  and  the  similar  exports  frmn  die  United 
States,  $5,%8.2S5,64!  —  the  largest  totals  on 
record.  And  this  when  the  world  was  aflame 
from  the  Teutonic  torch. 

In  the  previous  fiscal  year  the  . 

trances  and  clearances  at  United  States . 

districts  aggregated  50,472,176  and  52.077,070 
tons,  respectively,  as  follows :  Atlantic  Coast, 
24,010,685  and  25,M7,868;  Gulf  Coast,  6,991,- 
335  and  7,570,242;  Meitican  border,  65,670  and 
64,396;  Pacific  Coast.  5,453,278  and  5,411,299; 
and  Northern  border,  13.951,208  and  13,983,265. 


Bay,  at  the  entrance  to  Pnget  Sound  (q.v,), 
and  on  the  Northern  Padfic  and  the  Port  Town- 
send  Southern  railroads,  abont  70  miles  north 
of  OMnpia.  It  has  steamer  connection  widi 
San  Francisco,  Alaska  and  many  of  the  prin- 
cipal ports  on  the  eastern  coast  of  A«a.  The 
harbor  ranks  with  the  largest  in  the  world. 
The  place  was  settled  in  IgSt  and  in  1860  was 
incorporated  as  a  city.  Port  Townsend  is  on 
the  west  side  of  the  bay,  five  miles  by  land  and 
two  and  one-half  miles  by  water  from  the  dty, 
and  other  government  fortifications  arc  located 
on  Admiralty  Head,  Point  Hudson,  Point  Part- 
ridge and  Marrowatone  Point  The  govern- 
ment has  established  a  marine  hospital  and  a 
Siarantine  station.  The  city  is  included  in 
e  Puget  Sound  customs  diatnct,  throng  which 
about  $140,000,000  in  trade  passes  annually. 
The  dty  is  in  an  agricultural  and  lumbering 


region.  In  the  vidiuty  are  deposits  of  oil  and 
valuable  minerals.  The  chief  industrial  estab- 
lishments are  lumber  and  planing  mills,  a  ship- 
yard, machine  shops,  steam-boiler  works,  bot- 
tling works,  herring  pickling  and  curing  works, 
salmon  and  sardine  canneries,  grain  elevators 
and  fiour  mills.  The  chief  exports  are  grain, 
lumber,  fish,  oil,  livestock,  farm  and  dairy 
products  and  pig  iron.  The  pig  iron  is  from 
the  Irondale  furnaces.  The  principal  public 
buildings  are  the  government  custom  house, 
dty  t^lL  county  courthouse.  United  States 
Marine  Hospital,  the  quarantine  station,  a  sana- 
toritun  and  Saint  John's  Hospital  The  educa- 
"    '     '  hi^   school,    public 


Townsend  is  beautiful,  surrounded  as  it  is  by 
water  and  mountains.  The  government  is  ad- 
ministered under  a  charter  ot  1890,  which  pro- 
vides for  a  mayor,  who  holds  ofiice  one  year, 
and  a  coundl.  The  administrative  offidals  are 
appcunted  by  the  mayor  or  elected  by  the  coun- 
cfl.    Pop.  4,181. 

PORT  WASHINGTON,  Wis.,  aW  and 
cQimty-seat  of  Oiaukee  County,  on  Lake  Michi- 
gan and  on  the  Chicago  and  Northwestern  Rail- 
road, 25  miles  north  of  Milwaukee.  Its  in- 
dustries indude  the  manufacture  of  wooden- 
ware,  foundry  products,  intemal-combustioD 
engines,  etc   Fop.  3,792. 

PORT  WINES,  The  name  of  port  wines, 
or  Oporto  wines,  is  given,  in  commerce,  to  the 
produce  of  the  vineyards  of  Portngal,  the  dis- 
trict in  which  th<3r  are  produced  being  a  ru^ed 
and  motmtainous  tract  that  begins  about  60  nules 
above  Oporto,  and  extends  for  30  or  40  miles 
with  an  extreme  breadth  of  about  12  miles.  Fort 


owes  its  spedal  cf»racter  partly  to  ttie  soil  of 
the  district  where  it  is  errown,  partly  to  the 
climate,  which  is  cold  in  winter  and  very  hot  in 
summer.  The  harvest  lasts  from  the  beginning 
of  September  to  the  middle  of  October.  The 
wines  for  export  are  very  much  mixed  and  are 
strongly  fortified  with  brandy,  partly  to  make 
them  sooner  ready  for  export  and  partly  to  suit 
the  taste  of  the  foreign  markets.  The  mixing 
of  the  various  wines  considerably  reduces  the 
variety  of  qualities  of  port  exported,  compared 
with  those  which  are  naturally  produced. ,  The 
English  market  has  always  1>een  the  prindpal 
market  for  port  wine.  English  connoisseurs 
have  tended  more  than  anythmg  dse  to  spread 
its  fame  in  other  countries.  Toe  taste  for  this 
wine  was  introduced  into  England  in  the  l7lh 
century  and  English  establishments  were  formed 
in  Oporto  to  direct  the  purchase  and  shipping  of 
the  wines.  These  companies  eventually  uniied 
into  a  sort  of  corporation  called  the  English 
Factory,  which  became  completdy  master  of  the 
market.  In  the  following  century  (1756)  the 
Marquis  of  Pombal  organized  an  association  of 
producers  to  oppose  this  monopoly  of  buyers 
and  the  company  then  established  imposed  re- 
strictions on  the  trade  which  were  not  finally 
abolished  till  1853,  a  new  company  having  lat- 
terly taken  the  place  of  the  old.  In  recent  times 
the  vines  have  suffered  rather  severely  both 
from  the  oidium  ajid  from  the  more  serious 
plague  of  the  phylloxera.  See  Wine  and  Wike 
Making. 
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PORTAELS,  Jemn  Francois,  ibofi  friA- 
swa  p6r-tals,  Belgian  painter:  b,  ViWorde,  near 
Bnissels.  1  May  1818;  d.  Brussels,  8  Feb.  1895. 
He  owed  his  early  art  (raining  to  Navei  of 
Brussels  anil  afterward  proceeding  to  Paris 
became  the  pupil  of  Paul  Delarocoe,  raining 
the  "Grand  Pnx»  in  1842.  After  traveling  in 
Syria,  Eo^pt,  Palestine,  Greece  and  Turleey,  be 
was  appointed  director  of  the  academy  in 
Ghent,  an  office  he  retained  for  three  years.  He 
then  resumed  his  travels  which  included  the 
whole  of  Europe  in  their  range  He  ended  bis 
days  as  director  of  the  Brussels  Academy.  His 
works  are  faulty  in  composition  and  deficient  in 
living  character!  13 lion,  but  in  spite  of  occadonal 
insipidiW  they  are  pleasing  and  full  of  expres- 
sion. Among  them  the  most  important  are 
'The  Journey  of  the  Magi';  'Funeral  Proces- 
sion In  the  Desert  of  Suei* ;  'Teptha's  r>augh- 
ter> ;  'The  Daughter  of  Zion' ;  *The  Flight  into 
Egypt*;  'Leah  and  Rachel';  *The  Young 
Witch* ;  'The  Simoon.' 

PORTAGE,  N.  Y.,  town  in  Livingston 
Conan,  on  the  Erie  and  Pennsylvania  Railroads, 
60  miles  southeast  of  Buffalo.  It  is  the  distri- 
bution and  marketing  centre  for  a  prosperous 
agricultural  district  and  here  also  is  Letchworth 
Park  of  1,000  acres  crossed  by  the  Genesee 
River,  which  is  crossed  by  a  6nc  bridge.  Tha 
falls  of  the  river  and  the  caflon  at  this  point 
are  very  picturesque.  The  town  contains  a  mu- 
seum. The  park  is  the  gift  to  the  State  of  Wil- 
liam Pryor  Letchworth.    Pop.  1,273. 

PORTAGE,  Pa.,  borough  of  Cambria 
County,  on  the  Pennsylvania  I^lroad,  six  miles 
southeast  of  Ebensbtirg.  There  are  several  coat 
mines  nearby  and  coal-mtning  b  the  prindpal 
industry.   Pop,  2,954. 

PORTAGE,  Wis.,  city,  county-seat  of  Co- 
lumbia Counw,  on  the  government  ship-canal 
between  the  Fox  and  Wisconsin  rivers,  and  on 
the  Chicago,  Milwaukee  and  Saint  Paul  and  the 
Minneapolis,  Saint  Paul  and  Sault  Sainte  Marie 
railroads,  about  92  miles  west  by  north  of  Mil- 
waukee and  35  miles  north  of  Madison,  the  State 
capital.  It  was  settled  in  1835,  Incorporated 
in  1837  and  in  1854  was  chartered  as  a  city. 
It  is  in  a  productive  agricultural  and  lumbering 
region  and  is  the  commercial  and  industrial 


brick,  hosiery,  knilgoods  and  farm  implements. 
The  educational  institutions  are  a  high  school, 
public  and  parish  elementary  schools  and  a  pub- 
lic library.  In  the  vicinity  are  the  ruins  of  Fort 
Winnebago  (1828).  The  government  is  ac- 
cording to  the  commission  plan  since  1912.  The 
city  owns  the  waterworks.     Pop.  5,440. 

PORTAGE  GROUP,  in  otology,  a  portion 
of  the  Devonian  series,  so-called  by  the  geolo- 
gists of  the  New  York  State  Survey  because 


PORTAGE    LA    PRAIRIE,    por'tij     la 

pri'ri,  Canada,  a  town  in  Manitoba,  on  the  Ca- 
nadian Pacific,  Grand  Trunk  Pacific,  Canadian 
Northern  and  Great  Northern  railway,  56 
miles  west  of  Winnipeg  and  IS  miles  south  of 
Lake  Manitoba.  It  is  an  important  railway 
centre  and  the  recdving  and  distributing  point 
for  the  fertile   "Portage  Plains,"  one  of  the 


finest  wbeat-«n>wing  sections  in  the  world.  It 
has  railway  machine  shops,  a  large  flouring  milL 
grain  elevators,  a  paper  mill,  brickworks,  and 
IS  the  seat  of  an  Indian  industrial  school  and 
the  provincial  home  for  incurables.  Pop,  5,8S^. 
PORTE,  The,  or  OTTOMAN  PORTE. 
See  StJBUKe  Posra. 


PORTEOUS  RIOT,  so  called  from  the 
lynching  of  Capt.  John  Porteous,  commander  of 
the  dty  guard  of  Edinburgh,  7  Sept.  1736,  was 
occasioned  by  variotis  incidents  connected  with 
the  trial  and  execution  of  Andrew  Wilson,  a 
smuinleT,  who  with  two  companions  had  robbed 
the  Kirkcaldy  excise  officer.  The  mob  after  the 
execution  became  disorderly  and  commenced 
throwing  stones,  whereupon  Porteoui  ordered 
his  command  to  tire  into  the  crowd,  with  the 
result  that  seven  pecwie  were  killed  and  20 
wounded.  Porteous,  after  trial,  was  condemned 
to  death,  but  being  reprieved,  a  mob  broke  into  ■ 
the  jail  and  hanged  him.  The  city  was  fined 
HSOO  for  the  benefit  of  the  widow  and  the 
provost  was  imprisoned  for  a  year  and  tfis- 
c^ualified  from  holding  any  further  official  posi- 
tion. The  Porteous  Riot  is  one  of  the  main 
features  of  Sir  Walter  Scott's  'Heart  of  Uid- 
lothian.* 

POSTER,  Alexandsr,  American  jurisi :  b. 
Armagh.  County  Tyrone,  Ireland,  li^;  d.  At- 
takapas.  La,  3  Jan.  1844.  He  came  to  the 
Unitfxl  States  in  1801,  settled  in  Nashville, 
Tenn.,  studied  law  and  was  admitted  to  the 
bar  in  1807.  He  established  a  law  practice  in 
Saint  Martinsville,  La.,  in  1810;  was  a  mem- 
ber of  die  convention  which  framed  the  Slate 
constitution  in  1811;  in  1821  was  a)^poimed  a 
judge  of  die  Supreme  Court  of  Louisiana.  Dur- 
ing his  12  years'  occupation  of  that  office  he 
established  a  fixed  system  of  jurisprudence  to 
supersede  the  chaotic  mixture  of  Spanish, 
French  and  civil  law  in  use.  Elected  United 
States  senator  in  1833  he  voted  to  censure 
President  Tackson  for  removing  the  deposits 
from  the  United  States  Bank,  opposed  the  aboli- 
tion of  slavery  in  the  District  of  Columbia  and 
the  lull  to  compel  specie  payment  for  public 
lands,  advocated  the  division  of  surplus  rev- 
enue aiQong  the  States  and  also  the  recognition 
of  Texas'  mdependence.  He  was  re-elected  to 
the  Senate  in  1843. 

PORTER,  Anna  Uui^  English  novelist, 
sister  of  Jane  Porter  (qv.) :  b.  1780;  d.  near 
Bristol,  Gloucestershire,  21  Sept.  1S32.  Before 
she  was  15  she  published  two  volumes  entitled 
'Ardess  Tales.'  The  greater  part  of  her  life 
was  spent  with  her  mother  and  sister  Jane  in 
the  neighborhood  of  London.  She  produced 
numerous  novels,  which  enjoyed  considerable 
popularity  in  their  day.  Among  them  are 
'Waldi  Colville'  <I797>;  'The  Lake  of  Kil- 
lamey'  (I8M)  ;  'The  Hungarian  Brothers' 
(1807):  'The  Recluse  of  Norway'  (1814); 
'The  Knight  of  Saint  John'  (1817);  'Rocke 
Blanche'  (1822) ;  'Honor  G'Hara'  (1826) : 
'The  Barony'  (1830).  She  also  published 
'Tales  of  Fity'  and  'Ballads,  Romances  and 
Other  Poems.'  Nearly  all  her  books  were  trans- 
lated into  Frendi  and  several  were  [published 
in  this  cauntry. 
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PORTBR,  Bonjannn  Csrtis,  American 
portrait  painter :  b.  Uelrose,  Mass.,  2?  Aok. 
1843 :  d.  New  York  City,  2  April  190a  He  eaily 
became  a  pupil  of  Dr.  Rnnmer  and  A.  H. 
Bicimell  in  Boiton,  stu£ed  art  in  Paris  and 
Vienna  in  1872-78  and  first  devoted  himself  to 
figure  painting,  but  later  made  portraits  Us 
specialty.  In  1880  he  became  a  mentber  of  the 
National  Academy.  His  work  showed  har- 
monious coloring,  and  his  portraiture  was  ac- 
curate and  strfting.  Among  bis  works  we 
'HeniT  V  and  the  Princess  "  '  '  '"""' 
<Cnpi(i  with  the  Butterflies>  < 
of  Boy  with  Dog>  (1884),  etc. 

PORTBK,  Chutes  Talbot,  American  me- 
chanical engineer:  b.  Aubum,  N.  Y.,  1826;  d. 
1910.  In  1845  he  was  graduated  at  Hamilton 
Colleee;  was  admitted  to  6xe  bar  and  practised 
law  for  many  years  before  he  adopted  the 
career  of  engineer.  He  became  a  partner  of 
John  F.  Allen  and  with  him  controlled  the 
manufacture  of  the  Porter-Allen  engine.  He 
was  the  first  engineer  to  complete  the  resistances 
of  the  reciprocating  type  of  engine  and  to 
evolve  the  liigfa-speed  stationary  engine.  He 
invented  two  successful  steam-engine  governors. 
His  pubUshed  works  include  'Mechanics  and 
Faith,  Spiritual  Truths  in  Nature*  (1885)  and 
'Engineering   Reniniscences*    (1<J06). 

PORTER,  Charlotte,  American  author;  b. 
Towanda,  Pa.,  about  1853.  In  1875  she  was 
graduated  at  Wells  College.  In  1886-^8  she 
e<Uted  'Shakespeareana*  and  the  Ethical  Record 
from  April  to  December  1888.  With  Helen  A. 
Oarke  she  founded  Poel-Lore,  of  which  she  is 
still  editor;  and  with  her  also  edited  'Poems  of 
Robert  Browning'  (2  vols,,  1896)  ;  'The  Ring 
and  the  Book'  (1897)  ;  'Qever  Tales'  (1897)  ; 
'Robert  Browning's  Complete  Poetical  Works' 
(12  vols.,  1898)  ;  'Mrs.  Browning's  Complete 
Works'  (6  vols.,  1900)  ;  'Pembroke  Edition  of 
Shakespeare'  (12  vols.,  1903)  ;  'Poets'  Parleys' 
(1903).  She  is  sole  author  of  'Dramatic  Mo- 
■         "  ■     ■        'Strafford»'       (1897) 


(1903)  ;  'Maeterlinck's  Monna  Vanna'  (1904)  ; 
■Shakespeare  Studies  — Macbeth' (1902)  ;  "The 
Tragedies'  0911);  'The  Comedies'  (1912); 
'The  Histories'  (WlSl ;  'Poetic  Translation 
of  UAnnuniio's  Daugnter  of  Jorio'    (1907) 


PORTER,  Dsvid,  American  naval  officer: 
b.  Boston,  1  Feb.  1780-  d  Pera,  near  Constan- 
tinople, Turitey,  3  March  1843.  He  made 
voyages  in  the  West  Indian  merchant  service, 
was  twice  impressed  bv  the  British,  but  escaped, 
and  in  1798  entered  the  United  Slates  navy  as 
a  middiipman.  He  was  on  board  the  Consti- 
fWtMM  in  the  fight  with  L'InsMrgttite  in  1799,  and 
served  as  a  lieutenant  in  the  war  with  Tripoli. 
Captured  with  the  Philadelphia,  he  remained  in 
imprisonment  until  the  peace.  In  the  War  of 
1812,  be  fought  with  distinction,  capturing  many 
English  merchantmen,  aad  seriously  crippling 
Great  Britain's  whale-shipiung  in  the  Pacific. 
Hi*  vessel,  the  Essex,  was  blockaded  in  1813  in 
Valparaiso  Harbor  by  two  English  vessels,  which 
he  offered  to  fight  either  sii«ly  or  together. 
This  offer  having  been  refuse^  be  attempted 


to  make  a  dash  for  the  open  sea,  btd  his  ship 
was  severdy  damaged  by  a  sauall,  and  he  put 
back,  anchoring  a  half  mile  ofi  the  shore,  and 
throe  miles  from  the  town,  Tbere  the  Englidi, 
r^^dless  of  neutrality  laws,  attacked  him,  and 
after  a  struggle  of  two  and  a  half  hours,  one 
of  the  fiercest  in  naval  history,  compelled  him  to 
surrender.  He  described  the  situatioo  in  a  com- 
munication to  the  Secretary  of  the  Navy  by 
saying,  'We  have  been  unfortunate,  but  not 
di^raced,'  and  upon  his  returu  he  was  voted 
the  thanks  of  Congress  and  several  State  legis- 
latures, and  received  with  mudi  distinction,  He 
was  sent  in  1824.  bein^  then  a  commodore,  to 
oMrate  against  urates  in  the  West  Indies.  An 
officer  Sent  hy  him  to  makean  Investigatjon  at 
Fajardo,  Porto  Rico,  was  seized  and  imprisoned 
Porter  compelled  the  Spanish  authorities  to 
apologize  for  the  act;  was  deemed  to  have 
exceeded  his  authority;  and  was  suspended  for 
silt  months  by  court-martial.  On  18  Aug.  1826 
he  resigned  his  commission,  and  became  rear- 
admiral  in  the  Mexican  service.  From  this,  too, 
he  resigned  in  1829;  and  later  was  consul- 
general  to  the  Barbary  states  and  char^^ 
d'affaires  at  Constantinople.  Among  his  writ- 
ings are  'Journal  of  a  Cruise  Made  to  the 
Padfick  Ocean'  (1815),  and  'Constantinople  add 
its  Environs'  (1835).  Consult  'Trial  of  Com- 
modore David  Porter  before  a  Court-MartinJ' 
(1825)  ;  Portei',  D.  D.,  TJfe  of  Commodore 
David  Porter'  (1875). 

POSTER,  David  Dixon,  American  naval 
officer:  b.  Chester,  Pa.,  8  June  1813;  d  Wash- 
ington, D.  C,  13  Feb.  1891.  He  was  son  of 
David  Porter  (q.v.).  In  1826  he  entered  the 
service  of  the  Mexican  navy  as  midshipnuw. 
and  while  serving  on  tward  a  vessel  employed 
in  damaging  Spanish  ctMnmerce  was  captured 
and  for  a  time  held  prisoner  in  the  Spanish 

Kardship  at  Havana,  Not  long  after  his  re- 
kse,  be  was  made  midshipman  in  the  Uiiiie4 
States  navy,  and  until  1835  was  on  duty  on  the 
European  station.  In  the  Mexican  War  he  dis- 
tinguished himself  at  a  lieutenant,  and  later  as 
commander  of  the  Spitfire,  After  the  war  he 
commanded  passenger  steamers  durii^  an  ex- 
tended furlou^.  At  the  beginning  of  the  (^vil 
War  he  was  made  commander  of  ue  Pawhalan 
for  the  relief  of  Fort  Pickens.  On  22  April 
1861  he  was  made  comgiandcr,  soon  aftetward 
was  placed  in  charge  of  the  mortar  fleet,  in 
Mardi  1862  joined  Farragut,  and  on  18-24  April 
exploded  20,000  bombs  in  the  Confederate  forls 
Jackson  and  Saint  Philip,  below  New  Orleans. 
Farragut's  fleet  was  thereby  enabled  to  pass 
them  and  capture  New  Orleans;  and  the  forts 
finally  surrendered  on  28  April  At  Vicksbin^, 
also,  Porter  by  his  remarlu.bly  efiective  bom- 
bardment of  the  forts  enabled  the  fleet  to  pass 
safely.  He  was  ordered  in  September  1862  to 
command  the  Mississippi  squadron  as  acting 
rear-admiral.  With  an  improvised  navy-yard 
.  at  Moimd  City,  he  quickly  increased  his  squad- 
ron to  125  vessels,  and  in  January  1863  aided 
Sherman  in  the  capture  Of  Aricansas  Post.  Not 
k)og  afterward  he  ran  the  Vicksburg  batteries, 
captured  the  enemy's  fbrtificadons  at  Grand 
Gulf,  communicated  with  Grant,  and  then  co- 
operated with  that  general  in  the  well-known 
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gress.  He  then  aided  Banks  (1864)  in  the  Red 
River  expedidon,  and  only  with  difficulty  rcs- 
ctled  his  vessels.  He  was  placed  in  command 
of  the  North  Atlantic  blockading  squadron  in 
1864:  and  with  Gen.  A.  H.  Terry  co-operated 
■a  the  capture  of  Fort  Fisher  15  Jan.  1865. 
After  die  war  he  was  superintendent  of  the 
United  States  Naval  Acadenn  in  1865-W,  and 
did  tnuch  to  improve  it  He  was  promoted 
vice-general  in  1866  and  admiral  in  1870.  He 
wrote  3  'Life  of'  Commodore  David  Porter' 
(1875) ;  a  romance  'Allan  Dare  and  Robert 
le  Diable^  (1885);  'Incidents  and  Anecdotes 
of  the  Civil  War>  (1885)  ;  'Harry  Marline> 
(1886)  ;  'History  of  the  Navy  in  the  War  of 
we  Rebellion'  0887),  and  other  works.    Con- 

if,  'Essays 
ey,  'Admir 
PORTER,  Fitz-John,  American  soldier, 
cousin  of  David  Dixon  Porter:  b.  Portsmouth, 
N.  H.,  13  June  1822;  d.  Morristown,  N.  J.,  21 
May  1901.  He  was  graduated  from  the  United 
States  Military  Academy  in  1845,  was  assigned 
to  the  4th  artillery,  served  in  the  war  with 
Mexico,  and  was  brevetted  successively  captain 
for  services  at  Molino  del  Rey  and  major  for 
similar  services  at  Chapultepec  After  uie  war 
he  was  on  garrison  duty  until  1849,  and  then 
was  made  assistant  instructor  of  artillery  at 
West  Point,  where  in  1854-55  he  was  instructor 
of  artillery  and  cavalry.  Appointed  assistant 
adjutant-general  in  1856,  he  served  under  Gen. 
A.  S.  Johnston  (q.v.)  in  tiie  Utah  expedition 
of  1857-^  In  1860  he  was  made  assistant  in- 
spector-general, with  headquarters  at  New 
York;  and  in  this  post,  during  the  Baltimore 
riots,  he  soperintenaed  the  defense  of  the  rail- 
way between  Harrisburg  and  Baltimore.  He 
became  colonel  of  the  iSth  infantry,  a  newly- 
organized  re^ment,  on  14  May  1861,  and  on  17 
May  brigadier-general  of  volunteers.  After 
havmg  been  for  a  time  on  duty  in  Washington, 
he  participated  in  the  Peninsular  Campaign 
(1862)  in  VirRinia,  and  after  the  capture  of 
Yorktown,  in  the  siege  of  which  he  had  fought 
(5  April-4  May},  was  for  a  brief  while  its 
governor.  He  was  then  made  commander  of 
me  Fifth  corps,  which  he  led  at  Mechanics vi He 
(26  June  1862)  and  Gaines'  Mills  (27  June), 
'n  command  of  the  left  flank,  the  centre 


hominy  was  brevetted  brigadier-general.  United 
States  army.  On  4  July  1862  he  was  made 
major-general  of  volunteers.  While  he  was 
temporarily  attached  to  Pope's  Army  of  Vir- 

g'nia,  the  battle  of  Manassas  or  the  second  Bull 
un  occurred  (29-30  Aug.  1862).  On  the  first 
day  his  corps  was  ordered  to  advance,  but  found 
itself  unable  to  do  so;  on  the  afternoon  of  the 
second  day,  however,  it  was  in  action,  and  by 
its  stubborn  bravery  saved  the  defeat  from 
being  a  complete  rout.  Pope  was  greatly  de- 
jected by  the  reverse,  which  he  attributed 
largely  to  Porter's  failure  to  execute  ordei 


Washington  2-13  September,  then  commanded 
the  Fifth  corps,  Army  of  the  Potomac,  Sep- 
tember-November, fouglit  at  Antietam  (17 
September),  and  afterward  in  the  skirmi^  at 
Shepardstown  (19  September).  On  27  Nov. 
1662  he  was  arraigned  before  a  court-martial  at 


Washington,  durged  with  disobeying  ordera 
at  the  second  Bull  Run.  On  21  Jan.  1863  he 
was  cashiered,  and,  for  violation  of  the  9th  and 
2Sth  articles  of  wai\  was  "forever  disqualified 
from  holding  any  office  of  trust  or  profit  under 
the  government  of  the  United  States."  This 
sentence  for  years  remained  unaltered.  Its  jus- 
tice was  much  debated.  Numerous  appeals 
were  made  for  a  reopening  of  the  case,  and  Por- 
ter himself  several  times  petitioRed  for  a 
reversal  of  the  judgment.  Grant,  while  Presi- 
dent, declined  to  reopen  the  case;  but  after  his 
second  term,  upon  an  examination  of  all  the 
testimony,  published  in  an  article  entitled  'An 
Undeserved  Stigma>  (December  1882)  his  con- 
clusions to  the  effect  that  Porter  was  by  the 
evidence  vindicated  of  the  charts  against  him. 
Under  President  Hayes  a  military  board  ac- 
quitted Porter  of  all  fault  save  unwise  criticism 
of  his  superior.  On  4  May  1882  President 
Arthur  remitted  the  sentence  so  far  as  disability 
to  hold  office  under  ^vernment  was  coocemed 
but  a  bill  for  Porter  s  relief  failed  to  pass.  A 
subsequent  bill  passed  the  48th  Congress,  but 
was  vetoed  by  Arthur  on  a  tedinicality.  A  third 
bill,  however,  passed,  and  was  signed  by  Prea- 
dent  Cleveland;  and  by  the  act  of  Congress  of 
1  July  1886  Porter  was  made  colonel  of  Infantry 
5  Aug.  1886  to  rank  from  14  May  1661.  On  7 
Aug.  1886  he  was  j^ced  on  the  retired  list 
Subsequent  to  1863,  Porter  was  superintendent 
of  certain  mining  operations  in  Colorado  in 
1864-65;  a  merchant  in  New  York  1865-71 ;  su- 
perintendent of  the  erection  of  the  New  Jersey 
State  asylum  for  the  insane  at  Morrislown ; 
commissioner  of  public  works.  New  York, 
1875-76;  assistant  receiver  of  the  Central  Rail- 
road of  New  Jasey,  1877-82;  police  commis- 
sioner. New  York,  1884-88;  fire  commissioner, 
1888-89;  and  cashier  of  tiie  post-office,  1893-97. 
An  offer,  received  in  1869,  from  the  Khedive,  to 
command  the  Egvptian  forces  with  major-gen- 
eral's rank,  was  declined  by  Porter.  Among  the 
best  statements  of  the  case  for  and  against 
Porter  may  be  respectively  mentioned,  besides 
the  article  by  Grant  above  cited  (Vol,  135, 
North  American  Review),  Lord,  'A  Sum- 
mary of  the  Case>  (1883).  and  Cox,  'The  2d 
Battle  of  Bull  Run  as  Connected  with  the  Fitt- 
John  Porter  Case'  (1882).  See  also  Pope, 
John. 

PORTBR,  Oene  Stratton,  American  au- 
thor, ornithologist  and  illustrator:  b.  Wabash 
County,  Ind.,  1868.  She  received  a  private  edu- 
cation and  in  1886  was  married  to  Charles  Dar- 
win Porter.  For  two  years  she  was  editor  of 
the  camera  department  of  Recreation  and  two 
years  on  the  natural  history  staff  of  OtiHng. 
Subsequoitly  she  was  for  four  years  specialist 
in  natural  histoid  photcwrai^y  on  the  Photo- 
graphic Times  Annuai  Almanac.  Mrs.  Porter 
is  the  author  of  many  entertaining  and  deserv- 
edly popular  works  incltiding  'The  Song  of 
the  Cardinal'  (1902):  'Freckles'  (1»4); 
'What  1  Have  Done  with  Birds'  (1907);  'At 
the  foot  of  the  Rainbow'  (1908)  ;  'A  Girl  of 
the  Limberlost'  (1909);  'Birds  of  the  Bible' 
(1909);  'Music  of  the  Wild'  (1910):  'The 
Harvester'  (1911);  'Moths  of  the  Limberlost' 
(1912);  'Laddie'  (1913);  'Michael  G'Hallo- 
ran'  (1915);  'Morning  Face*  (1«6);  'Friends 
in  Feathers'  (1917). 
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PORTER,  Horace,  American  diplomat :  b. 
Huntington,  Pa.,  15  April  1837.  He  studied  at 
Harvard  and  was  graduated  from  West  Point 
in  1860;  served  for  a  short  time  as  instructor 
there  and  at  the  outbreak  of  the  Gvil  War  was 
assigned  to  duty  in  the  Department  of  the 
East.  He  coiomanded  the  siege  hatteries  at 
Fort  Pulasid  and  was  brevetted  captain  for  his 
gallantry.  After  the  battle  of  Antietam  be  was 
transferred  to  tbe  Arniy  of  the  Ohio  and  later 
to  that  of  the  Cumberland.  He  was  engaged  at 
Chattanooga,  Chickamaug^  the  battle  of  the 
Wilderness  and  New  Market  Heights,  and  as 
aide-de-camp  on  the  stafi  of  General  Grant  wit- 
nessed the  surrender  at  Appomattox.  In  1865 
be  was  brevetted  brigadier-general  for  his  serv- 
ices throughout  the  war.  He  was  assistant  to 
Grant  when  that  general  was  Secretary  of  War 
for  a  few  months  in  1867  and  ttpon  Grant's 
election  to  the  Presidency  Porter  became  his 
private  secretary.  In*I873  he  resigned  from  the 
army.  After  the  dose  of  Grant's  second  term 
as  President,  Porter  entered  upon  a  business 
career  in  which  he  was  eminently  successful, 
became  noted  as  an  author  and  lecturer,  ana 
throu^  his  efforts  the  Grant  Monument  was 
comifleted.  In  1897  he  was  appointed  by  Presi- 
dent UcKinley,  United  States  Ambassador  to 
France,  which  position  he  filled  with  tact  and 
ability  till  1905.  He  succeeded  in  finding  tbe 
burial  place  of  John  Paul  Jones,  the  American 
naval  hero,  and  recovered  the  body,  later  send- 
ing it  to  the  United  States  for  burial  in 
Annapolis.  He  was  awarded  the  thanlce  of 
Congress  and  the  privilege  of  the  floor  of  each 
House  for  hfe,  and  was  a  delegate  to  The 
Hague  Peace  Conference  of  1907.  He  wrote 
'West- - 

PORTER,  Junes,  American  Methodist 
Episcopal  clergyman:  b.  Middleboro,  Mass., 
1806;  d.  1888.  In  1830  he  became  a  member  of 
the  New  England  Conference  and  in  1856  be- 
came an  agent  of  the  Methodist  Book  Concern, 
and  was  reappointed  in  1860  and  1864.  From 
1868  to  1882  Mr.  Porter  was  secretary  of  the 
National  Temperance  Society;  in  1852-55  was 
an  overseer  of  Harvard  University  and  in  1855- 
71  was  trustee  of  Wesleyan  University.  He 
was  tbe  author  of  several  works  on  religions 
topics. 

PORTER,  JamcB  Davia,  American  politi- 
dan:  b.  Paris,  Tenn..  7  Dec.  1828;  d.  Paris, 
Tenn.,  18  May  1912.  He  was  graduated  from 
die  University  of  Nashville  in  1846;  admitted 
to  the  bar  in  1850;  and  sat  in  the  Tennessee 
legislature,  1855^61.  He  served  in  the  Con- 
federate army  during  the  Civil  War,  and  was 
adjutant-general  on  the  staff  of  Major-Gcncral 
Cheatham.  In  1870-74  he  served  as  judge  of 
the  12th  judicial  drcuit  and  in  1874-78  was 

Kvenior  of  Teimessee.  He  was  United  States 
isistant  Secretary  of  State  in  1885-89  and 
Minister  to  Chile  in  1893-97.  He  wrote  'The 
Confederate  Military  History  of  Tennessee.' 

PORTER,  Jane,  EngU:rii  novelist:  b.  Dur- 
ham, England,  1776;  d.  Bristol,  Gloiicestershire, 
24  May  1850.  She  was  a  sister  of  Anna  M.  and  Sir 
Robert  Ker  Porter  (qq.v.)  and  was  brought  up 
■t  Edinburgh  and  in  London.  She  became  im- 
mediately famous  in  1803  by  her  historical 
ramance,    'Thaddcus  of   Wartaw,'   and   ^nie 


Scottish  Chiefs'  (1810)  was  even  more  success- 
ful despite  its  high-flown  sentiment  and  stilted 
characteriiafion.  Other  works  of  hers  were 
<Tbe  Pastor's  Fireside'  (1815>;  <Dukc  Chris- 
tian of  Luneburg>  (IS24);  'Tales  Round  a 
Winter's  Hearth'  with  Anna  M.  Porter  (q.v.) 
(1824)  ;  'The  Field  of  Forty  Footsteps'  (1^8), 
and  'Sir  Edward  Seaward's  Narrative  of  his 
Shipwreck  and  Consequent  Discovery  of  Cer- 
tain Islands  in  the  Caribbean  5ea>  (1831),  a 
praiseworthy  fiction,  edited. 

PORTER,  Jennain  GtlderBleere,  astrono- 
mer r  b.  Buffalo,  N.  Y.,  8  Jan.  1852.  He  was 
rduated  from  Hamilton  College.  Clinton, 
Y.,  in  1873  and  Studied  at  tbe  University  of 
Berlin.  He  was  appointed  to  the  United  States 
Coast  and  Geodetic  Survev  in  1878  and  since 
1884  has  been  director  of  the  Cincinnati  Obser- 
vatory and  professor  of  astronomy  at  the  Uni- 
versity of  Cincinnati.  In  1894  he  received  the 
Astronomical  Journal  Comet  Prize.  His  prin- 
cipal investigations  have  been  on  the  motions 
of  the  stars  and  the  variation  of  latitude.  He 
published  'Our  Celestial  Home'  (1888);  <The 
Stars  in  Song  and  Legend'  (1901) ;  also  many 
catalogues  of  stars  and  nebulx,  and  memmrs  on 
various  astronomical  subjects. 

PORTER,  Noah,  American  educator:  b. 
Fannington,  Conn.,  14  Dec.  1811;  d.  New 
Haven,  Conn.,  4  March  1892.  Graduated  from 
Yale  in  1831,  be  was  a  tutor  and  student  of 


1836-43,  and  Springfield,  Mass.,  1843-46,  In 
1846  he  was  made  professor  of  moral  philoso- 
phy and  metaphysics  at  Yale,  and  from  1871 
imtil  his  resignaticm  in  1886  was  president  of 
that  institution.  His  administration  was  a  dis- 
tinguished one.  During  it  the  curriculum  was 
broadened  by  the  introduction  of  new  elective 
subjects,  although  Porter  never  favored  the  de- 
velopment of  the  elective  system  attempted  at 
Harvard  and  supported  the  classic  for  the  lead- 
ing place  in  a  scheme  of  libera)  training.  The 
material  progress  was  also  of  note,  large  addi- 
tions being  made  to  the  buildings  and  funds. 
Porter  was  also  known  as  the  editor  of  revised 
editions  of  Webster's  'Unabridged  Dictionary.' 
He  ranked  among  the  foremost  American  meta- 
I^jTsicians  of  his  time.  Among  his  writings  are 
'Historical  Discourse  on  Farmington'  (1841)  : 
*Thc  Educational  Systems  of  the  Puritans  and 
Jesuits  Compared'  (1851);  'The  Human  In- 
tellect' (1868;  and  many  subsequent  eds.); 
<Books  and  Reading'  (1^);  'American  Col- 
l«es  and  the  American  Public'  { 1871) ; 
'Science  of  Nature  vs.  the  Science  of  Man' 
(1871),  a  review  of  the  philosophy  of  Spencer; 
<Elements  of  Intellectual  Science'  (1871) ; 
'Evangeline:  the  Place,  the  Story  and  the 
Poem'  (1882);  'Science  and  Sentiment'  (1882) 
•The  Elements  of  Moral  Science'  (1885) ;  a 
*Life  of  Bishop  Berkeley'  (1885)  and  'Kanfs 
Ethics:  A  Critical  Exposition'    (1886). 

PORTER,  Peter  Bncl,  American  soldier:  b. 
Salisbury,  Conn  14  Aug.  1773;  d.  Niagara 
Falls,  N.  Y.,  20  March  1844.  He  was  graduated 
at  Yale  College  in  1791.  studied  at  the  Litchfield 
Law  School,  and  in  1795  began  practice  at  Can- 
andai^a,  K.  Y.  In  1808  he  was  chosen  a  repre- 
sentative in  Congress,  where  as  chairman  of 
the  Committee  on  Foreign  Relations  he  prepared 
and  introduced  tbe  celebrated  report  of  Deceia- 
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ber  1811,  recotmnenditig  mi^  against  Great 
Britain.  As  soon  as  hostilitieG  bad  been  de- 
clared he  resigned  his  seat  in  Congress,  was 
appointed  quartermaster-Ken  era!  of  New  York 
and  took  command  of  a  body  of  Pennsylvania 
and  New  York  volunteers  and  Indians  of  the 
Six  Nations.  Black  Rock,  where  General  Por- 
ter resided,  having  fallen  into  the  hands  of  the 
British  in  June  1813,  and  his  own  house,  from 
which  he  had  barely  time  to  escape,  being  their 
headquarters,  he  rallied  a  force  by  wfait^  th^ 
were  expelled  and  their  commander  mortally 
wounded  In  ^uly  1814  he  joined  Brown's  in- 
vading army  with  a  brigade  of  3,500  volunteers 
and  Indians  and  distinguished  himself  at  Chip- 

Ewa  and  Lundy's  Lane,  and  the  si«e  of  Fort 
ie.  He  dechned  President  Uaoison's  ap- 
pointment as  commander-in-chief  of  the  army 
in  1815,  and  served  again  in  Congress  for  a  few 
months.  Porter  was  one  of  the  earliest  projec- 
tors of  the  Erie  Canal,  and  was  namecL  with 
Morris  and  Clinton,  on  the  first  board  of  com- 
missioners to  explore  a  route  for  iL  In  1816 
he  was  appointed  commissioner  under  the  Treaty 
of  Ghent  for  determining  the  northwestern 
boundary.  In  May  1828  he  was  appointed  Sec- 
retary of  War  by  President  Adams. 

PORTBR,  Pleasant,  Creek  Indian  leader: 
b.  near  Clarksviile,  in  the  Creek  Nation,  36 
Sept.  IMJ;  d.  Viniu.  3  Sept  1907.  His  pater- 
nal grandfather,  a  native  of  Pennsylvania,  was 
a  captain  in  the  United  States  army  at  the  time 
of  the  Creek  War  and  showed  such  consider- 
ation for  the  defeated  Muskogees  that  diey 
formally  adopted  him  as  a  member  of  the 
tribe.  Years  later,  Pleasant  Porter's  father, 
Benjamin  E.  Porter,  settled  in  the  Indian  Ter- 
ritory, where  he  married  the  daughter  of  a 
prominent  »jiief,  Tah-to-pee  Tust-e-nuk-kee, 
and  became  a  planter.  Pleasant  Porter's  early 
life  was  simple  and  uneventful  He  was  edu- 
cated at  the  Presbyterian  mission  school  at  T»l- 
labassee.  At  the  outbreak  of  the  Civil  War  he 
entered  the  Confederate  service  ae  a  private 
soldier  in  one  of  the  Creek  Indian  regiments. 
He  saw  much  active  service  and  was  promoted 
through  the  non-commissioned  grades  to  the 
rank  of  a  first  lieutenant.  The  end  of  the  war 
found  him,  like  most  of  bis  fellow-tribesmen, 
penniless.  He  then  began  the  life  of  a  farmer. 
His  first  official  position  in  dvil  life  was  that 
of  superintendent  of  schools  in  the  Creek  Na- 
tion, m  which  capacity  he  reorganized  the  tribal 
public  school  system,  which  had  ceased  to  exist 
during  the  war.  His  ability  becoming  recog- 
nized, his  services  were  soon  in  demand  as  a 


e  Credt  National  forces 
during  the  intratribal  insurrection  known  as  the 
Spiechee  War,  in  1882,  he  displayed  not  only 
courage  but  also  good  judgment  and  tact  as 
well.  During  his  later  years  he  occupied  the 
position  of  principal  chief  of  the  Creek  Nation. 
In  1905  be  was  chosen  as  president  of  the  Se- 
quoy^  Constitutional  Convention,  which  gath- 
ered at  Muskogee  to  frame  the  organic  law  for 
a  commonwealth  to  be  oompwcd  of  the  tribal 
domains  of  the  five  civilined  tribes. 

PORTER,  SiK  Robert  Ker,  English  artist, 
brother  of  Jane  and  Anna  Maria  Porter 
(<iq.v.)  ;  b.  Durham,  1775;  d.  Saint  Petersbmrg 
Russia,  4  May  1842.  He  studied  at  the  Royal 
Academy  in  London,  and  became  famotu  tor 


his  battle  pieces.  In  1804  he  was  appointed  his- 
torical painter  to  the  czar  of  Russia.  #n  18DB 
he  served  under  Sir  John  Moore  in  Spain,  and 
in  1811  returned  to  Russia,  where  he  married 
the  Princess  Sherbaloff.  He  was  knighted  in 
1817,  and  from  then  until  1820  was  engaged  in 
antiquarian  studies  in  Asia.  In  1826-41  he  was 
British  consul  at  Venezuela,  Of  his  paintings 
the  most  notable  were  'The  Storming  of  Serin- 
gapatam>  (1800,  destroyed  by  fire) ;  'The  Siege 
of  Acre*;  <Agincourt> ;  'Peter  the  Great  Plan- 
ning the  Port  of  Cronsladt  and  Saint  Peters- 
burg* ;  'Christ  at  the  Last  Supper  Blessing  the 
Cap,>  etc.  He  wrote  'Travelling  Sketches  in 
Russia  and  Sweden'  (1808);  "Letters  from 
Portugal  and  Spain'  (1809)  ;  'Narrative  of  the 
Late  Cam^ign  in  Russia'  (1813)  ;  'Travels  in 
Georgia,  Persia,  Armenia  and  Ancient  Baby- 
lonia'   (1821-22),  etc. 

PORTER,  Robert  ,  Percival,  American 
journalist:  b.  Norwich  England,  30  June  1852; 
d.  28  Feb.  1917.  In  his  youth  he  emigrated  to 
the  United  States  and  in  1872  was  engaged  on 
the  staff  of  the  Chicago  Inter-Ocean.  He  spe- 
cialized in  economics  and  statistics;  prepared 
census  reports  of  the  10th  census,  and  w^s  ap- 
pointed member  of  the  Tariff  Commission  in 
1882.  On  behalf  of  the  Tribttne  of  New  York 
and  the  Press  of  Philadelphia  he  studied  in- 
dustrial and  housing  conditions  in  Europe. 
With  Frank  Hatton  he  founded  the  New  York 
Press  in  1887  and  in  1890-94  was  superintendent 
of  tiiB  111*  census.  He  became  a  member 
of  the  staff  of  the  London  Times  in  1904,  and 
subsequently  investigated  social  and  industrial 
conditions  in  Cuba,  Porto  Rico  and  Japan.  His 
published  works  are  'The  West  in  I880> 
n882);  'Breadwinners  Abroad'  (I88S);  'Free 
"Trade  Folly>  (1886) ;  'Commerce  and  Industry 
of  Japan'  (1896);  'Life  of  William  McKinIey> 
(1896);  'Industnal  Cuba'  (1899);  'Lectures 
and  Addresses  on  Municipal  Ownership' 
(1903);  'Dangers  of  Municipal  Ownership' 
(1907);  'The  Full  Recognluon  of  Japan' 
(1911). 

PORTER,  Thomas  Coarad,  American 
botanist:  b.  Alexandria,  Pa.,  1822;  d.  1901.     In 


Seminary.  After  five  years  oi  preaching  he 
became  professor  of  natural  science  in  Mar- 
shall College  (later  Franklin  and  Marshall). 
He  removed  to  Lafayette  College  in  iSte  as 
professor  of  botany.  In  1897  he  resigned  his 
professorial  duties  and  became  curator  of  the 
botanical  collection  of  the  college  and  dean  of 
the  Pardee  school.  His  published  works  are 
'Sketch  of  the  Flora  of  Pennsylvania'  (1872)  ; 
'Sketch  of  the  BoUny  of  the  United  Slates' 
(1873);  'Synoptical  Flora  of  Colorado,'  with 
J.  "M.  Coulter  (1874) ;  'The  Caricee  of  Penn- 
sylvania' (1887) ;  'The  Grasses  of  Pennsyl- 
vania' (1893). 

PORTER,  William  David,  American  naral 
officer:  b.  New  Orleans.  La.,  1809;  d.  1864.  In 
1823  he  entered  the  United  Slates  navy  as  mid- 
shipman;  was  gazetted  lieutenant  in  1833;  re- 
tired in  1855,  but  restored  to  active  service  in 
1859  with  rank  of  commander.  He  was  ac- 
tively engaged  during  the  war  with  Mexico  in 
the  '40'e  and  organized  the  Lighthouse  Service. 
When  the  Civil  War  broke  out  Porter  was  in 
Dt>mm>»d  of  the  ironclad  Essex,  in  the  Miwl*- 
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aiplH,  took  wn  m  tbfi  taUog  of  forts  DonelsOn 
and  Henry  and  effected  the  passage  oi  the  nvw 
from  Cairo  to  New  OrLeau  tbnmsl>  the  fire  of 
several  Coniecferate  baUeries.  On  his  second 
engagemcfrt  with  the  ram  Arkaiuas  ci  the 
Con^derate  navy  on  6  Aug.  1862,  he  sank  her 
and  sometime  afterward  bombarded  the  bat- 
teries  at  Natchea,  Port  Hudson  and  Vicksburg. 
On  16  July  18^  tie  waa  made  commodore. 

PORTER,  WiHiwn  Sydnejr  American 
^ort-story  writer,  well  knoym  under  the  nom- 
de-plume  of  "O.  Henry* :  b.  Greensboro;  N.  C, 
1852;  d.  5  June  1910.  He  received  an  academic 
education  in  Texas,  m  which  State  he  spent 
some  time  on  a  cattle  ranch  before  beginning 
his  journalistic  career  as  reporter  on  the  Hous- 
ton Pott.  Shortly  afterward  he  purchased 
BranWs  leortotlast,  which  he  converted  into  a 
lO-page  fiction  weekly,  and  for  vt4iich  he  fur- 
nished himself  most  of  the  copy.  He  renamed 
it  die  Rolling  Slant,  but  soon  abandoned  the 
ventnre  and  undertook  a  journey  to  Central 
America.  This  trip  was  in  after  years  of  great 
use  to  him  as  a  mine  from  which  to  draw  some 
of  his  best  tales.  He  set  about  raising  bananas 
on  a  large  scale  and  the  venture  proving  un- 
successful he  returned  to  Texas  and  sought 
employment  as  a  druggist's  clerk  Soon  after- 
ward he  removed  to  New  Orleans  and  there 
bij  literary  work  began  in  earnest.  His  stories 
were  sent  all  over  the  country,  but.he  remained 
in  comparative  obscuri^  until  his  removal  to 
New  York  in  1901.  Within  a  few  years  he 
became  one  of  the  moat  popular  short-story 
writers  in  America.  His  'Heart  of  the  West> 
(1907)  and  'Roads  of  Destiny>  deal  with  West- 
em  life  as  he  knew  it,  and  his  'Cabbages  and 
Kings'  deals  with  life  and  incidents  in  Central 
America.  His  fame,  however,  rests  6n  his 
stories  of  New  York  life  in  its  many  phases, 
from  the  palatial  mansion  of  the  millionaire  to 
the  homeless  wayfarer  and  tramp  of  the  slums. 
His  stories  are  marked  by  a  freshness  of  style 
and  by  keen  penetration  and  characteriiation 
albeit  deficient  in  psychological  insight  and 
abounding  in  stang.  The  short  stories  have 
appeared  in  the  following  collections:  <Cab- 
bages  and  Kings'  (1905);  'The  Four  Million* 
/1§06);  'The  Trimmed  Lamp>  (1907);  'The 
:nt!e  Grafter'    (1908);    'The  Voice  of  the 


City'  (1908) ;  'Options'  (1909);  'Whirlings' 
(1910);  'The  Two  Women'  (1910);  'Strictly 
Business'  (1910);  'Sixes  and  Sevens'  (1911); 


^  _._    __     (1912).     A  complete  ediuc 

of  his  works  was  published  at  Garden  Qty 
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PORTERANTHUS,   an    erect. 


bearing  five-petaled  white  or  pinldsh  flowers  i 
May  to'  July.  Two  varieties  are  Jcnown; 
P.  trifolialiu,  found  in  the  area  from  New 
York  and  Lower  Canada  southward  as  far  as 
Georgia  and  westward  as  far  as  Missouri;  and 
P.  jttpulatus,  found  from  western  New  York 
southward  to  Louisiana  and  westward  as  far 
as  Oklahoma.  The  latter  variety  is  smaller 
than  the  foiTner  and  has  &ve-parted  leaves  in- 
stead of  three-parted  leaves  as  in  the  fortner. 
The  plant  is  popularly  known  by  snwal  names: 
False  Ip«ca(^ American  Ipecac,  Bowman's  Root 
and  Indian  Physic. 


PORTBIUVILLB;  CaL,  dty  in  Tiriare 
County,  on  the  Sontheni  Pltcific  Raitraad,  30 
miks  south  of  Visalia.  The  dty  is  siteated  in 
the  dtms-fruit  region,  which  produces  also 
great  quantities  of  olives,  decidnons  fmiti,  ber- 
ries, etc  Cattle-raising  is  also  an  important 
industrjr.  The  warehousing  and  shippmg  of 
these  gives  employment  to  a  great  Uutnber  of 
Porters viUe  dtizens.  In  admtion,  there  are 
marble  and  granite  works,  canneries,  creameries, 
cement  wor^  and  lumber  yards,  a  public  li- 
brary, high  school,  recreation  parks,  etc.  The 
water-supply  system  is  the  property  of  the 
munidp^iQr.    Pop.  2,69& 

PORTLAND,  Conn.,  town  of  Middlesex 
County,  situated  on  the  Connecticut  River  di- 
rectly opposite  Uiddletown,  on  the  New  York, 
New  Haven  and  Hartford  Railroad  It  has 
manufactories  of  engine  parts  and  there  are 
browBStone  quarries.    Pop.  3,425, 


and  Indiana,  Lake  Erie  and  Western  and  Chi- 
cago, Bluffton  and  Cindnnati  railroads,  and  the 
Muncie  and  Portland  Traction  line,  about  45 
miles  southeast  of  Fort  Wayne.  It  is  in  the 
midst  of  a  productive  agricultural  region.  The 
chief  manufacturing  establishments  are  woodr 
working  plants,  automobile  parts,  flour  mills, 
day  and  tile  works,  machine  shops,  cooperage 
and  creameries.  The  manufacturing  investment 
aggregates  $850,000  and  value  of  products 
$1,400,000.  The  educational  institutions  are  five 
public  schools  and  a  free  public  library.  There 
IS  a  public  hospital.  The  dty  owns  and  oper- 
ates an  electnc-li^t  plant  and  waterworks. 
There  is  a  supply  of  natural  gas.  The  &ve 
banks  have  annual  dearings  over  $16,000,000. 
The  dty  is  especially  noted  for  large  mercantile 
trade.  There  are  six  miles  of  brick  streeta. 
Pop.  6,300. 

PORTLAND,  Me.,  the  largest  dty  in  the 
State,  an  important  seaport  ana  county- seat  of 
Cumberland  C^oun^,  is  situated  on  Casco  Ba^, 
106  miles  northeast  of  Boston,  with  which  it  u 
connected  by  the  Bostcm  and  Maine  Railroad 
The  Maine  Central  and  Grand  Trunk  railways 
connect  it  with  the  eastern  part  of  the  State 
and  the  Bridsh  provinces.  It  has  direct  steattv- 
ship  coimections  with  Boston,  New  York  and 
other  Atlantic  Coast  ports,  and  steamship  lines 
to  Eurofw.  The  government  defense  works 
here,  recently  enlarged,  include  Fort  Preble, 
Fort  WiUiams  on  Portland  Head^  Fort  Levett 
on  Cushing's  Island  and  Fort  McKinley  on 
Great  Diamond  Island.  Forts  Scammel  and 
Gorges,  formerly  strongly  equipped,  command 
the  entrance  to  the  harbor. 


beautiful  shade  trees  lining  its  streets  and  ave- 
nues. The  site  is  one  of  great  natural  beauty, 
rising  on  a  peninsula  extending  into  Casco  Bay, 
in  view  of  many  small  islands,  which  have 
become  popular  summer  resorts  for  Portland 
residents.  In  the  vidnity  are  many  other  resorts 
and  watering  places,  popular  with  people  from 
all  parts  of  the  Union  and  an  iacreaiBtg  nun» 
her  of  tourists  fron  iottigb  countries.  The 
drives  around  the  two  bills  at  the  extremities 
of  the  peninsula  are  not  surpassed  in  beaoty 
by  any  In  the  United  States.    The  dty  skipet 
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irom  the  water  front  to  two  hdghU,  forming 
a  natural  ampbitfaeatre,  giving  the  city  a  pic- 
turesquc  appearance  from  the  sea.  The  harbor 
u  protected  by  a  massive  breakwater. 

Park  SyatenL — The  exlensive  public  parte 
system  of  Portland  includes  over  115  acres  and 
embraces  the  Eastern  and  Western  Promenades, 
on  the  latter  of  which  is  a  fine  statue  of  Thomas 
B.  Reed,  Lincoln  Park,  Fort  Sumner  and  Fort 
Allen  parks,  Deering's  Oaks  and  Monument 
square,  in  the  latter  of  which  stands  an  elab- 
orate memorial,  the  work  of  Franklin  Simmons, 
a  son  of  Maine,  to  the  Maine  loldiers  who 
were  killed  in  the  Civil  War.  These  parks  will 
soon  be  connected  by  a  boulevard  extending 
around  Back  Bay,  forming  a  driveway  of  about 
three  miles  and  affording  extensive  views  of  sea 

PabUc  Buildings. — Among  the  prominent 
buildings  are  the  United  States  Courthouse,  the 
City  Hall,  the  Custom  House,  Post  Office, 
Mechanics'  Hall,  United  States  Marine  Hos- 
pital, the  Public  Library,  containing  over  8^000 
volumes,  and  the  library  of  the  Maine  His- 
torical Society  of  14,000  volumes;  the  Portland 
Society  of  Natural  History;  the  Maine  Eye  and 
Ear  Infirmary,  the  New  City  BuiltUng,  the 
Portland  Sodehr  of  Art,  the  Cumberland  Club, 
tfie  Trelawny  building,  the  Fidelity  building, 
Portland  School  for  the  Deaf,  Old  Men's  Home, 
Home  for  Aged  Women,  Saint  Elizabeth's 
Academy,  Female  Orphan  Asylum,  Episcopal 
and  Roman  Catholic  cathedrals  and  several 
noted  colonial  mansions,  including  Che  Long- 
fellow House  and  Deering  Mansion. 

Goremment.— The  city  is  governed  under 
a  charter  granted  in  1863,  subsequently  amended, 
and  later  acts,  by  a  ma^r  elected  annually,  a 
iiicameral  council,  consisting  of  36  members, 
three  coundlmen  and  one  alderman  from  each 
ward,  and  dty  offidals,  most  of  them  elected 
hy  the  people.  The  city  marshal,  commissioner 
of  pubhc  works  and  members  of  the  board  of 
health  are  appointed  by  the  mayor.  The  mem- 
bers of  the  board  of  edncation  are  elected  by 
popular  vole.  The  dtv  has  waterworks,  elec- 
tric lighting  system  and  electric  street  railways. 

Schools'— The  graded  school  system  of 
Portland  is  excellent  and  managed  by  a  school 
board  of  12  members,  including  three  women, 
who  are  elected  as  members  at  large.  The 
mayor  is  chairman  ex-offido  of  the  board. 
"There  are  two  high  schools,  19  grammar,  31 
primary,  niae  kindergarten,  besides  a  manual 
training  school  The  cost  for  maintaining  the 
schools  was  for  1915  $303,822.35.  The  Roman 
Catholics  maintain  four  parochial  schools. 

Fire  Departmnit, —  There  is  an  efficient  fire 
department,  under  the  charge  of  a  chief  and 
four  assistants.  The  department  is  managed  by 
1  conunittee  of  the  dty  government;  the  cost 
for  the  year  1915  was  $157,037.93. 

Chnrchesw— Portland  has  52  churches, 
among  which  are  three  BaptiH,  three  Roman 
Cathcdic,  14  Congregational,  four  Episcopal, 
three  Lutheran,  15  Methodist,  one  Presbytenan, 
two  Second  Advent,  two  Unitarian  and  five 
Universalist  churches.  No  dty  of  its  size  has 
more  benevolent  sodeties. 

Courts  and  Police  Department.— There 
are  United  States  courts,  circuit  and  district ; 
supreme- i udidal  1  superior;  probate  and  munic- 
ipal courts.     The  police  department  is  under 


the  charge  of  a  chief  and  two  deputies.  The 
mayor  is  at  the  head  of  the  debarment  The 
cost  of  maintenance  for  1915,  mduding  pen- 
sions C$5,007.93),  was  $129,760.14. 

HanofactareB.-  Portland  has  271  manufac- 
turing establishments,  of  which  by  last  public 
report  the  output  was  valued  at  $11,99),000. 
The  industries  include  boot  and  shoe  factories, 
rolling-mills,  foundries,  machine  shops,  loco- 
motive works,  engine  and  boiler  works,  pe- 
troleum refineries,  match  factory,  chemical 
works,  carriage  and  sldgb  factories,  manufac- 
tories of  stoneware,  jewelry,  edge  tools,  var- 
nishes, soap,  meat-pacldng  establishmenu, 
cooperwe  shops,  lumber  mills,  etc  The  capital 
investea  in  these  industries,  according  to  last 
census,  was  $9,597,000.  Shipbuilding  is  still  car- 
ried on,  though  of  less  importance,  relatively, 
than  in  former  years.  Fisning  and  the  shell- 
fish  industry   are    extensively   pursued      The 


(per  $100),  $128. 

Trade  and  Commerce. —  In  the  earlier  days 
Portland  had  an  extensive  and  valuable  trade 
with  the  West  Indies,  a  portion  of  which  it  still 
enjoys.  It  has  large  commerdal  interests  and  is 
noted  for  its  exports  of  grain,  fruit  and  live- 
stock. Exports  in  1916  from  Grand  Trunk 
piers  and  elevators :  Grain,  1,092,622  tons ; 
package  frdght,  122,593  tons;  horses,  22,593; 
mules,  6.194;  also  39,083  pieces  of  cooperage 
stock.  Imports  (trans- Atlantic) ,  16,260  tons; 
sulphur,  102,344  tons;  pulp  wood,  20,205  tons; 
china  clay  38,861  tons ;  fire  day,  13,315  tons ; 
lumber,  1,575  tons;  ore,  6fi4^  tons.  The  fish 
receipts  were  approximately  13,960  tons.  Mis- 
cellaneous: Mexican  crude  petroleum  oiL  21,- 
769,104  gallons;  coal,  1,511,168  net  tons;  salt, 
3.184  tons;  througji  this  port  by  water,  75,614 
tons.  The  harbor  is  of  easy  access,  capadous, 
safe,  deep  enough  for  the  largest  vessels  and 
rarely  obstructed  by  ice;  hence  it  b  an  import- 
ant seat  of  winter  traffic  between  Great  Britain 
and  Canada,  There  are  docks  and  other  facili- 
for  the  repair  of  vessels.    The  greater  par 


...  .    h  ships.    The  coasting 

trade  is  extensive.  England.  France,  Portugal, 
Uruguay,  Haiti,  Argentine  Republic,  Norway 
and  Sweden  maintain  consular  service  here. 

Newapapera.- Portland  has  14  newspapers; 
six  political,  two  relieious,  one  agricultural,  one 
Masonic,  four  miscellaneous. 

Bank*.— There  are  five  national  banks,  with 
a  capital  of  $2,000,000;  five  trust  companies, 
with  a  capital  of  $1,000,000;  two  savings  banks 
(resources),  $34,186,217.25. 

Inanrance  Companiea.—Two,  with  assets  of 
$18,537,161.04. 

Hiatory.- In  1623  Christopher  Levett  of 
York,  England,  visited  the  Maine  coast  and 
under  a  patent  embracing  the  present  site  of 
Portland  built  on  one  of  the  islands  in  the 
harbor  a  fort,  in  which  he  placed  10  men  and 
sailed  for  England,  intending  to  return  and 
plant  a  colony.  To  the  site  of  his  proposed 
plantation  he  gave  the  name  York,  from  bis 
native  dty.  The  project  failed,  owmg  to  war 
between  England  and  France,  and  the  place 
remained  uninhabited  by  Europeans  until  163^ 
when  George  Cleeve  and  Ridiard  Tucker  of 
England  made  a  settlement  on  the  eastern  ex- 


na,7sd::yG00glc 


>db,Google 


PORTLAND,  MAINE 


1  Binbplica  of  llw  Poat  LsncfeUow  Z  A  View  of  Pottlud  H«ad 


>db,Google 


tfonity  of  the  peninsttla  wttftin  the  linuts  of 
tfae  present  city  of  Portland  The  Indian  name 
of  ue  place  was  Machegonne  and  was  entitled 

in  the  patent  to  Cleeve  and  Tncker  Stogoni 


the  name  was  changed  to  Fahnouth.  The  li 
dians  made  an  attack  on  the  town  in  1676^  bam- 
ing  bonses,  killing  some  of  the  inhabitants  and 
makinK  many  captives.  It  was  completely  de- 
stroyed by  the  French  and  Indians  in  1690.  The 
Geneiat  Court  aiithoriced  its  resettlement  in 
1714,  and  in  1716  it  was  resettled  by  Col. 
Samuel  Moody,  who  soon  eathered  about  him 
about  50  families.  On  10  March  1719  the  first 
town  meeting  was  held  The  town  suffered 
severely  during  the  Revohitionary  War  from  a 
bombardment  by  a  British  fleet  in  1775.    It  was 

Sin  rebuilt,  and  in  1836  received  its  first  dty 
rter.  On  4  July  1866  a  fire  destroyed  1300 
buildings,  involving  a  loss  of  ¥10,000,000.  Long- 
fellow.  N,  P.  Willis,  William  Pitt  Fessenden 
Neal  Dow  and  Thomas  6.  Reed  were  natives  of 
Portland  Pop.  at  present  time  estimated  at 
65,000. 

Biblioenphy.—  Meal,  'Portland'  (1874) ; 
Willis,  'History  of  Portland*  <]865)  ;  Elwell, 
^Portland  and  Vicinity)  (1S76)  ;  'George  deeve 
and  His  Times*  (1885)  ;  'Portland  in  the  Past' 
(1886);  'Christopher  Levett'  (1893);  Powell, 
'Historic  Towns  of  New  England'  (1898). 
Jaues  PHiNKEy  Baxtbb. 

PORTLAND,  Ore.,  chief  dty  of  the  Slate 
and  county^seat  of  Multnomah  County,  situated 
just  above  the  confluence  of  the  Willamette  and 
Columbia  rivers,  a  position  made  doubly  im- 
portant through  the  continuous  improvement  of 
these  great  commercial  waterways  by  the  United 
States  government  and  the  port  of  Portland. 
The  dty  is  771, miles  north  of  San  Frandsco, 
115  miles  from  the  ocean  and  covers  an  area  of 
66.36  square  miles.  The  population  of  the  dty 
is  steadily  increasing  at  a  rate  approximating  10 
per  cent  annually.  It  is  called  •The  Rose  City* 
in  appredation  of  the  fact  that  its  people  pay 
special  attention  to  the  beautification  of  thdr 
homes  and  espedally  to  the  planting  of  rose 
gardens  and  hedges.  Portlana  is  unique  in  its 
efforts  to  develop  the  country  throughout  the 
State  and  this  policy  has  reacted  very  advan- 
tageously indeed  on  the  trade  of  the  city.  Geo- 
graphical contours  give  a  water-level  route 
from  far  in  the  interior.  Railway  lines  oper- 
ating on  this  grade  pour  their  traffic  into  the 
'y  most  economically  as  a  consequence    The 

:ndid  fresh-water  harbor  is  the  best  one  on 

■  Padfic  Coast  and  there  is  better  than  a 
SO-foot  channel  to  the  sea  at  low  tide  with  35 
feet  assured  in  the  near  future. 

Colooibia  River  Entrance,— The  entrance 
to  the  Columbia  River  is  deeper  than  any  other 
Padiic  Coast  port,  the  most  recent  government 
figures  showing  a  depth  of  water  in  excess  of 
42  feet  for  a  width  of  over  half-a-mile  and  a 
depth  of  35  feet  for  an  additional  half-mile  of 
width.  The  United  States  government  has 
spent  $16,000,000  to  remove  what  was  once  con- 
sidered a  hazardous  bar  at  (he  mouth  of  the 
Columbia.  This  obstruction  has  been  entirely 
removed  by  the  construction  of  two  long  jetties, 
one  on  duer  side  of  the  river  entrance.  The 
waters  of  the  Columbia  constantly  are  scouring 
the  channel  and  the  Atp^  of  water  is  increas- 
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ing  year  by  year.  Portland  is  the  chief  lumber 
manufacturing^  dty  in  the  world.  The  by-prod- 
uct of  lumber  is  tfae  manufacturing  of  furmture, 
the  dty  having  some  of  the  largest  furniture 
manufacturing  plants  in  ^e  United  States. 
Portland  is  ^o  the  chief  wheat  exporting  port 
of  the  Padfic  Coast  and  in  normal  times  the 
second  largest  wheat  shipping  port  in  the 
United  States  handling  the  bulk  of  the  great 
crop  producea  in  the  Inland  Empire  (eastern 
Oreeon,  eastern  Washington  and  Idaho),  and 
in  1915  the  wheat  recdpts  of  the  city  mounted 
to  18.718.755  bushels.  Portland  has  772.39  miles 
of  improved  streets ;  of  this,  384  miles  are  hard 
surfaced,  116.30  miles  macadam  and  gravel,  and 
269.66  miles  graded.  Completed  sewers  show  a 
total  of  574  miles.    The  assessed  valuation  of 


hundred  dollars  and  the  net  bonded  indebted- 
ness of  the  dty  is  $11,859,011.38. 

Streets  and  Parka.— Portland  is  contiriu- 
ously  improving  its  streets  and  in  this  respect 
Stands  among  the  most  modem  dties  of  the 
countiy.  Blocks  are  200  X  200  feet,  with  no  al- 
leys, giving  the  dty  a  fine  appearance.  The  city 
is  a  huge  park,  in  that  great  Douglas  fir  trees, 
oaks  and  cedars  and  other  large  growths  grow 
on  the  hills  and  close  down  to  Uie  border  of 
the  dty  limits.  The  streets  are  lined  with  shad« 
trees  and  practically  every  home  has  its  lawn 
and  rose  hedges.  Boulevards  run  along  each 
side  of  the  river,  both  above  and  below  the  busi- 
ness district  Coundl  Crest  drive  is  one  of  the 
city's  show  places,  because  of  the  vast  pano- 
rama of  mountain,  hill,  valley  and  d^  that  un- 
folds to  the  view  of  the  spectator.  Tervrilliger 
boulevard,  following  the  contour  of  the  hills  on 
the  west  side  of  the  river,  is  a  connecting  link 
of  an  extensive  chain  of  scenic  roads  that  lead 
from  the  city  into  beautiful  verdure-garbed  val- 
leys dotted  with  orchards  and  farm  tiomes. 

Colnmhla  River  Highwa;. —  The  Columbia 
River  h^hway.  along  the  east  bank  of  the  Co- 
lumbia River,  is  said  to  be  the  most  beautiful 
highway  in  the  world.  It  traverses  the  gorge 
of  the  Columbia  River  for  50  miles  east  of 
Portland.  This  portion  of  the  hisliway  is  hard 
surfaced.  By  the  fall  of  1920  the  Columbia 
River  highway  will  be  completely  hard  sur- 
faced from  Pendleton  in  eastern  Oregon  to  As- 
toria, at  the  mouth  of  the  Columbia  River,  a 
distance  of  370  miles.  The  Padfic  highway, 
from  Portland  south  to  the  California  line,  is 
also  a  wonderful  roadway.  Hard  surfacing  will 
also  be  completed  by  the  fall  of  1920,  the  dis- 
tance being  about  360  miles.  Oregon  is  spend- 
ing $33,000,000  on  her  highways  in  the  next 
three  years.  Portland's  park  area  compares  fa- 
vorably with  other  cities  of  its  size.  Washing- 
ton Park  is  situated  on  the  edge  of  the  western 
hills,  a  most  siglitly  location,  where  some  of  the 
most  magnificent  views  of  the  dty  and  moun- 
tain peaks  are  lo  be  obtained  from  an  eminence 
in  this  park.  Another  one  of  the  interesting 
parks  of  the  dty  is  Peninsula  Park,  where  are 
to  be  fonnd  beautiful  sunken  gardens,  said  to 
be  the  largest  rose  park  in  the  United  States 
and  accessible  by  street  car  from  the  centre  of 
the  dty.  Macleay  Park  is  situated  in  the  Wil- 
lamette Hdgfals  district  and  was  donated  by  an 
early  ntoneer  with  the  request  that  its  natural 
niggedness  be  maintained  in  its  present  stat& 


-yGooglc 


'PORTLAKD 


Therfl  BK  21  paries  and  plaxgrounds  in  awl 
about  the  city,  maay  of  which  are  hic^ty  im- 

S roved.  In  addition  to  public  parks,  Portland 
as  four  splendid  golf  courses,  one  of  which  is 
controlled  by  the  municipality,  also  a  number  of 
&ne  privately  controlled  amusement  parks. 

Libraries. —  Portland  is  the  seat  of  the 
ma^ficent  new  Multnomah  County  Librair. 
This,  with  five  tastefully  designed  and  substan- 
tial branch  buildings  and  12  sub-branches  and 
22  deposit  stations,  gives  easy  access  to  its  priv- 
ilefies  irtita  every  portion  of  the  dty;  its  arm- 
lating  rural  libraries  throughout  the  entire 
coun^  and  affiliations  with  suburban  communi- 
ties nnUte  this  institution  unique  amon^  Amer- 
ican libraries.  A  feature  of  the  new  building  is 
a  series  of  commodious  halls,  available  without 
charge  for  meetings  of  a  civic  or  development 
nature.  More  than  50  organixations  regularly 
avail  themselves  of  this  opportunity.  The  cir- 
culation is  about  1,3SS,9m  volumes  annuallr. 
Portland,  according  to  the  latest  availaUe  gov- 
ernment statistics,  is  the  most  highly  cultured 
city  in  the  United  States ;  the  percentage  of  il- 
hteracy  is  but  \2  per  cent. 

School*  and  Education^- Portland  has  an 
excellent  public  school  s^tem.  There  are  71 
school  bmldings  in  the  city  under  the  control 
of  the  school  board.  There  are  1,202  teachers 
and  supervisors  emploj'cd,  and  44,996  pupils  en- 
rolled, su;regated  as  follows :  Elementary 
schools,  35^636  papils ;  hig^  schools,  4,672  pu- 
pils; trade  schools,  1,623  pupils;  nigfal  school^ 
3,065  pupils.  There  are  four  special  schools  ana 
many  private  schools  of  high  class  and  effi- 
cient^, as  well  as  numerous  trade  and  technical 
institutions.  The  University  of  Oregon  main- 
tains its  medical  department  in  this  dty.  The 
largest  dental  college  on  the  Pacific  Coast, 
teaching  dentistry  and  phaimac^,  is  located  in 
Portland,  besides  private  medical  institutions 
and  law  schools.  A  public  art  institution  fosters 
the  fine  arts.  The  Reed  C<41^c  is  an  institu- 
tion offering  courses  of  the  highest  order  in 
the  arts  and  sciences.  It  has  a  large  endow- 
ment fund  and  is  fast  forging  to  the  front  as  a 
school  of  national  prestige.  Music  conserva- 
tories and  voice  culture  suiools  rank  among  the 
highest  in  the  country. 

Newapapen. —  Five  daily  newspapers  are 
published  in  Portland,  the  OregonioM,  Ortgon 
JouriK^,  Evtning  Telegram.  Portland  News  and 
the  NachlrickUn  (German),  with  an  addittonal 
W  semi-weekly,  weddy  and  monthly  publtca- 

Climate. —  Portland  has  an  equable  climate. 
The  summers  are  cool  and  comfortable,  the 
winters  mild  and  rainy.  For  a  period  covering 
the  last  30  years  the  United  States  Weather  Bu- 
reau gives  the  average  annual  rainfall  as  45 
inches;  the  average  yearly  temperature  was 
52.4°.  There  are  no  destructive  storms, 
wind  or  electric  disturbances. 

Churches. —  Portland  has  213  churches, 
with  church  buildings  valued  at  approximately 
$3,150,000.  The  Y.M.C.A.  and  Y.W.CA  have 
large  memberships  and  splendid  buildings  of 
their  own.  The  B'rai  B'rith  have  also  a  build- 
ing of  their  own. 

State  Exhibit—  The  State  of  Orgeon  main- 
tains an  exhibit  of  Oregon  products,  agricul- 
tural, mineral  and  manufactured,  on  the  ground 
floor  of  the  Oregon  building,  in  which  building 


also  b  located  the  Chandwr  of  Commerce  whfa 
an  in  iortndtion  bureau  for  home-sedcers.  The 
Portland  Chamber  of  Commerce  nrnimains  sev- 
eral bureaus  where  the  home-seelcer,  investor  or 
tourist  may  sconre  information  pertaining  to 
any  partiadar  subject  in  which  he  may  be  inter- 
ested The  Oregon  dereloptnent  bureau  of  the 
Chamber  of  Commerce  is  of  special  interest  to 
the  husie-seelter.  Infonnation  as  to  lands  and 
agriculture  and  adrice  is  furnished  free  of 
charge; 

Clnba  and  ConUBOfdal  OrmizatltMn.— 
Club  life  is  wdl  developed  here.  In  addition  to 
various  Bodal  organiaatioRS  there  are  stttMig 
commercial  bodses.  The  Portland  Chamber  of 
Commerce  is  one  of  the  largest  in  the  world. 
The  East  Side  Bunness  Men's  Club,  Press 
Qnb,  the  Portland  Ad  Club,  Civic  League, 
Progressive  Business  Men,  Realty  Board,  Rose 
FesHval  Association,  Rose  Socie^,  Royal  Ro- 
sarians,  the  Kiwanis  and  Rotary  Club  deal  with 
public  questions  and  do  valuable  publicity 
work.  All  have  large  memberships,  made  up  of 
the  most  substantial  business  interests  in  the 
dty.  There  are  many  sodal,  educational,  liter- 
ary and  musical  dubs.  The  dty  is  widely 
known  for  its  symphony  orchestra.  Notable 
amonR  the  clubs  owning  thdr  own  homes  are 
the  Arlington  Qub,  University  Club,  Elks 
Qub,  Multnomah  Club,  Oregon  Yacht  Club, 
the  Hunt  Club,  Irvington  Tennis  Club,  Rose 
City  Park  Club,  the  Lanrelhurst  Club,  Portland 
Heights  Club,  Concordia  Gub,  Waverly  Golf 
Gub,  Tualatin  Country  Club,  Portland  Rowing 
Gub.  The  holdings  of  these  clubs  would  ag- 
gregate more  than  $3,000,000. 

Lumber.— There  is  tributary  to  Portland 
564,000,000,000  feet  of  merchantable  timber, 
consisting  of  yellow  and  red  Douglas  fir,  yel- 
low, white  and  sugar  pine,  spruce,  cedar,  hem- 
lock, larch  and  other  commercial  woods.  Dur- 
ing the  great  European  War,  Portland,  which 
is  the  largest  lumber  manufacturing  dty  in  the 
world,  was  ^veriunental  headquarters  for 
Spruce  production  for  aeroplanes. 

Hanufactures,  Commerce,  etc— The  dt]^  is 
rapidly  forging  to  the  front  as  a  manufacturing 
centre  and  is  one  of  the  chief  manufacturing 
dties  in  the  Padfic  Northwest  and  is  the  centre 
of  the  jobbing  trade.  There  are  950  manufac- 
turing establishments  hert  representing  an  in- 
vestment of  575,000,000.  There  are  40,000  fac- 
tory employees,  officials  and  office  men,  whose 
wages  amount  to  $65,000,000  per  annum.  The 
value  of  the  product  in  1918,  not  considering 
shipbuilding,  was  $200,000,iXX).  The  prind^al 
lines  of  manufacturing  are  lumber  and  its 
by-products,  flour,  furniture,  woolens,  harness 
ana  saddlery,  machinery,  fruit-canning  and 
meat-packinK  and  railroad  cars  and  equipment. 
Portland's  shipbuilding  contracts  for  the  period 
of  the  war  approximated  $230^1.000.  Ore- 
gon and  the  Portland  district  were  the  largest 
producers  of  commerdal  ships,  steel  and  wood, 
in  the  United  States  during  the  war.  Port- 
land has  been  the  business  centre  of  the  Ore- 
gon country  since  the  earliest  days,  wdien  the 
State  name  included  the  whole  Padfic  North- 
west. This  city  has  been  the  banking  centre 
for  this  comer  of  the  United  States  and  her 
banks  are  the  largest  and  most  substantial  in 
the  territory.  They  have  a  wide  reputation  for 
strength  ami  conservative  methods.    Portland 
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hat  23  bsnlcs,  eight  of  which  are  national  insti- 
tutions. In  1918  the  bank  clearings  amounted 
to  $1,323,082,798.21  and  the  deposits  (or  the 
year  ending  31  Dec  1918  aggregated  $140.- 
299.96ai9.  Postal  receipts  for  1918  were 
(1,630,000;  postal  savings  for  1918  were 
fl,SOO,000. 

Livestock  Markets. — The  rapid  and  sub- 
stantial growth  of  the  Portland  Union  stock- 
yards since  their  opening  in  1909  has  conclus- 
ively demiHistnited  that  Portland  is  the  one 
great  lirestoek  centre  on  the  Pacific  Coast.  In 
fact,  it  is  the  only  competitiye  market  west  of 
Denver,  and  is  growing  in  importance  each  year. 
Portland's  Urestock  industry  in  1918,  including 
packing-house  products,  involved  $75,000,000. 

Railrotda. —  Portland's  growth  as  a  rail- 
road centre  within  the  past  few  years  has  been 
almost  phenomenal.  The  fall  of  1906,  when 
the  Spokane,  Portland  and  Seattle  (the  North 
Bank  Road,  affiliated  with  the  Hill  system) 
was  built  down  the  north  bank  of  the  mc- 
tnresque  Gilumbia  River  at  a  cost  of  $53,000- 
000,  marked  the  opening  of  a  new  era  in 
railroad  development  for  Portland,  since  which 
time  millions  of  dollars  have  been  expended 
annually  within  the  State  in  r^lwa^  improve- 
ment and  extension.  The  completion  of  this 
Kne  opened  up  a  vast  new  territoiy  to  Port- 
land, Then  came  the  extension  of  the  Oregon- 
Washington  Railroad  and  Navigation  Com- 
pany (Harrison  system}  and  the  building  of 
the  Oregon  Trunk  (Hill  system).  The  city  is 
also  reached  from  the  south  by  the  Southern 
Pacific.  Building  of  feeder  lines,  double- 
tracking  and  electrifying  of  present  -systems, 
is  goii^  on  continuously  in  the  territory  con- 
tiguous to  Portland  and  numerous  electric  in- 
tenirban  lines  stretch  out  in  all  directions  from 
the  city  throughout  the  Willamette  Valley. 
Most  notable  among  these  latter  are  the  Ore- 
gon Electric  (Hill  system)  with  a  total  mileage 
of  154  miles;  the  United  Itail ways  operate  m 
connection  with  the  Oregon  Electric,  which 
operates  from  Portland  to  Linnton  and  Wiikes- 
boro,  in  Washington  County,  a  distance  of  28 
miles,  and  the  Portland,  Eugene  and  Eastern 
brandi  of  the  Southern  Pacific,  which  has  a 
network  of  electric  lines  throughout  the  Wil- 
lamette Valley.  Two  main  depots  give  excel- 
lent passenger  accommodaticms  and  frei^t 
terminals  and  warehouse  facilities  here  are 
constantly  being[  enlarged  to  meet  requirements 
of  ever-mcreasing  ttafigc  The  great  trans- 
continental railway  systems  operating  into  Port- 
land at  present  include  the  Northern  Pacific, 
Great  Northern,  Burlington,  Union  Pacific, 
Southern  Pacific  and  Canadian   Pacific, 

Water  Transportation. —  Portland's  com- 
merce reaches  every  prominent  port.  Steam- 
ship lines  ply  to  the  Orient,  to  Pacific  Coast 
ports  and  to  the  Atlantic  Coast  via  the  Panama 
Canal.  The  Panama  Canal  affords  much  closer 
connection  with  Atlantic  ports  and  is  having  im- 
portant bearing  on  Portland's  progress.  Tramp 
steamers  and  sailing  vessels  carry  lumber  and 
wheat  from  Portland  to  world  markets  and  the 


and  vessels  dock  close  to  wholesale  and  ware- 


Citjr    and    Intemrbaa    Transportation.— 
Excellent  street  car  service  U  afioided  by  the 


Portland  Railway,  Light  and  Power  Companjr. 
The  street  car  mileage  of  this  company  totals 
215.49  miles  within  the  single-fare  zone.  Only 
cars  of  the  most  modem  type  are  used,  em- 
bodying the  latest  improvements  for  safety  and 
comfort  of  the  passengers.  Frequent  mter- 
urban  dectric  trams  x»nnect  Portland  and  die 
sUTTonnding  (fistiict  for  a  radius  of  from  25 
to  125  miles. 

Water,  Electricity  and  Gas.— Portland's 
pioneers  were  far-sifted  and  made  reserva- 
tions of  Bull  Run  River,  a  splendid  mountain 
streatn,  for  the  perpetual  domestic  water  supply 
of  the  dty.  A  municipal  grayity  s^tem  has 
been  built  that  brings  the  water  from  its  source, 
the  Bull  Run  River,  which  is  fed  by  melting 
mountain  snows,  through  conduits  for  a  dis- 
tance of  24  mites.  There  Is  ample  supply  for 
all  purposes  and  the  water  is  remarkably  soft 
and  pure.  Over  67,000,000  gallons  of  water 
arc  carried  through  two  huge  ^ipe  lines  to  the 
citv  every  24  hours.  The  city  in  1918  possessed 
738  miles  of  water  mains.  The  chief  supply 
and  distribution  of  electricity  for  lij^t  and 
power  purposes  is  made  by  the  Portland  Rail- 
way, IJ^t  and  Power  Company,  which  operates 
five  water-power  plants  and  four  steam  plants 
trith  a  total  capacity  of  109,340  horse  power. 
The  power  furnished  by  this  company  ia  all 

Eenerated  within  40  miles  of  Portland,  the 
ydraulic  plants  being  located  on  the  Willa- 
mette River,  Gackamas  River  and  Bull  Run 
River,  This  arrangement,  in  connection  with 
the  five  steam  plants,  ensured  reliable  service 
to  all  parts  of  the  company's  system.  Some 
parts  of  the  citi^  are  also  supplied  by  the  North- 
western Electric  Company,  with  a  hydraidic 
generating  plant  at  White  Salmon,  Wash.,  and 
two  steam  plants  in  (he  dty  with  a  present 
capacity  of  34,500  hocse  power.  These  two  sys- 
tems combined  have  a  generating  capacity  in 
excess  of  the  present  demand  of  approximately 
65,000  horse  power,  ensuring  an  ample  power 
supply  for  Portland  to  meet  future  demands. 
There  are  50,000  consumers  of  electricity  widiin 
the  territory  served  by  these  light  and  power 
companies.    Gas  for  lighting,  heating  and  power 


pany. 

HiBtory.— When  William  Overton  in  No- 
rember  1843  landed  his  Indian  canoe  on  the 
river's  weMem  bank  and  examined  the  town- 
site  of  Portland,  now  spreading  for  miles  aloi^ 
both  shores,  his  imagination  probably  did  not 
tuggest  to  him  its  present  tnaamitude.  A  solid 
mass  of  forest  antl  underbrush,  started  on  the 
one  side  by  the  Willamette  River  and  on  the 
other  bv  maasive  lulls,  was  all  that  met  his  view. 
Vfith  William  Overton  was  A.  L.  Lovejoy, 
having  come  from  the  Hudson  Bay  CompanVs 
resort  at  Vancouver,  Wash.,  and  decided  this 
was  the  best  location  for  a  town  site.  Mr. 
Overton  disposed  of  his  property  to  F.  W. 
Pet^gitrve  and  the  latter  and  Mr.  Lovejoy 
had  the  site  surveyed  and  the  boundaries  estab- 
lished during  the  summer  of  1844.  They  rec- 
ognized the  advantages  of  the  location  and 
reasoned  that  some  day  it  roust  not  only  become 
a  mctropoKs  of  a  vast  region  but  also  one 
of  the  chief  seaports  of  the  Pacific  Coast.  The 
first  house,  made  of  logs,  was  built  in  the  win- 
ter of  1844    F.  W.  PetQ'gTove  was  a  oatm 
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of  Uaine  and  A.  L.  Lovejoy  of  Massachusetts. 
The  former  wanted  to  name  the  new  town 
Portland  and  the  Utter  favored  Boston.  It 
was  decided  by  the  toss  of  a  coin  —  'Heads 
it  is  Portland'  'Tails  it  is  Boston*— Petty- 
grove  winning  twice  out  of  diree.  Portland 
was  incorporated  in  1851.  The  first  dty  elec* 
tion  held  7  April  1S51  showed  a  total  vote 
cast  of  140.  In  1860  the  population  was  2^74. 
The  population  has  more  than  doubled  each 
decade.  If  these  founders  of  Portland  could 
now  return  for  one  brief  moment,  the  scene 
which  would  meet  their  eyes  would  without 
doubt  surpass  their  most  sanguine  anticipations. 
They  might  easily  recognize  Uie  beautiful  Enow- 
capped  mountains  and  nature's  many  artistic 
environments  of  thdr  pioneer  home,  but  tlus 
is  all  that  would  appear  familiar  to  them.  They 
would  find  a  cosmopolitan  dty,  targe  blodcs 
of  commercial  buildings,  massive  and  at  the 
same  time  models  of  architectural  beauty, 
while  the  residences,  churches  and  school- 
bouses  are  not  surpassed  by  those  of  equally 
lari:e  cities  of  the  East  Pop.  330;00a  Consult 
Gaston,  Josroh,  'Portland,  Ore.:  Its  History 
and  Builders'  (3  vols.,  Chicago  1911). 

Sydmev  B.  Vincbnt, 
PorlloHd  Chamber  of  Commerce. 

PORTLAND,  tale  of,  a  peninsula  of  the 
coast  of  Dorset^! re,  England,  about  four 
miles  long  and  of  an  extreme  width  of  one  and 
three- fourths  miles.  Only  on  die  south  is  it 
accessible  from  the  sea,  its  shores  being  wild 
and  predpitous.  Once  an  island  the  waves 
have  built  up  a  narrow  ridge  of  shingle,  Chestl 
Bank,  which  connects  it  with  the  main  land. 
Great  quantities  of  building  stone  have  been 
taleen  from  its  beds  of  Oolitic  limestone,  in- 
duding  material  for  Saint  Paul's,  London. 
Portland  Castle  was  built  by  Henry  VIII  in 
lS2a    Pop.  17,011. 

PORTLAND  CANAL,  a  narrow  body  of 
water  separating  Alaska  from  British  Columtna, 
and  extenduif;  for  over  80  miles  in  a  north- 
eastern direcuon.  Its  shores  are  predpitous 
diSs  of  from  3,000  to  6,000  feet  in  elevation. 

PORTLAND  CEMENT.  Portland  cement 
is  the  product  obtained  by  finely  pulveriiing 
clinker  produced  by  calcining  to  incipient  fusion 
an  intimate  and  properly  proportioned  mixture 
of  at^llaceous  and  calcareous  materials  with 
no  additions  subsequent  to  caldnation  excepting 
water  and  caldned  or  uncaldned  gypsum. 

The  old  Roman  cements  were  natural 
cements  or  were  a  mixture  of  slaked  lime  and 
volcanic  dust  which  was  found  in  large  quanti- 
ties in  Italy.  Indications  are  that  concrete  was 
prepared  much  as  it  is  to-day  and  even  this  com- 
bination which  is  crude  in  comparison  with  the 
modem  Portland  cement  concrete  produced'an 
artificial  stone  which  has  stood  the  test  of  time. 
There  is  a  gap  of  about  five  centuries  between 
ihe  Roman  times  until  the  next  record  of  the 
use  of  cement.  In  1756  John  Smeaton,  an 
engineer  who  construoted  the  Eddy  stone  light- 
house in  the  English  Channel,  while  searching 
for  a  suitable  mortar  discovered  that  an  im- 
pure limestone  containing  a  certain  amount  of 
dayey  matter  possessed  dedded  hydraulic  prop- 
erties when  caldned  or  roasted. 

These  early  natural  cements  were  veiy  dif- 
ferent from  modem  cements,  however.    It  was 


necessary  to  use  rocks  with  the  prM>er  propor- 
tion of  material  in  dieir  makeup  and  any  vaiia* 
tion  in  the  composition  could  not  be  regulated 
since  the  nature  of  the  material  was  not  under- 

Portland  cement  originated  with  Joseph 
Aspdin,  a  bricklayer  of  Leeds,  England,  who  in 
ISZi  took  out  a  patent  for  a  cement  to  iriuch  he 
gave  the  name  of  •Portland*  on  account  of  its 
resemblance  when  hardened  to  the  famous  stone 
used  extensively  for  fine  building  and  found  on 
the  Isle  of  Portland  on  the  northern  coast  of 
England.  It  is  interesting  to  note  that  abont  a 
quarter  of  a  century  later  came  one  of  the 
earliest  recorded  uses  of  the  modem  rein- 
forced  concrete  construction  in  the  building  of 
a  reinforced  concrete  rowboat  by  M.  Lambot, 
near  Carces,  France,  which  is  the  forerunner  of 
the  modem  concrete  ship. 

In  his  patent,  Aspdin  signified  that  definite 
amounts  of  clay  and  limestone  be  used  and 
described  a  process  of  putting  these  two  ma- 
terials together,  then  i^dning  them  in  the 
manufacture  of  his  ^Portland"  cement.  This 
is  the  distinction  between  natural  and  Portland 
cements  As  one  writer  has  said,  *A  natural 
cement  is  a  gift  of  Nature  depending  as  it  does 
upon  Nature  for  the  proper  materials  cor- 
rectly proportioned  for  the  manufacture  of 
cement.  A  portland  cement  is  a  manufactured 
product,  its  composition  being  governed  at  all 
times  by  the  proper  selection  of  raw  materials 
of  whidi  it  is  made,  and  any  variation  in  the 
composition  of  these  raw  materials  is  easily  de- 
tected and  it  is,  therefore,  a  highly  dependable 
product." 

The  history  of  the  commercialiring  of  port- 
land  cement  is  a  history  of  inventions  ana  im- 
provements in  its  manufacture.  In  this,  Ameri- 
can engineers  and  inventors  have  had  remark- 
able success,  for  althou^  this  country  was  one 
of  the  last  to  be^^n  the  production  of  Portland 
cement  the  output  to-day  has  far  outstripped 
that  of  Europe. 

Aspdin's  Portland  cement  was  found  greatly 
superior  to  the  Roman  cement,  PuKoulana 
cement  and  hydraulic  lime  previously  used  and 
its  manufacture  extended  rapidly,  e  sped  ally 
in  England  and  Germany,  In  this  country  it 
was  first  successfully  made  at  Coplay,  Pa,,  in 
1878  but  until  1890  practically  all  the  portland 
cement  used  in  this  countrv  was  imported  from 
Europe,  After  that  date  tne  industry  increased 
with  great  rapidity  until  the  United  States  ranks 
as  the  chief  cement  produdng  country  of  the 
world.  From  a  production  of  42,000  barrels  of 
Portland  cement  in  1880,  the  annual  output  in 
the  United  States  rose  to  neariy  93,000,000  bar- 
rels in  1917. 

Uodem  Portland  cement  is  manufactured 
from  a  mixture  of  two  materials,  limestone 
rock  or  similar  material  like  chalk  or  marl 
wlurfi  is  nearly  pure  lime  and  another  material 
supplying  the  other  ingredients  needed  which  is 
usually  snale  or  clay  although  blast  furnace  slag 
is  also  used  in  conjunction  vnA  limestone.  The 
one  supphes  the  calcareous  materials  and  the 
other  the  argillaceous  or  clayey  materials.  It  is 
essential  that  the  mixed  raw  materials  contun 
certain  exact  percentages  of  these  ingredients; 
this  proportion  differs  slightly  with  different 
materials  but  ranges  generally^  75-80  per  cent 
of  carbonate  of  lime  to  25-^  per  cent  of 
aiihydroui  day. 


nj,7sd::yG00glc 


rORlXAHD  CSMBHT 


Materul  for  Portland  ccfflcnt  tmut  be  com* 
parativel^  free  from  mafpie^a  since  the  spedfi- 
caticns  limit  the  magnesia  ccnteni  to  5  per  cent 
The  clay  or  shale  must  be  siliceous,  preferably 
containing  two  and  one-half  to  three  times  as 
much  sihca  as  alumina  pltts  iron  oxide.  In 
preparing  the  mixture  the  proportioDs  must  be 
correct  and  untform.  It  is  fonnd  that  the  best 
resuhs  are  obtained  with  mixtures  in  which  the 
percentage  of  Ume  is  ~^  2.8  silica  +  1.1  alumina. 

In  the  fflanufacture  of  Portland  cement,  the 
first  essential  is  to  mix  the  raw  materials  in  the 
correct  proportions  and  grind  the  mixtnrc  to 
a  high  d^^ee  of  fineness.  Failure  to  prodnoe 
cement  of  good  quality  results  more  often  from 
neglect  of  the  latter  precaution  than  from  all 
other  causes  combined.  In  England,  die  mix- 
ture of  chalk  and  clay  was  seneraUy  made  by 
the  wet  process,  in  which  the  materials  were 
stirred  with  water  in  wash-mills  and  the  'slurry* 
allowed  to  settle  in  targe  reservoirs  undl  firm 
enough  to  be  cut  into  blocks  and  dried  by  the 
waste  heat  of  the  bumiuflr  kilns.  The  dry 
process  is  generally  used  in  the  case  of  lime- 
stone and  cemmt  rock,  both  in  Europe  and 
America,  althou^  a  number  of  plants  using 
limestone  and  clay  are  operatinK  on  a  semi-wet 
process.  In  the  dry  process,  the  materials  are 
crushed,  dried  and  finally  ground  together  in 
tube  mills  which  consist  of  revolving  CTlinders 
partly  filled  with  rounded  pebbles,  lurl  and 
clay  are  usually  treated  b^  a  wet  process,  in 
which  the  materials  are  mixed  as  taken  from 
the  beds  and  ground  in  tube  mills  with  sufficient 
water  to  make  a  thick  slurry. 

The  burning^  of  Portland  cement  was  for- 
merW  done  in  simple,  intermiitcnt  vertical  kilns 
similar  to  lime  Idlns  or  in  ring  kilns  consisting 
of  a  number  of  chambers  connected  to  a  centt^ 
stack     into    whidi    the    fuel    was    introduced 


dry  slurry  and  the  fuel  were  fed  in  at  the  top 
and  the  clinker  periodically  withdrawn  at  the 
bottom.  These  three  classes  of  kilns  reqtured 
the  materials  to  be  molded  into  bricks  and  dried, 
an  operation  involving  much  labor. 

lu  1885  Ransome  patented  in  England  a 
process  of  burning  cement  material  in  the  form 
of  powder  in  revolving  kilns  heated  by  a  flame 
of  gac.  The  invention  was  a  failure  in  Europe 
but  was  taken  up  and  developed  by  American 
engineers  and  foiwd  to  be  especially  adapted 
to  conditions  in  this  country.  Petroleum  was 
first  used  as  fuel  and  later  this  gave  place  to 
powdered  coal  blown  in  by  a  blast  of  air.  The 
rotar^r  process  was  found  to  yield  cement 
superior  in  several  respects  to  the  product  of 
the  older  types  of  kiln  and  to  be  adapted  to 
the  burning  of  cement  mixture  in  the  form  of 
dry  ^wder  or  wet  slurry  without  previous 
molding  into  bricks.  With  the  advantage  of  die 
rotary  Iciln,  the  American  Portland  cement  in- 
dustry began,  about  1890,  a  caree^  of  wonderful 
ex^nsion  and  development  whidi  is  still  in 
active  progress.  At  the  jpresent  time  there  are 
more  than  600  kilns  of  this  type  in  operation  in 
the  United  States  and  many  have  been  built 
after  American  designs  in  the  leading  factories 
of  Europe. 

There  are  three  £stinct  and  separate  opera- 
tions from  the  preparation  of  the  raw  material 
to  the  finished  product.  The  first  is  mechanical 
and  includes  the  assembling,  preparing,  grinding 


aad  amalgamadog  of  the  raw  materiab;  the 
second  is  chenucad,  daring  which  ifae  material 
prepared  by  the  first  process  is  calcined  or 
roasted  at  a  high  temperature,  bringing  about 
chemical  composition  of  the  various  ingrediaita. 
The  third  and  final  process  is  partly  medianical 
and  partly  chemical,  in  whkfa  the  cunker  restilt- 
ing  from  the  calcination  together  with  a  small 
percentage  of  retarder  is  reduced  to  a  fine 
powder. 

In_  the  dry  process  the  raw  materials  are 
quarried,  crushed,  dried,  pulverised,  and  mixed 
in  the  proper  proportions.  The  powdering  or 
pnlveriring  of  the  raw  materials  is  one  of  the 
most  important  steps  in  cement  manufacture 
and  decided  advances  have  been  made  in  the 


last  few  years  in  grinding  and  pulverizing 
chines.  Grinding  machines  nearly  all  work 
the  principle  ot  striking  or  poundii^  the 


material  between  a  hammer  in  some  form  and  a 
soKd  metal  mass. 

After  the  raw  material  has  been  prepared 
for  mixing  this  operation  is  accomplished  by 
means  of  automatic  weighing  machines  which 
weigh  out  just  the  right  quantity  of  each  of  the 
two  materials.  These  machines  are  alwa}^  un- 
dcr  the  direct  control  of  the  diemist  In  charge 
of  the  operation  day  and  night.  There  is  then 
a  perfect  grinding  of  the  raw  materials  to  fine 
powder  called  the  'raw  mix.*  In  the  wet  process 
used  by  some  plants,  a  slurry  is  made  containing 
the  proper  amount  of  each  raw  material  which 
is  then  put  in  storage  tanks  and  from  there 
pumped  into  the  rotary  Idlns. 

The  modern  rotary  Idln  con»sts  of  a  steel 


cylinder  lined  with  fire  brick,  generally 
" '    1  12  feet  in 


60  t 


220  feet  in  length  and  fro _^  . 

eter,  set  in  a  slightly  inclined  position  upon 
rollers  so  thai  the  raw  material  when  fed  into 
the  upper  end  gradually  moves  toward  the 
lower  or  discharge  end  as  the  kiln  slowly 
rotates  about  its  own  axis.  The  output  of  the 
roUiy  kiln  is  from  150  to  2,000  barrels  each 
per  tfav.  In  these  kilns  the  raw  mix  is  burned 
or  'calcined  to  incipient  fusion*  by  powdered 
coal  blown  in  at  the  lower  end  throu^  a  hood 
with  50  to  100  per  cent  excess  air  over  the 
amount  theoretic^ly  required  for  combustion  of 
the  coal. 

The  cement  mixture  in  powder  or  as  wet 
slurry  is  continually  fed  in  at  the  upper  end 
and  OS  it  travels  downward  becomes  dried  ^if 
wet)  and  is  gradually  brou^t  to  the  white 
heat  of  the  hottest  son^  issuing  finally  in  the 
form  of  black,  rounded  nodules  of  cUnker  vary- 
ing in  siae  from  birdshot  to  perhaps  two 
inches.    The  duiker  is  cooled  and  then  ground 


2W  per  cent  of  gypsum  is  ground  with  the 
clinker  to  regulate  the  time  of  set  of  the 
cement.  The  fineness  of  grinding  is  such  that 
at  least  ^Bper  cent  of  the  produrt  will  pass  a 
sieve  of  200  meshes  to  the  linear  inch.-  After 
the  cement  has  been  ground  it  is  usually  de- 
posited in  bulk  bins  holding  several  thousand 
barrels  each.  Samples  are  then  taken  and  com- 
plete  tests  made  for  fineness,  setting,  sound- 
ness, strength,  chemical  analysis,  etc, 

Portland  cement  is  a  gray  powder  weighing 
from  80  to  110  pounds  per  cubic  foot,  depend- 
ing upon  hs  fineness  and  how  mudi  it  has 
been  compacted;  in  actual  practice  a  sack  oi 


d  by  Google 


PORTLAND  STONB— POKTO'RIOO 


otte  cubic  ioot  and  wei^in^  94  pounds  net 
Mixed  with  water  to  »  paste  it  sets  or  harden* 
slowly,  reiisttiiK  pressure  of  the  finger  nail  after 
several  hours.  Afrer  setting  it  gains  rapidly  in 
b^rdness  during  the  first  30  days,  the  increase 
continuing,  though  more  slowly,  through  a  long 
period  of  years. 

In  testing  Portland  cement,  die  most  im- 
portant qualities  to  be  observed  are  fineness, 
lime  of  settiag,  tensile  and  compressive 
strength  and  soundness.  Fineness  is  deter-* 
tnined  by  sifting  through  standard  sieves  of  the 
correct  number  of  meshes  and  gauge  of  wire. 
The  time  of  selling  is  determines  by  preparing 
a.  test  piece  of  suitable  form  from  neat  cement 
and  noting  the  time  at  which  needl_es  of  cer- 
tain definite  size  and  having  certain  definite 
wei^ts  cease  to  make  appreciable  indentations 
on_uie  test  iiiece.  A  needle  exerting  a  different 
unit  pressure  on  the  test  piece  is  used  for  de- 
termining the  initial  set  from  that  used  for 
determining  the  final  test.  For  tensile  strength 
briquettes  one  square  inch  in  smallest  section 
are  made   by  filling  standard   molds   with    a 

eistic  paste  of  cement  and  sand.  These  are 
pt  24  hours  in  moist  air,  then  inunersed  in 
water  and  broken  in  a  testing  machine  at  the 
age  of  7  and  28  days  and  if  desired  at  longer 
periods.  Soundness  or  constancy  of  volume  is 
tested  by  malong  pats  of  cement  with  thin  edges 
on  plates  of  glass,  keeping  them  in  moist  air  24 
hours  and  then  exposing  in  a  loosely  covered 
vessel  to  an  atmosphere  of  steam  above  boiling 
water  for  five  hours.  These  pats  should  remain 
firm  and  hard  and  show  no  signs  of  distortion, 
cracking,  checking  or  disintegration. 

The  use  of  concrete  is  continually  extending 
and  being  applied  to  many  new  enterprises 
in  the  structural  and  commercial  fields. 
The  construction  of  concrete  roads  and 
streets  is  perhaps  the  most  prominent  develop- 
ment of  the  past  decade  and  has  reached  such 
proportions  that  there  are  at  the  present  time 
practically  150,000,000  souare  yards  of  such 
pavement  in  the  United  States,  an  amount 
stifficienl  to  make  nearly  15,000  miles  of  18-foot 
hij^way.  The  recent  war  brought  the  prac- 
tice development  of  the  ocean-Koing  concrete 
ship  of  large  tonnage  and  the  concrete  barse 
for  harbor  and  inland  waterway  transportation, 
also  the  underground  concrete  taiik  of  lar^e 
capacitv  for  the  storage  of  crude  oil  fuel  oit 
etc.  New  uses  for  the  material  are  discovered 
almost  daily  so  that  the  present  century  may 
well  be  called  the  Cement  Age, 


the  Purbeck  Beds,  the  highest  of  the  Jurassic 
E^och,  and  the  Kimmeridge  Oay.  It  is  so 
named  from  the  Isle  of  Portland.  It  was  used 
in  the  construction  of  Saint  Paul's  Cathedral, 
Somerset  House  and  other  notable  buildings. 
(2)  In  the  United  SUtes,  the  name  is  applied  to 
the  brownstone,  much  used  as  a  building  stone 
ID  New  York,  quarried  at  Portland,  Coim.  This 
belongs  to  the  New  Red  Sandstone  of  the 
Triassic  Epoch. 

PORTLAND  VASE,  a  dneracy  urn  or  vase 
and  a  beautiful  specimen  of  Greek  art  found  in 
the  marble  sarcophagus  of  the  Emperor  Alex- 
ander Severus  ftt  Uonte  del  Grano,  near  Rome, 
dnring  the  pontificate  of  Urban  Vlll  (1622^M). 


It  is  formed  of  glaas  of  a  daik-bltie  color,  and 
is  ornamented  with  relieved  figures  in  white 
enamd,  repreaeating  the  marri^i^  of  Peleus 
and  Thetis.  It  is  10  inches  high,  seven  iti 
diameter  at  the  broadest  part,  and  is  furnished 
with  a  handle  on  each  side.  I-t  was  placed  in 
the  Barbeiini  Psl*ce,  where  it  remained  till 
1770,  when  it  was  purchased  by  Sir  William 
Hamilton,  from  whose  possession  it  passed 
into  thu  of  the  Duchess  of  Portland.  In  1810 
the  Duke  of  Portland  gare  it  on  loan  to  the 
British  Uiisentn,  of  whidi  he  was  a  trustee. 
In  1845  a  stufn^  malicious  fellow,  or  more 
probably  a  lunatic,  who  had  been  admitted  to 
Ac  mtuenm  as  a  visitor,  deliberately  smashed 
it  with  a  stone.  It  was  skilfully  repaired,  how- 
ever, and  is  exhibited  to  visitors. 

PORTO  ALEGRE,  pdr'too  i-li'gri.  Brazil 
capital  city  of  the  state  of  Rio  Grande  do  Snl, 
about  710  miles  from  Rio  Janeiro,  on  the  left 
bank  and  near  the  mouth  of  the  Jacuhy  River, 
and  northwest  of  the  La^a  dos  Patos,  on  rail- 
roads connecting  it  with  the  interior.  The 
streets  are  broad  and  clean  with  handsome 
squares.  The  charm  of  the  city  and  its  sur- 
roundings gave  it  the  Portuguese  name  of 
'Smiling  Harbor*  (Porto  AleCTe).  A  hospi- 
tal, theatre  and  cathedral  are  me  main  public 
buildings.  There  are  good  schools  and  a 
large  colony  of  Germans,  who,  prior  to  the 
World  War,  handled  most  of  the  city's  com- 
merce. This  consists  chiefly  of  the  produce  of 
the  rich  agricultural  and  grarinz  lands.  It  has 
several  steamboat  lines  to  Rio  Janeiro,  to  the 
former  German  colony  of  Sao  Leopoldo,  etc. 
The  imports  are  mostly  English  and  German 
wares.  Porto  Ategre  was  founded  in  1742  by 
colonists  from  the  Azores.    Pop.  100,000. 

PORTO  CABELLO.    See  Puerto  Cabello; 

PORTO  MAURIZIO,  Italy,  the  capital  and 
chief  town  of  the  province  of  Porto  Maurizio. 
It  is  situated  on  a  promontory  projectinfr  into 
the  Ltgurian  Sea,  14  miles  from  San  Remo,  58 
miles  by  rail  sonthwest  of  Genoa  and  41  miles 
by  rail  east  tv  north  oi  Nice.  The  harbor  is 
formed  by  two  moles  and  is  entered  from  the 
south^outfawest.  Olives  are  produced  in  con- 
siderable quantities,  and  there  is 


hill  and  a  new  section  near  the  sea,  the 

latter  containing  a  fine  church,  a  theatre,  a  tech- 
nical school,  a  school  of  navigation  and  a 
library.    Pop,  11,603,    Pop,  of  province,  141,778, 

PORTO  RICO,  pfir'ta  re'k5,  or  PUERTO- 
RICO,  an  island  of  the  West  Indies  and  a 
possession  of  the  United  Slates;  the  eastern- 
fflost  and  smallest  of  the  group  of  Greater  An- 
tilles, about  1,400  miles  from  New  York,  1,000 
miles  from  Havana  and  less  than  1,000  miles 
from  Col6n,  Republic  of  Panama;  lying  be- 
tween lat.  1?"  Sff  and  18°  30"  N.  and  long-  65 
30*  and  67°  15'  W,  The  estimate  of  its  area 
commonly  accepted  is  3,608  square  miles,  or, 
without  Vieques,  3.5S0.  Adjacent  and  subject 
to  the  same  junsdiction  are  the  small  islands 
Vieques  and  Culebra,  in  the  passage  between 
Porto  Rico  and  the  Virgin  group;  Mona,  be- 
tween Porlo  Rico  and  Santo  Domingo,  and  a 
few  other  islets. .  „    . 

Topognphy,  Climate  and  Hydrographj^.— 
A  chain  of  mountains,  the  summits  of  ^ch 
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PORTO  RICO. 
Estimated  population,  1,216,083 
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arc  ranged  in  twb'  marly  paraDel  Ime*  wiA 
intBrvattng  tiUetaiidt.aAa  lUgh  vallcya,  crosses 
dtfrubnd  from  wsst  to  caa,  enlmiutatliiK  intfae 
pole  caUed,  El    Yunqoe  <3,700.  ieot)    ' 


nortbeoit  Lonrr  tnwBvarae  n4^s-  iwiimie 
northward  and  soutbward  fronl  ^e  pitncnal 
chain,  sink  into  the  wide  plains  yrhtcfa  border 


.   _  its,   fonntag  a  large  number  of  prtttty 

scenes  and  valleys.  The  eastern  and  northern 
slopes,  valleys  and  plains  receive  an  abundant 
rainfall  through  all  the  year,  while  the  regions 
on  the  other  side  of  the  tDountains  are  often 
parched  by  drought  The  mean  temperature  at 
San  Juan  ranges  in  different  years  from  78°  to 
82°  P.,  the  maximum  on  record  being  99°  and 
the  minimum  S7°  F.  The  climate  of  the  Mid- 
lands, where  the  mean  annual  temperature  la 
72*  F.  or  less,  is  very  agreeable  all  lie  year, 
although  it  contains  an  excess  of  moisture  at 
some  points,  (See  also  paragraph  History  for 
statement  in  regard  to  hurricaiies).  Th:  island 
is  well  watered.  Streams  are  tmcommonly 
numerous,  and  some  of  them  are  navigable  for 
small  craft  near  thdr  mouths.  On  me  north 
coast  17  rivers  flow  into  the  sea;  on  the  east 
coast,  9;  west  of  Cape  Mala  Pascua  on  the 
south  coast,  16;  on  the  west  coast  three,  beside 
the  outlets  of  several  fieshwater  lakes.  There 
are  several  falls  of  considerable  aze,  the  lar- 
gest being  Comerio  and  Rio  Blanco  falls.  Har- 
bors are  those  of  San  Juan,  Culebra,  in  the 
island  of  Culebra  (at  both  of  wbich  United 
Stales  naval  stations  are  established),  Gu&nica, 
HoboB  or  Jovos^  Guayanilla  and  Eastmada 
Honda. 

Mineral  Retourcea,—  It  U  certain  that  large 
Quantities  of  gold  were  found  in  tlie  alluvium 
deposits  during  the  early  years  of  Spatiish  oo- 
cupatioo  1  it  seetDS  probable,  ther^orc,  that 
looes  of  gDld'4)eaTinK  ouarti  -or  cosslomerate 
will  be  discovered  in  me  central  range  from 
which  the  streams  issue.  A  systematic  geolog- 
ical and  mineral  ogical  survey  is  required. 
Castul  explorations  have  shown  the  pretence, 
in  several  placesi  of  magnetic  and  wectilar  iron 
ill  lafge  Quantity,  especially  in  the  eastern  irart 
of  the  island;  copper,  agate  of  good  quality, 
garnet,  malachite,  manganite,  etc.  Here^  as 
thrm^boiit  the  Autilkim  renons  (tefe  Cuba 
and  CunaAL  Auexica),  the  older  mctsmorpfaic 
rock  and  conglomerates,  even  on  die  susliaUl 
of  the  mountains,  are  covered  wtA  limestone 
formations. 

Flora  and  Faatui'— J'Die  island  was  oncp 
covered  with  a  beautiful  virgin  forest,  bttt  un- 
fortunately "Forestry  regnlationE,r*  according  to 
Robert  T.  Hill,  "have  not  been  more  wisely  ob- 
served in  Porto  Rico  than  elsewhere  in  Ihe 
West  Indies*;  however,  in  riie  highlands  ibt 
conditions,  both  in  soils  and  climate,  are  igvnV' 
able  to  vegetatitMi.  Tbt  trees,  which  are  note- 
worthy on  acc6unt  of  tfaar  size  or  beauty,  arc 
the  several  species  of  palms  and  tree-ferns, 
tiltandsia,  Coeobola  maerbphylla,  lobelia,  etc. 
Useful  woods  are  the  ausubo,  cedar,  aceitillo, 
mahogany,  laurd.  West  ln<san  sandalwood, 
ebony  and  willow  and  a  large  variety  of  dye- 
ing vrood.  Trees  producing  edi We  fruits  and 
plants  valoabte  modicinalty  are  espedally 
numeroas.  The  fauna  includes  no  intfigenous 
quadrupeds;  there  are  no  beasts  of  prey  or 
wild  animals  of  any  MnA,  and  unlSce  the  Car&i- 
be«,  or  Ae  trt>pical  continent,  Pot«>  Rko  It  not 


infosMd  bf  potsoaotis'snikes  and  odier  noxioiK 
rqidles,  though  centipedes  and  the  tarantula  are 
not  unknown.  There  i*  a  lar^  varieAv  of  bee). 
Birds. are  multitutfinous  aad  are  noted  both  for 
their  fine  tingiiig  and  beauty  of  tiieir  plumage; 
tbeV  include  the  canary-bird,  humming-bird, 
Tfigmiiigalc,  parrots  and  doves.  The  tortoiies 
of  the  island  are  said  to  be  closely  allied  to 
those  of  the  Galapagos  Islands  <q.v.).  Some 
of  the  rivers  are  well  stocked  with  fish,  and 
the  fisheries,  on  the  north  coast  especially,  are 
vahnble. 

Africidttire,  the  Pniit  Iitdnatry,  etc— 
—  Ccmipared  with  that  of  the  other  Wast 
Indian  islands,  Porto  Rico's  upienlturie  is  re- 
matkably  diversified,  the  chiei  products  h^g 


as  follows:  1915,  488,943  tons;  191^  483.- 
:»iy  tons;  1917,  502,390  tons.  Sugar  exported  in 
1917  amounted  to  488,943  tons,  valued  at  $54,- 
015,903,  being  over  66  per  cent  of  all  exports 
of  the  island.  When  'the  Americans  occmied 
the  island  there  were  250  sugar  mills  and  abont 
20  centrals.  The  latter  have  been  increased  in 
ntmber  as  well  as  in  capacity,  due  to  the  pro- 
tection enjoyed  hy  Porto  Rican  sugar  In  the 
United  States  aiar)ce>ts,  while  the  olo-fa^oned 
nulls  are  gradually  disappearing  by  their  con- 
stant conversion  into  modern  centrals.  Next  to 
sugar  the  tobacco  industry  takes  the  lead.  But 
although  -the  number  of  acres  of  land  dedicated 
to  tobacco  has  increased  by  tenfold  during  the 
last  20  >n:ars,  aod  the  quality  has  been  much  Im- 
prcn-ed,  it  may  be  safely  stated  that  the  iadtistry 
has  not  yet  attained  its  full  development  The 
coooanut  industry  is  also  very  promfsiiig;  the 
farmers  dedicate  more  land  to  it  steadily,  and 
better  attention  is  paid  to  the  selection  ot  seed 
At  present  hundreds  of  acres  are  dedicated  to 
cotton,  and  miich  effort  Is  being  made  hy  mer- 
chants of  San  Juan  to  encourage  farmers  to 
increase  the  acreage  as  well  as  imorove  the 
quality.  There  is  a  ginnerj'  in  San  Juan,  Be- 
fore the  American  occupation  the  oranges  and 
pineapples  of  Porto  Rico  were  famous  for  thor 
flavor  and  sweetness,  but  they  grew  wild  and 
in  such  small  quantity  that  seldom  were  they 
exported  Since  then,  however,  the  fruit  indus- 
try has  undergone  sudi  a  favorable  change,  that 
while  the  number  of  acres  dedicated  to  oranges 
or  pineapples  has  not  been  exactly  estiMMted, 
yet  the  former  are  now  shiiwed  to  the  United 
States  in  large  quantity  and  in  1917  more  than 
9900JXI0  worth  o£  pineapples  were  exponed.  It 
may  be  safely  asserted  that  the  fnnt  industry 
will  be  the  futnre  industry  of  diis  island  as 
roads  are  built  and  better  transportation  facili- 
ties are  offered  (o  shivers.  Rice,  com,  bananas 
and  beans  are  also  tsused,  but  not  in  suffident 
nnatitity  for  export  trade.  Cat  tie- raising  is  an 
important  industry,  the  best  pastures  lying  on 
fte  northern  and  eastero  slopes. 


565  c^rs  and  9,571,250  cigarettes  were  cxr 
ported.  Over  9,000,000  pounds  of  leaf  and 
scrap  tobacc^  vahiod  at  $3350,'67Q,  were  o^ 
parted  in  19)7.  7%e  <x>&ea  evop,  which  in  1916 
amannted  to  32J144JB3  rpoiafc  vdncd  at  |S,OM^ 
SBJt  readied  )39,&1S,146  pomids  in  1917  «itb  a 
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Tslue  ef  $5^892,081.  In  the  tame  year  wanges 
to  die  value  of  $1,009,737  were  exported;  fresh 
inneapplcs  to  the  value  of  $916,415;  canned 
pineapples  to  the  value  of  $139,765;  grapefruit 
to  the  value  of  $939,677;  and  cocouiuts  to  the 
value  of  $438,564.  The  total  imports  of  1917 
aggregated  $53,545,224;  domestic  exports  to 
foreign  countries  atnounted  to  $73SS,£93. 
United  States  goods  to  the  value  of  ^9,539,2^ 
were  sfaifqied  to  Porto  Rico  in  the  same  year 
aud  i<aaxa  itierchandiBe  to  the  value  of  $4^ 
005,975.  Porto  Rican  shipments  to  the  Umted 
States  in  tfae  same  year  were  valtied  «t  ^3,- 
115,224. 

Mumfactnroa. —  The  chief  industries  of  the 
idand  are  manufactures  of  cigars,  cigarettes, 
hats,  embroiders,  drawn-work,  rum,  etc  At> 
cording  to  the  last  census  there  were  on  the 
i^nd  939  industrial  establiihments,  employing 
18,122  persons,  of  whom  15,582  were  mgo- 
eamerfi,  having:  a  total  capital  of  $25,544,385. 
with  an  output  valued  at  $36,749,742;  of  these 
there  were  !08  establishments  conoected  with 


mon<y  was  lost  to  the  iihtnd.    The  taxable 

fropcrty  of  the  island  at  present  is  vahied  at 
182,623,164.  Hie  present  sources  of  revenue 
are  customs  and  excise,  general  property  i»Ti 
coUateraJ  iDheritance  tax,  taxes  on  insurance 
companies  and  from  various  licenses  and  fees. 
Hie  treasury  statement  of  1  July  1917  is  as 
follows : 

Bftluica,  1  July  mti %1.910.6*t 

RacaipU.  lSl»-l7 10.93T.V4T 

tU.S3V.WS 
i»16-lT 9.733. ^S0 

Jidr  IS17 t4.t05.M5 


The  bonded  itidebtedness  amounts  to  $9,280,000. 
Porto  Rico  has  had  several  currencies.  The 
macuquina,  which  was  introduced  in  the  island 
as  early  as  1800  from  Venezuela,  was  the  legal 
tender  up  to  1857.  This  currency  was  very  im- 
perfect ;  It  consisted  of  pieces  of  solid  silver  and 
copper,  irre^larly  cut,  oearing  a  poor  imiti 
of  the  Spamsh  coat  of  arms  and  had  a  disc 


-valued  at  $20,569,000;  there  y 
■establishments  emplt^ring  7,025  wage-earners, 
with  annoal  products  valued  at  $6.0600)0. 
Other  classes  in  order  of  their  importance 
were  bakeries  and  bakery  products,  boots  and 
shoe  factories,  printing  and  pubUshing,  lumber 
and  timber  products,  etc. 

RailwnyB  anil  Road«.— The  nndertaUng  to 
eticirele  the  island  with  a  railway  dales  from 
1SB8.  By  1892  there  had  actually  been  built  119 
miles.  There  are  now  over  1,100  miles  of  road  in 
the  island  and  about  300  miles  of  railway.  The 
railway  system  connects  towns  on  llie  west 
coast  and  now  almost  encircles  the  island  and 

Saetratei  the  interior.  A  line  is  operated  from 
o  Piedrai  to  Caguai  inland.  Extensions  of 
existing  linoB  are  Mnx  undertaken  and,  a 
new  tine  across  the  island,  with  many  brandies, 
is  tvojeeted.  There  are  80  post  offices  and 
73  telegraph  stations,  1,544  mites  of  postnl  tele- 
phone and  tel^raph  wire.  Passenger  and 
f  rei^t  lines  connect  Porto  Rico  with  the  Umted 
States,  Cuba,  Panama,  France,  Spain  and  Other 
tonmiies. 


pesos,  aside  from  dty  budgets.  This  budget  in- 
cluded from  1,250,000  pesos  to  1,500,000  pesos 
whidi  the  Island  contriboted  to  the  natwnal 
expense,  nnder  the  suUieads  of  Ministries  of 
Colonies,  War  and  Navy.  In  1909  no  appropri- 
ation bill  was  passed  and  Congress  continued 
the  appropriation  of  190S. 

The  budget  for  1896-99  (the  first  year  under 
the  home  rule  system)  showed  expenditures  of 
4,446,952  pesos  and  income  of  4.782.500  pesos. 
The  first  budget  under  the  dvil  government 
established  by  the  Foraker  Act  was  about 
$2,000,000  (expenditure) ;  that  of  tfae  year  1906 
about  $2,500,000  (expenditure).  The  main 
source  of  income  -under  the  Spani^  rule  was 
from  custom  duties  on  imports  and  exports, 
especially  on  sngar,  as  up  to  1901  there  was  no 
regular  system  of  taxation  in  the  island.  Porto 
Rico,  liowever,  was  alwajis  able  to  meet  its 
budget  and  besides  have  a  surplus  in  its  treas- 
ury. It  is  from  tbb  surphiB  that  Spain  drew 
$2,000^000  to  ^ht  the  Cohans  in  1S9S-96.    This 


Spanish 'government  sent  to  the  island  1,3^,000 
Spanish  pesos,  the  island  losing  215,466  pesos, 
which  was  necessary  to  cover  the  difference  in 
value.  In  1867  the  island  of  Santo  Domingo 
having  g^ned  its  independence,  its  money, 
known  as  calderilla,  was  brought  to  Porto  Rico. 
The  same  year  a  royal  decree  allowed  the  free 
dreutation  of  foreign  money  in  the  island,  fixing 
a  relative  value  on  the  basis  of  the  Spanish 
legal  tender.  This  measure  brought  abundance 
of  money  into  the  island.  In  1879  a  royal 
order  made  the  Mexican  peso  the  ofiidal  cnr- 
rcncy,  given  it  a  value  of  95  cents  American 
money ;  and  another  royal  order  in  1881 
authorized  its  free  drculation.  In  1895  the  gov- 
ernment ordered  Ae  exchange  of  the  Mexican 
money  for  what  was  called  the  'spedal  cur- 
rency";  6,436,393  pesos  were  thus  exchangee^  at 
a  cost  to  the  island  of  $1,210,000  for  recoimng, 
transportation  expense,  etc  This  spedal  pro- 
vincial money  was  finally  exchai^ed  for  the 
American  Itga]  standard  at  a  discount  of  6^ 

Banka.—  These  institutions  were  unknown  in 
Porto  Rico  up  to  1888,  in  which  year  the  Span- 
ish Bank  {known  BOW  as  the  Porto  Rico  Bank) 
was  organized,  but  not  opening  its  doors  until 
February  1890;  capital  1,500,000  pesos.  750,000 
paid  up;  in  1898  it  had  issued  notes  to  the 
extent  of  $2,587,445;  bead  office  in  San  Tuan. 
The  Banco  Territorial-Agrieola  (Agricultural 
Bank)  was  established  in  July  1894;  capital 
2,400^)00  pesos;  head  office  in  San  Juan.  The 
Banco  Popular  was  also  organized  in  1894  with 
a  capital  stock  of  $18,000;  head  office  in  San 
Juan  The  Cr^dito  y  Aboro  Ponceito  (a  sav- 
iors bank)  was  organized  in  November  1S94, 
with  a  capital  stock  of  $200,000;  head  office  in 
Ponce.  American  ColcMiial  Bank  was  estab- 
lished in  1899  with  a  capital  stock  of  $400,000; 
head  office  in  San  Juant  National  Bank,  branch 
in  San  Joan,  Porto  Rioo,  opened  in  1902  with  a 
capital  stock  of  $100,00a  Union  Bank  of  Hali- 
fax, in  San  Juan,  witb  a  capital  stock  of 
$1,500^000,  was  established  iA  August  1906. 
There  are  now  15  banks  with  oomtHBed  ca^tal 
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pally  of  whites,  mulattoeSj  negroes  and  Chi- 
nese). It  is  to  be  observed  that  while  the  cen- 
sas  taken  in  1887  shows  a  black  population  o£ 
76,985,  and  that  taken  in  1897  reduces  the  iigure 
to  75,824,  the  census  of  1899  further  reduces  the 
figure  to  59,390.  If  this  decrease  should  con- 
tinue for  a  number  of  years,  the  black 
race  wotild  eventually  disappear  from  Porto 
Rico,  unless  there  is  an  inunigration  of 
that  race  from  the  other  West  In^an  islands 
in  the  future.  This  is  the  only  island  in  all  the 
West  Indies  where  the  white  population  is  so 
overwhelmingly  in  the  majority.  At  the  last 
census  there  were  50.2*5  negroes  and  335,192 
mulattoes,  732,555  whites  and  20  Chinese.  In 
1910  the  colored  population  was  35  per  cent  of 
the  whole.  The  estimated  jrapulation  in  1914 
was  1,184,489.  Of  the  working  population  63 
per  cent  are  engaged  in  agriculture,  fisheries 
and  mining;  21  per  cent  in  domestic  and  per- 
sonal service;  8  per  cent  in  manufacturing  in- 
dustries and  8  per  cent  in  trade  and  transporta- 
tion. The  percentage  of  illiteracy  which  was 
over  83  per  cent  in  1899  has  been  reduced  to 
66.5  per  cent.  The  white  Dopulation  was 
divided  into  three  classes;  (1)  the  aristocracy 
of  the  coimtty,  rot  seldom  colonial  branches  of 
-excellent  families  of  Spain ;  (2)  trades-people 
in  the  towns;  (3)  a  peasantry  plagued  with 
annnia,  the  so-called  Moras,  of  whom  Mr. 
van  Middeldyk  says:  'Intellectually  the  jibaro 
is  as  poor  as  he  is  physically.  His  illiteracy  is 
complete.'  But  the  jibaro,  it  must  be  admitted, 
has  had  hard  luck.  The  descendants  of  the 
early  Spanish  colonists  and  in  the  majority  of 
cases  of  the  Indians,  they  retained  the  super- 
stition of  the  former  and  a  little  of  the  natural 
timidity  and  reserve  of  the  latter.  These  atavic 
traits,  added  to  the  fact  that  th^  have  been 
robbed  and  deceived  by  the  Spanish  merchants, 
who  toot  advantage  of  their  ignoranct  reduc- 
ing them  to  a  sort  of  serfdom  worse  than  sla- 
very, have  made  them  what  they  are  to-day^  a 
physically  d^enerated  class  wim  no  ambition 
whatever.  They  are,  however,  naturally  bright 
and  generous,  and  once  you  have  gained  their 


never  had  a  chance  of  getting,  and  the  devel- 
opment of  the  interior,  will  improve  their  way 
of  living,  awake  their  dormant  intellect  and  re- 
deem them  from  their  present  debased  condi- 
tion. 

The  members  of  the  first  class  who  were 
rich  and  could  receive  a  liberal  education  went 
to  Europe  or  the  United  States,  where  they 
would  become  lawyers,  physicians,  engineers, 
etc,^  and  return  to  their  country  to  practise 
their  profession.  Those  who  were  poor  were 
compelled  to  remain  home,  contented  with  what 
knowledge  could  be  acquired  in  a  very  reduced 
number  of  public  schools,  a  normal  school  and 
3  high  school  in  San  Juan  (where  the  degree 
of  bachelor  of  arts  could  be  obtained)  ;  the 
second  and  third  classes  did  not  receive  any 
education  at  all,  except  in  rare  cases,  no  efforts 
being  made  by  the  government  to  raise  die 
standard  of  education  either  by  making  it  comr 
pulsory  or  by  furnishing  sufficient  public 
schools,  the  number  never  exceeding  124  and 
the  system  being  extremely  antiquated. 


Edacation.— In  1899  only  16  or  17  out  of 
.100  Porto  Ricans  could  read  and  write.  Under 
the  new  government  the  number  of  schools  was 
increased  to  1,104;  local  authorities  were  re- 
quired to  provide  suitable  school  buildings;  pri- 
mary instruction  was  made  compulsory;  and 
existing  institutions  of  higher  education  were 
supplemented  by  normal,  trades  and  high 
schools.  In  1917  there  were  1,666  school  build- 
ings, with  115,000  pupils  enrolled;  and  a  well- 
distributed  system  of  night  schools  and  Idnder- 
gartens.  There  are  also  a  munber  of  private 
schools.  The  University  of  Porto  Rico,  estab- 
lished in  Rio  Piedras,  near  San  Juan,  is  co- 
educational There  are  41  school  districts  on 
the  island,  each  under  a  supervising,  principal, 
who  is  appointed  by  and  represents  the  Commis- 
sioner of  Education.  There  are  local  school 
boards  of  three  elected  for  terms  of  four  years 
by  popular  vote. 

Histor?  and  Govenuoent— On  19  Nov, 
1493  Columbus  landed  on  the  western  coast,  and 
named  the  island  San  Juan  Bautista.  On  14 
Aug.  1509,  Juaa  Ponce  de  Leon,  who  had  dis- 
covered gold  on  the  islani  was  appointed  gov- 
ernor by  King  Ferdinand.  The  natives,  who 
called  their  island  Borinqu^i,  and  had  chiefs  of 
their  own,  were  eilslaved  and  forced  to  work 


force,  hut  were  reduced  to  submission.  The 
aboriginal  population  at  that  time  probably 
numbered  from  80,000  to  100000  (not  600,000— 
an  estimate  often  repeated,  but  resting  upon  a 
wholly  unwarranted  statement  in  Friar. Abbad's 
'Historia')  ;  on  27  April  1S15  Coimselor  Sancho 
VeUsquez  wrote  to  the  king  that,  excepting  the 
Indians  assigned  to  the  royal  estate  and  those 
of  the  Crown  officers,  'there  are  not  4,000  left" 
The  greater  number  of  the  natives  periled; 
some  poisoned  themselves;  others  emigrated  to 
the  neighboring  islands  —  so  cruelly  were  ihw 
treated  — and  the  rest  gradually  blended  with 
the  invaders.  About  this  time  it  became  cus- 
tomary to  refer  to  the  capital  as  'Puerto  Rico,» 
instead  of  Caparra.  Thus  modem  usage  pre- 
cisely reverses  the  original  intent;  for  the  name 
Columbus  gave  to  the  island  is  applied  only  to 
itB  chief  town,  while  the  name  by  which  Ferdi- 
nand designated  the  settlement  on  the  northern 


de  Leon  sailed  on  bis  second  expeditior.  ._ 
Florida.  Again  disappointed  and  repulsed,  he 
did  not  return  to  Porto  Rico,  but  sought  refuge 
in  Cuba,  where  he  died.  Chi  18  April  1533  Ue 
authorities  of  the  capital  petitioned  the  empress 
against  the  further  introduction  of  African 
slaves.  It  appears  from  a  letter  written  by 
Governor  Lando  to  the  emperor  in  1534,  that 
very  few  negroes  had  been  sent  to  die  island 
up  to  that  time;  but  a  few  ^ears  later  they  ar- 
rived in  large  numbers,  taking  the  place  of  the 
Indian  laborers.  Palm  Sunday  15H  the  prin- 
cipal settlement  on  the  south  coast  was  de- 
stroyed by  a  landing  party  from  three  French 
ships.  On  22-25  Nov.  1595  Sir  Francis  Drake, 
commandite  a  strong  Meet,  attacked  San  Juan. 
That  port  was  well  defended  and  the  English 
withdrew.  Two  years  later  a  large  bodv  of 
English  troops,  under  the  Duke  of  Cumberland, 
occupied  San  Juan,  then  garrisoned  fay  a  small 
bo<)y  of  tnmps,  for  a  few  mondis.    Prmn  25 
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Sept  to  2  Nov.  1625  San  Juan  was  besleseii 
by  a  Dutch  fleet;  landing  was  effected,  but  the 
besiegers  were  compelled  to  withdraw  ttiA 
heavy  losses.  Tlie  city  was  tinder  the  coBunand 
o£  Don  Juan  de  Haro.  From  16«  to  1780  ek- 
peditions  were  equipped  in  Porlo  Rico  for  the 
long  straggle  with  the  buccaneers.  In  17(S 
■ome  English  troops  landed  at  Aredbo,  but 
were  defeated  by  a  body  of  militia  under  Cap- 
tain Correa.  On  17  April  1797  an  English  6eet, 
15  ships  and  several  transports,  under. Admiral 
Harvey,  with  troops  commanded  by  Sir  RaliA 
Abercromby,  ntnnbering  over  6,000  strong,  ap- 
peared before  San  Juan;  the  city  was  tmder  the 
command  of  Don  Ram^  de  Castro,  who  gath' 
<ered  with  him  among  regutars,  militia  and  v^- 
unteers,  about  4,000  mea  The  forts  were 
manned  by  Frenchmen,  then  the  allies  of  the 
Spaniards.  The  invading  force  landed  back  of 
the  city  by  the  place  known  as  Cangrejo,  and 
marched  on  to  tiie  city,  but  before  they  came 
to  the  San  Antonio  bridge,  they  met  such  strong 
resistance,  both  from  the  infantry  and  artillery 
on  the  forts,  dtat  they  were  compelled  to  re- 
embirif,  ai^eheuding  an  attack  from  the  rear, 
with  great  losses  both  in  war  materials  and 
men.  The  ineffectual  si^e  was  maintained  only 
15  days.  This  attack  and  that  made  by  the 
Dutch  in  1625  are  perhaps  the  most  importanl 
events  in  the  history  of  the  island  since  tne  con- 
quest from  a  military  stanc^oint  To  the  dty, 
as  a  reward  for  gallant  resistance  at  this  time, 
was  granted  the  privilege  of  adding  the  words 
•very  noble  and  very  loyal*  to  its  coat-of-arms. 
Lojalty  was  strikingly  evinced  early  in  the  fol- 
lowing century.  On  20  Dec.  1819,  in  February 
1825  and  November  1629  expeditions  from  Co- 
lombia landed  in  Porto  Rico,  to  encourage  the 
inhabitants  to  rebel  against  Spain;  they  were 
not  welcomed.  Neverthetess,  in  1837,  Forto 
Rico  was  deprived  of  the  right  of  representa- 
tion in  the  Spanish  Cortes,  whidi  she  had  since 
1808,  as  a  resott  of  the  advent  of  Ferdinand 
VII  10  die  throne.  During  half  a  century  the 
captains-general  as  a  rule  favored  a  systematic 
demoraliiaiion  of  iht  common  peopla  'While 
diey  dance  and  gamble,  diey  will  not  oonspire," 
Said  one  of  these  pernicious  governors.  An- 
other means  by  iriiich  the  government  encour- 
aged die  demoralixation  was  by  promoting  and 
giving  good  ofHces  to  those  of  the  natives  who 
would  be  traitors  (o  their  country  by  denoimc- 
'ing  imag^ary  conspiracies  and  revolutions. 
But  one  fact  about  this  little  people  is  that, 
while  they  feel  prond  of  their  Spanish  ances- 
try, yet  neidier  monev  nor  threats  could  ever 
wm  an  intdlectual  F^rto  Rican  to  serve  the 
canse  of  tyranny.  On  20  Sept  1868  the  •in- 
surrection of  Lares'  broke  out  —  an  insignifi- 
cant rising,  quickly  siqipressed.  The  plan  was 
to  follow  Cuba,  which  island  was  then  strug- 
gling to  throw  off  the  Spanish  yoke.  Dr.  Be- 
tances.  the  leader  of  this  norement,  escaped  to 
die  neighboring  island,  and  then  went  to  live 
in  exile  in  Paris,  where  he  died  some  30  years 
later,  never  forgetting  his  little  island,  and 
never  forgotten  by  those  whom  he  once 
dreamed  he  could  free.  As  one  result  of  the 
revolution  of  that  year  in  Spain  and  the  subse- 
quent establishment  of  the  republic,  Porto  Rico 
was  agxin  permitted  to  send  representstives  to 
the  Cortes.  On  22  March  1873. the  slaves  in 
Porto  Rico  were  manumitted,  31,000  xecepriog 


freedom  in  a  single  day.  The  tlavebolderi 
were  paid  in  government  bonds,  wfaidi  a  forttei 
syndicate  bought  up  at  15  per  cent  Then  tSl- 
lowed  a  period  of  political  unrest  with  the  res- 
toration of  the  mooarcfay,  marked  by  abuses  of 
all  kinds  coitimitted  by  the  officials  sent  by 
Spain.  By  this  time,  1873-74,  political  partieB 
were  organiiad  following  the  line  of  the  Cuban 
reform  party  and  later  (1886)  the  Home  Rule 

grty.  This  movement  on  the  part  of  the  Porto 
can  patriots  brought  about  ia  1387,  laidar 
General  Palados,  what  is  called  the  *Conmonte* 
era,  when  the  people  wer?  tortured  by  Ae 
mounted  police  (Gfordia  Civii),  and  the  most 
honorable  citiaens  were  thrown  into  the  dun- 
geons of  *£1  Mono'  and  barely  escaped  beii% 
shot  This  is  perhaps  one  of  the  ckukest  pe- 
riods of  the  colooial  history  of  the  ijltand.  By 
die  end  of  1896  the  Porto  Ricans  again  began 
to  feel  the  influence  of  the  Cuban  ideas,  and  the 
western  part  of  the  island  showed  a  disposition 
to  revolt,  and  mi^t  have  done  so  if  some  one 
of  the  Porto  Ricans  who  had  gained  honor  and 
renown  in  the  Cuban  War  had  landed  to  lead 
them.  -But  as  a  rule  the  Porlo  Ricans  are  a 
peace-loving  people;  they  at  ail  tiroes  preferred 
to  gain  what  liberties  they  could  tiaigain  from 
Spain  by  means  of  the  press  and  other  meaas 
of  propaganda,  rather  than  resort  to  arms.  _  It 
was  about  this  time  that  some  prominent  dti- 
zens  from  Camuy  were  imprisoned  and  tortured 
and  everything  indicated  that  the  horrible 
scenes  under  General  Palados  were  to  be  once 
more  repeated  under  General  Sab&s  Martin.  It 
was  now,  however,  too  late  for  this,  for  although 
the  Spaniards  never  doubted  that  they  would 
ultimately  come  out  victoriously  from  a  conflict 
with  the  United  States  nevertheless  a  little  ap- 

Erehension  as  to  the  future  made  them  more 
umane  and  cautious  in  thdr  treatment  of  de- 
fenseless Porto  Ricans.  On  25  Nov.  1897  the 
royal  decree  conceding  autonomy  to  Porto  Rico 
was  signed. 

After  400  years  of  a  military  gpvernment  of 
a  most  absolute  character,  Porto  Rico  finally 
secured  what  is  called  an  Autownnic  Constitu- 
tion, which  gave  the  island  a  Parliament  con- 
sisting of  a  senate  of  15  members,  eight  of 
whom  were  elected  by  the  people  ana  seven  ap- 
pointed by  the  Crown ;  ana  a  Lower  house,  con- 
sisting of  one  represenlalive  for  every  25,000 
inhabitants.  The  system  also  ptovided  for  a 
body  of  five  ministers, —  Minister  of  Justice  and 
State  (Grada,  Justicia,  y  Gobernadon),  of  Fi- 
nance, of  Education,  Public  Works  and  Roads, 
and  of  Agriculture,  Industiy  and  Commerce, — 
appointed  by  the  governor,  Uius  practically  pro- 
viding for  the  separation  of  the  three  powers. 
The  power  of  veto  was  retained  by  the  govern- 
ment at  Madrid.  It  has  been  asserted  by  the 
natives  that  this  measure  of  home  rule  fully  sat- 
isfied their  ambition.  Notwithstanding  it  has 
often  been  set  up  against  this  law  that  it  was  not 
in  good  faith,  and  was  not  to  st^,  being  only  a 
measure  of  war  and  a  trick  of  Spain  to  induce 
the  Cobiuis  to  lay  down  their  arras.  It  is  prob- 
able that  the  law  was  so  intended;  those,  how- 
ever, who  so  speculate  seem  to  forget  that 
colonizing  nations  never  granted  aiiy  diegiee  of 
Uberty  to  their  colonies,  except  they  were  com- 
pelled to  by  the  force  of  drcumstances  j  but  no 
one  will  question  the  fact  that  once  Spain  had 
granted  to  her  eolonia  m  Ajaeriat  a  Ubenil 
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{orm  of  giovemraent,  she  coald  never  faorc  been 
able  to  rcstora  oo  this  aide  of  the  ocean  her 
16th  centHiT  i^me.  This  self^avenuuBnt, 
howaver,  was  of  short  dvradon,  for  a  f«r 
mondis  after  the  electioits,  21  Awil  18!%,  Gov- 
emor-Geneial  Maciaa  suspended  the  oanstMi- 
6aml  Kuarantees  and  declared  the  btand  in  a 
atBte  of  war.  On  ifiat  day  wax  began  between 
the  United  States  and  Spain,  tbongfa  not  for- 
mally declared  until  the  25tfa.  On  12  May 
18^  the  capital  was  bombarded  fay  Admit^ 
Sampaon,  only  a  few  builditurs  ^"S  damaged 
and  probably  a  dozen  caanalties.  <m  2S  Jaify 
1898  American  forces  occnpied  Guanica;  tnree 
days  later  Ponce ;  on  10  Angnst  skinnishea  took 
place  at  HormiguenB  and  Guamani,  on  thewest 
and  southeast  parts  of  the  island,  and  on  12 
Angnst  at  Las  Marias,  on  the  west,  and  near 
the  Asonante,  on  the  Ponce  road.  On  12  Aug. 
1898  tba  protocol  was  rigned  providing  for  Ae 
cession  of  Porto  Rico,  etc.,  to  the  Umted 
States;  18  Oct.  1898  the  last  of  the  Spanish 
troops  lo  sail  embarked  for  the  peninsida ;  die 
forces  of  the  United  States  occupied  San  Jnan, 
Maj.-Gen.  John  R.  Biocdte  taking  09  tfae  duties 
of  military  governor.  His  successors  in  diat 
office  w«-e:  on  6  Dec  1898.  Maj.-Gen.  Gtiy  V. 
Henry,  and  18  May  1899.  Brig.-Gen.  George  W. 
Davis.  This  government  ia  noted  in  the  his- 
tory of  Porto  Rico  for  its  miUness  and  wis- 
dom. On  8  Aug.  1899  a  hurricane,  acconmanied 
by  excessive  rainfall,  devastated  the  island,  3,369 
persons  being  Idtled  otitright,  while  thovaands 
died  from  starvation.  The  army  distributed 
32,000,000  rations  to  the  sofiereis.  Disasters  of 
thU  nature  have  befallen  'Porto  Rico,  although 
probably  never  so  severe,  more  than  20  timci 
since  the  year  1515,  occurring  most  conunonl^ 
in  July,  August  and  September.  On  12  April 
19D0  an  act  of  Congress  required  that  there 
should  be  established  for  Porto  Rico  a  modified 
territoria)  foim  of  government,  consisting  of 
executive,  legislative  and  judicial  branches.  For 
the  ben^t  oi  such  govervcoeiit  a  tiriff  o£  15 

Cr  cent  was  imposed  on  tmporis  from  the 
nited  States  into  Porto  Rico,  and  vice-vetsa. 
On  1  May  1900  civil  government  was  inaugu- 
rated, having  the  following  general  features: 
Governor,  appointed  by  the  President  of  the 
United  States  j  legislative  assembly,  consist- 
ing of  an  executive  council  or  senate  appointed 
by  the  President  (six  Americans  and  live  Porto 
iGcans).  and  a  house  of  delegates  (35  mem- 
bers elected  by  the  people)  ;  judiciary,  includ- 
ing Supreme  and  United  States  District  Courts. 
The  first  governor  was  Hon.  Charles  H.  Allen. 
His  successor,  IS  Sept  1901^  Hon.  Wil- 
liam H,  Hunt;  25  July  1901  the  President  pro- 
claimed cessation  of  tariff  duties  between  Porto 
Rico  and  the  United  States.  On  2  Dec  1901 
the  Supreme  Court  of  the  United  States  decided 
that  Porto  Ricans  were  not  ipso-facto  citizens 
of  the  United  States.  In  December  1902  the 
insular  treasury  had  on  hand  a  considerable 
balance  from  revenues  produced  by  the  system 
of  local  taxation  enacted  by  the  legislative  as- 
sembly. On  4  July  1904  Bcekman  Winthrop 
took  the  oath  of  office  as  governor ;  followed 
by  George  R.  Colton.  Mr.  Colton  was  suc- 
ceeded hy  Arthur  Yager  jn  1913.  The  present 
constitution  is  determined  by  the  "Organic  Act* 
oi  1916,  the  main  features  of  which  ave  the 
granting  of  American  citizenship  to  the  people 
of  Porto  Rico,  the  sqtaraiion  ot  the  le^slative 


and  execndve  departroenM,  cxtensioh  of  -the  a^ 
Boistive'jtKliciary  sysfem  and  an  dedive  senate. 
The  fianchtK  is  r^Btficied  to  dtinms  of  the 
United  States  21  years  of  a^e  or  over,  readence 
of  one  rear  and  stidi  additioital  qttabficatioHB 
as  tnsy  be  prescribed  by  the  tegislatnre,  but  no 
property  pnaliJicMton  may  be  imposed.  The 
governor  is  appoiafeed  by  the  Presidcht  of  the 
United  States.  The  senate  is  composed  of  19 
members  and  the  house  of  representatives  oC 
39  fficnibera.,  The  island  ii  repttsentttd'  ia  the 
United  Stales  Congross  by  3  resident  comois- 
sioner  elected  for  four  ytars.  Six  heads  of 
departmenta  form  a  council  to  the  governor. 
Thepe  are  two  political  parties  in  Porto  Rioo. 


a  Warited  tendency  for  Americsaiiation.  wants 
As  IsWd  to  become  a  State  of  the  Union,  and 
the  otlier,  the  UiwHiist  party,  with  a  platfonn 
advocatli^  cUmt  home  rule  under  &  coloniat 
government,  statehood  or  independence.  In- 
one  point  both  parties  agree,  and  that  Is  that 
the  wner  kouM^  which,  in  now  appointive, . 
Ebonld  be  elective  at  leaH  a  majority  of  iL 
,  .  Literatnra,  Histciry>  Arta. —  Porto  Rico  has 
■ '      "     literature.    It  is  not  very  in- 


.     ...    .  exuber- 

,  and  the  despotism  to  which  it  has  been 

subjected,  hav«  fostered  pontic  production,  the 
genre  of  literature  more' successfully  cultivated. 
Among  the  poets  who  flourished  between  the 
y«ai;s  1860  and  1880  are  Jos6  Gauthier  Benltex, 
of  exquisite  tenaibibty,  a  Lanuirtinean  melan- 
choty  and  a  rare  sen£<e  of  beauty;  and  Josi  G* 
PadiUa,  better  known  as  the  "Citribe,'  a  brave 
bear^  who  gave  vent  to  his  patriotie  indif^ation 
in  vigorous  and  well-rhymed  stanzas.  Deca* 
deuce  set  in  after  the  death  of  these  two  poets. 
There  are;  however,  soiAe  younger  poets  of 
considerable  talenlS)  amoiiH  who  may  be  men- 
tioned J.  dc  Diego,  Lola  Tio,  R.  del  Valle,  J. 
Gordil,  Negron  Sanjurjo,  F.  Cestexo,  E.  del 
Toro,  Neeron  Flores,  and  F,  G.  Marin  who 
was  Irillea  in  Cuba  fighting  for  the  cause  of 
liberty.  HUtorians  (local) :  By  the  middle  of 
the  19th  centuiy  Alejandro  Tapia  published 
his  'Biblioteca  ifstorlca  de  Puerto  Rico' ;  later 
J,  Julian  Acosta  published  a  revised  and  com- 
mented edition  of  the  'Histoiy  of  Porto  Rico' 
fay  Fray  liiigo  Aibtad;  and  among  the  contem- 
porary authors  we  bave  Salvador  Brau  and 
Drs.  St^l  and  Coll.  Orators:  Manuel  Cor- 
chado,  who  died  while  still  young  (1840-84), 
has  been  perhaps  the  most  doqnent  orator  pro- 
duced by  Porto  Rico.  His  brilliant  speeches  In 
behalf  of  the  liberties  of  his  oomitry  are  still 
renfembcred.  He  was  also  a  poet  and  writer. 
Among  tile  oratoris  of  the  day  are  J.  Hernandez 
Lopez  and  R.  Matienzo  Cintron,  hofti  powerful, 
and  brilliant,  good  spedmens  of  the  best  parlia- 
mentary speakers,  and  Alvarez  Neva,  a  power- 
fnl  forensic  orator.  Journaliim:  This  was  Bie 
chosen  by  the  Porto  Ricans  to  contest 


understood  in  lie  United  States;  It  is 

more  of  doctrinal  and  polemic  character;  bat 
PC^rtinff  is  gradually  creeping  in,  and  we  may 
say  that  the  iufluence  of  modern  ideas  in  Porto 
Rico  is  nowhere  better  manifested  than  in  llie 
field  of  journalism.  Among  the  ablest  news- 
paper men  of.  the  day  are  L.  Uutioe  Rivera,  Dr. 
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Zeno  Gandoa,  Manual  Rossy  and  Malos 
Beiriier.  Miuic:  The  hi^er  order  of  music  is 
not  cultivated  in  the  islaiul,  so  far  at  produc- 
tion is  concerned;  tiiere  arc,  however,  some 
clever  composers  of  *danza,*  a  dandiu;  piece,  a 
sort  of  a  rondo  andante  which,  betng  exceed' 
jngty  graceful  and  melodious,  evinces  better 
than  anything;  Porto  Rican  the  nature  and  seu- 
sibiltty  of  this  people.  Pamters:  Campeche  and 
F.  Oiler. 


Bautista  de  Puerto  Rico>;  Beaddter,  C,  *The 
United  States,  with  Excursions  to  Mexico, 
OAa,  Porto  Rico  and  Alaska*  (4th  ed.,  New 
York  1909);  Bran,  Salvador, 'Histoirede  Porto 
Rico>  (ib.  1904);  Browne  and  Etale,  <New 
America  and  the  Far  East'  (9  vols.,  Boston 
1910) ;  Carroll,  H.  K,  <Repoi4  on  the  Island  of 


'Porto  Rico:  Its  Conditions  and  Possibilities' 
(New  York  1899) ;  Fewkes,  J.  W.,  'Aborigines 
of  Porto  Rico  and  the  NeigfaborinK  Islands' 
(in  Bureau  of  American  Ethnoloprv.  2Sth  An- 


1899) :  Hill,  R.  T.,  'Cuba  and  Porto  Rico'  (ib. 
1898) ;  Ober,  F.  A.,  'Porto  Rico  and  Its  Re- 
sources*' (ib.  1899) ;  Robinson,  A.  G.,  'The 
Porto  Rico  of  To-Day'  (ib.  1899) ;  Rowe.  U 
S.,  'The  United  States  and  Porto  Rico'  (ib. 
1904) ;  Van  Middledyk.  R.  A.,  'History  of 
Porto  Rico,  from  the  Spanish  Discovery  to^jhc 
American  Occupation'  (Boston  1903) ;  Verrill, 
A.  H,,  'Porto  Rico,  Past  and  Present'  (New 
York  1914);  Willougliby,  W.  F.,  'Territories 
and  Dependencies'  (ib.  1905) ;  Wilson.  E.  S., 
'Political  Development'  (Columbus,  Ohio, 
1906) ;  'Compilation  of  the  Revised  Statutes 
and  Codes  of  Porto  Rico'  (Washington  1913)  ; 
'Reports  on  the  Agricultural  Resources  and  on 
die  Industrial  and  Economic  Resources  of  Porto 
Kco>  (ih.  1900) :  'Annual  Reports  of  the 
Governor  of  Porto  Rico'  (ib.)  ;  'Monthly 
Stmmiary  of  Finance  and  Commerce  of  Hie 
United  States'  (ib.) ;  Leslie's  'Official  History 
of  the  Spanish-American  War'  (ib.  1899); 
Morris,  R.,  'Our  Island  Empire'  (Philadel- 
phia 1899). 

POKTO  RICO,  Univenitjr  of,  an  institu- 
tion for  the  prontotion  of  higher  education, 
created  by  an  act  of  the  insular  legislature 
which  was  approved  12  March  1903.  The 
president  of  its  board  of  trustees  writes  that 
one  of  the  first  acts  of  the  *aniiy  officers'  dur- 
ing <the  occupation  of  the  island  by  military 
forces  of  the  United  States  at  the  close  of  the 
Spanisb- American  War  was  the  establishment 
of  a  normal  school.  (For  the  need  of  instruc- 
tion, and  of  teachers  to  ^vfl  it,  see  PoKio  Rico: 
PofuialioM  and  EdttaUton).  That  school  was 
located  at  Fajardo  on  a  site  of  80  acres  given 
for  the-  purpose  by  the  dtizens  of  that  town. 
It  soon  became  evident,  however,  that  a  more 
central  location  was  required,  and,  tfaerefore.  in 
1901  the  school  was  transferred  to  Rio  Piedras. 
^Mien  die  universitj;  was  founded  (19C0)  die 
nonnal  school  with  its  land,  etc,  passed  mder 


the  control  of  the  university  board  of  trustees 
and  became  the  first  department  of  that  institu- 
tion to  be  put  into  full  operation.  In  its 
bmldin^  and  equipment  the  normal  department 
has  enjoyed  the  liberality  and  interest  of  the 
people  of  Ponto  Rico.  Its  growth  has  been 
steady.  At  the  April  1913  meeting  of  the  board 
of  trustees  of  the  university  resolutions  were 
passed  creating  a  college  of  law,  college  of 


four  years,  giving  authority  for  the  granting  of 
the  degree  of  bachdor  ot  science  or  badielor 
of  ans  upon  the  satisfactory  completion  of  this 
course.  The  college  of  liberal  arts  had,  indeed, 
been  legally  constituted  since  1911,  but  no 
particular  effort  bad  been  made  to  attract 
students.  The  president  of  the  Univerai^  of 
Porto  Rico  states  that  the  act  of  12  ManJi 
1903  vested  authority  in  a  board  of  trustees 
composed  of  11  members;  that  the  bond  of 
connection  between  ^is  new  university  and  the 
Department  of  Edoottion  was  preserved  through 
the  appointment  of  the  commissioner  of  educa- 
tion as  preiidenl  of  the  board  of  trustees  and 
diancellor  of  the  university,  ex  officio;  and 
that  'except  for  4liis  connection,  the  university 
is  an  independent  and  separate  department  of 
the  insular  government*  The  same  act  gave 
the  board  of  trustees  power  to  establish  new 
departments  and  the  rig^t  to  confer  degrees. 
Subsequently  die  numbn*  of  members  of  the 
board  of  trustees  was  reduced  from  II  to  7,  the 

Svemor  ajtpointing  four  while  the  remaiiung 
-ee,  namely,  the  commissioner  of  education, 
the  treasurer  of  Porto  Rico  and  the  speaker  of 
the  house  of  delegates,  are  ex  officio  memlMrs. 
The  woric  of  that  department  known  as  tfae  col- 
lege of  agriculture  and  mechanic  acts,  at 
Mayaguez,  was  bwun  in  1912.  Consult  Annnal 
Reports  of  the  Governor  of  Porto  Rico  (ia 
Aimual  Reports,  War  Department,  Washing- 
ton). 

PORTO  RICO  EXPBDITION,  MOhary 
and  Naval  Society  of  the,  an  association  pro- 
jected at  Caguas,  Porto  Rico,  11  Oct.  1898.  and 
formed  at  Columbus,  Ohio,  5  Tune  1900,  to  bring 
into  permanent  relationship  the  men  connected 
vith  the  military  and  naval  operations  during 
the  Spanish-Ame rican  War  which  led  to  die  ac- 
quisition of  Porto  Rico  by  the  United  States. 
There  are  three  classes  of  members,  active, 
associate  and  honorary.  The  active  members 
comprise  those  officers  and  enlisted  men  in  any 
branch  of  the  United  Slates  service  who  ac- 

Sanied  the  Porto  Rico  expedition  and  were 
e  island  on  or  before  18  Oct.  1900.  the  day 


are  those  soldiers  or  sailors  of  ^ood  reputation 
who  were  attached  to  organizations  or  vessels 
which  composed  the  expedition  but  who, 
through  siclniess,  disability  or  by  assignment  to 
other  duties,  were  detained  in  the  United  States 
and  failed  to  activelv  participate  in  the  expedi- 
tion. Members  of  Oie  Red  Cross  Society,  vol- 
unteer nurses  and  others  who  served  with  the 
army  in  Porto  Rico  may  also  become  associate 
members. 

PORTO  SANTO,  pOr'too  Mn'too,  one  of 
the  Madeira  Islands,  26  miles  northeast  of 
Madeira  (q.v.).  Its  area  is  about  20  square 
miles.    It  is  six  to  eight  miles  in  length,  two  to 
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three  in  ttreaddi  and  not  more  tha*  500  feet 
mbove  sea-level,  though  the  surface  is  nigged 
and  hilly.  It  is  of  volcanic  origin,  and  almost 
destitute  of  trees.  The  soil  Is  poor;  the  only 
productions  are  Hmeatone,  maixe^  barley,  vegeta- 
bles, a  few  fruits  and  a  poor  land  of  wine.  Its 
capital,  La  Vilha  do  Porto  Sento,  on  a  hand- 
some ba;^  with  a  good  harbor,  protected  by  a 
battery,  is  frequented  by  vessels  going  to  and 
from  the  Cape  of  Good  Hope,  Fop.  of  island 
about  1,600. 

PORTOBELLO,  pflr-to-bfl'o,  Scotland,  a 
suburban  watering-place  of  Edinbur^,  three 
miles  to  the  east,  on  the  Firth  of  Forth.  Its 
first  house  was  built  in  1742  by  one  of  Admiral 
Vernon's  ofUcers,  in  the  expedition  against 
Puerto  Bello,  whence  its  name,  but  its  progress 
dates  like  that  of  its  east  extension,  Joppa,  I roro 
1804.  It  has  some  manufactures  of  glass,  pot- 
tery, bricks,  etc.,  and  is  fully  equipped  with  the 
usual  accompaniments  of  a  popular  summer  sea- 
baching  resort. 

PORTOVIEJO,  p6r"t&-ve-a-h«,  Ecuador, 
the  administrative  seat  of  Manabi  Province,  100 
miles  noT^  of  Guayaqail.  It  was  founded  in 
1534.  and  was  frequently  captured  and  de- 
stroyed by  buccaneers.  Jt  has  manufactures  of 
straw  hats. 

PORTRAITURE.  See  PAHmNO;  Photoo- 

RAPHY. 

PORTSBA,  port'se,  England.    See  Posn- 

MOUTK. 

PORTSMOUTH,  ports'math,  England,  the 
principal  naval  station  of  Great  Britain,  a  sea- 
port and  municipal  and  parliamentary  borough, 
in  Hampshire,  on  die  southwest  extremity  oi 
Portsea,  68  miles  southwest  of  London  by  rail 

The  island  of  Portsea  is  bounded  on  the  east 
by  Langston  Harbor,  on  the  west  by  Portsmouth 
Harbor,  and  on  the  south  by  the  roadstead  or 
channel  of  Spiihead,  across  which  is  the  Isle  of 
Wight;  it  is  separated  from  the  mainland  Inr 
a  narrow  creek  called  Portbridge  Canal.  It 
consists    of    the    four    districts,    Portsmouth 

n«r,  Portsea,  Landport  and  Southsea,  these 
K  now  more  extensive  than  the  towns  to 
which  they  belong.  Tlic  towns,  united  so  as 
to  form  a  fortress,  are  protected  by  one  of  the 
most  extensive  modem  systems  of  fortificationi^ 
which  have  replaced  die  former  moats,  walls, 
and  ramparts,  entered  by  four  gates,  one  of 
Ihem  designed  by  Inigo  Jones.  Landport  and 
Kingston  are  adjacent  to  Portsea  on  the  north, 
and  Southsea,  on  the  east  side  of  the  town  of 
Portsmouth.  Tbe  two  first-named  districts  are 
for  the  most  part  occupied  by  artisans  connected 
with  the  royal  naval  dockyard  in  Portsea.  A 
fine  park,  the  Victoria,  ia  in  a  conveniently 
central  situation.  Southoea  is  one  of  the 
favorite  English  seaside  resorts.  Its  situation 
CMnmands  fiae  views  of  the  anchorage  at  Spit- 
head,  and  of  the  Isfe  of  Wight.  Southsea  com- 
mon, which  extends  down  to  the  beach,  forms 
a  fine  public  recreation  ground,  and  on  it 
tnops  from  the  neighboring  garrisons  are  oft«n 
aMemUed  for  field  days  and  reviews.  South- 
tea  Castle  with  its  adjacent  earthworks,  the 
batteries  of  the  Gosport  side,  and  the  circular 
forts  in  the  roadstead,  command  the  entrance 
to  Portsmouth  Harbor.  The  town  of  Gosport 
on  the  opposite  side  of  the  harbor  entrance  is 


connected  widi  Portemooth  by  a  floating  bndce 

The  best  street  in  Portsmouth  is  the  High 
street,  which  tfivides  the  town  into  two  nearly 
equal  parts  and  contains  the  principal  sb<^M, 
hotels  and  places  of  business.  Tbe  pronunent 
pnblic  buildings  include  Government  House, 
the  splen<Ud  new  town  hall  opened  in  1890,  the 
post  office,  the  grammar  school,  Alhenxum, 
Theatre,  hospital,  Sailors'  Home,  Central  Rail- 
way statitm,  itae  pari^  church  (Saint  Thomas 
4  Becket's),  built  about  1170,  the  Roman  Catho- 
lic cathedral  with  schools  adjacent,  the  Presby- 
terian Church,  the  Independent  Qiapel  in  King 
street,  and  numerous  other  places  of  worship^ 

The  royal  dockyard,  which  has  been  ex- 
tended by  the  addition  of  new  docks  and 
hasjna,  covers  an  area  of  about  SCO  acres.  It 
is  enclosed  by  a  wall  14  feet  high,  and  eiUered 
by  a  kkfty  gateway.  It  includes  vast  store- 
bonses,  madiine-shops,  extensive  slips  and 
docks,  ranges  of  handsome  residences  for  the 
port-admiral  and  other  officials,  etc.  Out^de 
the  dockyard  an  area  qf  14  acres  contains  the 
gunwharf,  where  vast  numbers  of  guns  and 
other  ordnance  stores  are  kept ;  and  there  is  an 
armory  with  25,000  stand  of  small  arms. 

Portsmouth  has  no  important  manufacturett 
exc^t  those  connected  with  its  naval  establish- 
ments, and  a  few  large  breweries.  Its  trade, 
both  coasting  and  forei^,  is  of  considerable 
extent:  the  former  consisting  chiefly  of  coals 
from  the  Welsh  and  Newcastle  coal  fields,  cattle 
and  sheep  from  the  Isle  of  Wi^bt  and  the  west 
of  England,  and  large  quantiues  of  corn  and 
provisions  from  Ireland ;  and  the  latter  of  wine 
from  different  parts  of  the  Continent,  eggs  from 
France,  and  timber  from  the  Baltic. 

Portsmouth  is  mentioned  in  the  Sax»H 
Chronicle  as  existiiuz  in  501.  It  ap^iears  to  have 
taken  the  place  of  Porchester,  which  as  Porlus 
Magnus  had  been  selected  by  the  Romans  for  a 
naval  station,  but  became  unfit  for  that  purpose 
in  consequence  of  the  silting  of  the  harbor. 
During  the  reign  of  Alfred  a  fleet  of  nine  ships 
fitted  at  tbe  port  defeated  the  Danes,  who  had 
long  infested  the  coast:  and  immediately  before 
the  Conquest  a  large  fleet  was  fitted  out  here 
to  intercept  the  Norman  armament  About  1256 
Henry  III  assembled  an  army  here  for  the  in- 
vasion of  France.  In  1377  Portsmouth  was  at- 
tacked by  the  French,  who  succeeded  in  burn- 
ing a  part  of  the  town.    This  disaster  appears 


IV,  were  mudi  improved  and  extended  during 
succeeding  reigns.  The  town  was  taken  by  the 
Parliamentarians  tn  1642.  The  Royal  Georgt 
battleship  in  1792  heeled  over  and  sank  tn 
Portsmouth  Harbor,  drowning  nearly  1,000  per- 
sons.   Pop.  about  231,141. 


Piscataqua   River  near  its   mouth,  ■ .__. 

Boston  and  Maine  Railroad,  57  miles  north  of 
Boston.  It  was  first  settled  in  1623  by  a  com- 
pany under  the  direction  of  Fernando  Gorges, 
and  was  under  the  jurisdiction  of  Massachusetts 
until  1679,  when  New  Hampshire  became  a 
separate  cokiny.  It  was  incorporated  as-  a  town 
in  1653,  when  it  received  the  name  of  Ports- 
mouth, and  became  a  city  in  1849.  It  was  the 
capital  of  tbe  State  for  tooK  time,  and  is  now 
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alternately  with  Concord  die  eat  oi  tbe  wi- 
sions  of  the  Uniteil  States  District  Court  of 
New  Hampshire,  It  is  built  on  a  peninsula, 
and  has  an  excellent  liartxir,  deep,  well  shel- 
tered and  always  free  from  ice;  it  is  tbe  only 
seaport  in  the  State,  yet  has  practically  no 
foreign  crnnmerce,  but  a  considerable  coastiog 
trade,  particularly  in  coal.  Over  1,000,000  tons 
of  coaJ  are  shipped  atmiully  to  Dover,  Concord, 
Uanchester  and  other  inland  cities.  The 
hat^T  is  protected  by  earthworks  at  Jafirey's 
Point  and  Gerrish's  Island.  The  manuiactur- 
lag  estabtishments  are  unportant;  they  include 
boot  and  shoe  factories  cotton  mills  and 
inarbte  works,  button  works,  tanneries,  found- 
ries, oil  refineries,  lumber  yards.  Shipbuilding 
was  formerly  an  important  industry,  and  Bnuill 
vessels  are  still  built.  The  induBtrial  output 
of  Ae  dty  is  valued  at  $3,000^000  yearly.  It 
has  railroad  and  trolley  connection  with  York 
Beach,  Hampton  Beach,  and  other  popular 
summer  resorts;  and,  in  the  summer,  daily 
steamboat  connection  with  the  Isles  of  Shoal& 
It  is  a  quiet  dty  and  old-fashioned  in  appear- 


toric  interest;  3dei  among  these  are  tfae  Went- 
worth  house,  the  Warner  house,  the  Moffnt 
house,  the  Pierce  mansion  and  the  Langdon 
house.  Otb«r  builifings  of  note  are  the  Saint 
John's  Church,  the  North  Congregational 
Church,  the  Federal  custom  bou«,  the  Athe- 
nxum,  the  Rockin^am  County  courthouse,  the 
Portsmouth  Hospital,  the  three  national  banks, 
two  savings  bania  and  the  trust  company.  The 
latter  has  a  librury  of  over  25,000  volumes,  and 
there  is  also  a  public  library  of  20,000  vohimes. 
The.  dty  contains  a  Home  for  Indigent  Women, 
a  Home  for  Children  and  other  charitable  insti- 
ttitions.  The  navy  yard,  which  Is  officially 
known  39  the  Portsmouth  navy  yard,  is  situated 
on  an  island  of  tbe  Piscataqua  (formerly  known 
as  Fcmald's  Island),  within  tne  limits  of  the 
town^p  of  Kittery,  Me.  It  has  large  dry- 
docks  and  in  the  days  of  wooden  ships  many 
were  built  here  including  the  Ranger  and  the 
Ktarsarge.  For  many  years  the  historic  frigate 
Constitution  was  kept  at  this  navy  yard,  until 
tak«n   to    Charleston.     In    1898   the    Spanish 

Erisoners  from  Cervera's  fleet  were  bron^t 
ere  and  given  comfortable  tjuartcrs  on  a  small 
island  connected  whh  the  navy  yard  island.  The 
treaty^  ending  the  Russo-Japanese  War  was 
negtitiated  at  Portsmouth  in  the  "Peace  Build- 


ing." 


™b- 


lie  parks,  Langdon,  HaVcn  and  Goodwin, 
is  a  statue  of  General  Porter  in  Haven  Park 
and  a  Soldiers  and  Sailors'  Monument  in  Good- 
'  1  Park.     There  is  also  a  iar^  public  ^lay- 


legislative  council.  The  police  commissioners 
arc  appointed  bj;  the  State.  The  vBtcrworks 
are  under  municipal  management.  Fop.  11,61^ 
The  dty  claims  among  her  illustrious  sons  Gov. 
Benjiing  Wentworth.  his  ne^icw.  Gov,  John 
Wentworth,  Gov.  John  Langnoo,  Tobias  Lear, 
the  private  secretary  of  George  Wa^ington, 
Benjamin  P.  Shillaber,  James  T.  Fields.  Thomas 
Baifcy  Aldrich  and  Gen.  Fiti  JcJin  Porter. 

PORTSMOUTH,  Ohio,  dty  and  county-seat 
of  Scioto  County,  at  the  confluence  of  the  Sdoto 
and  Ohio  rivers,  at  the  southern  terinitras  of  the 
phto  Canal,  and  on  the  Chesapealce  and  Ohio, 


the  BaltiI■or^  and  Ohio,  tbe  NorftA  and  West- 
ern, the  Cheaapeak*  and  Ohio  Northern  and 
the  Ohio  Valley  Traction  Line  railroads,  about 
80  miles  in  a  direct  line  south  of  Couunbus 
and  107  miles  east  by  sonth  of  Cindnuati.  It 
has  steamboat  cosneotioit  with  all  the  Ohio 
River  ports.  It  was  settled  in  ISO)  and  in  1814 
waa  iaaoilMwatcd.  It  is  in  an  agricultural 
region,  and  in  tbe  vicinity  are  valuable  deposits 
of  fir^-day.  It  is  tbe  ctwunerdal  centre  oi  an 
extensive  mining  and  manufacturing  section. 
The  chief  manufactures  of  the  dty  are  steel 
tniJl  products,  fpundry  and  machine-shop  prod- 
ucts, paving  and  building  brick,  fire-brick,  car?, 
lumber  products,  stoves,  ranges,  beer,  rectified 
spirits,  paper  boxes,  wagons,  carriages,  furni- 
ture, veneer  factory  products  and  boots  atid 
shoes.  The  invested  capital  in  manufacturing 
plants  is  ^,SOO,000;  and  the  value  of  the 
products  aggregates  $10,000,000  yearly.  The 
principal  ptiblic  buildings  ate  the  ^overtunent 
building,  county  courthouse,  municipal  build- 
ings, some  of  the  business  blocks,  the  church 
and  educational  buUdingE.  It  has  a  dtr  hos- 
pital, homes  f  of  old  ladies  and  orphanages.  Tbe 
educational  inatitutions  are  the  public  and 
parish  schools,  several  private  sdiooli,  a  public 
Ubrary  and  the  Hamilton  PeeUes  reading  room. 
The  principal  parks  are  Athletic,  Grandview, 
York,  Millbrook  and  Tracy.  In  thf  vidoi^  are 
interesting  remains  of  the  Mbtind  Builders. 

The  government  is  vested  in  a  mayor,  who 
holds  office  two  ^wars,  and  a  coMndL    Tbe  ad- 


the  members  of  the  school  board.    -- 

of  the  peace,  the  board  of  public 
service,  the  assessors,  dty  treasurer,  ci^  so- 
licitor and  dt]r  auditor,  tlie  business  manage- 
ment of  the  dty  is  in  charge  of  the  board  of 
public  service.    Other  subordinate  ofBdals  are 


justice 


PORTSMOUTH,  R.  I.,  town  and  county 
seat  of  Newport  County,  10  miles  north  by  east 
of  Newport,  on  the  New  York,  New  Haven  and 
Hartford  Railroad.  It  has  a  public  library, 
courthouse,  good  schools,  churches,  etc  Agri- 
culture and  fruit-growing  are  die  chief  indus- 
tries.    Pop.  2,861. 

PORTSMOUTH,  Va.,  dty  and  county-seat 
of  Norfolk  County,  occupies  the  western  or 
mainland  side  of  the  hartor  of  Norfolk- Ports- 
mouth, where  the  larger  rail  systems  of  tiie 
South  — the  Southern  Railway.  Atlantic  Coast 
Line  Railroad  and  Seaboard  Air  Line  Railway 
—  have  their  deep  water  ferminals ;  other  lines 
serving  Portsmooth  are  the  New  York,  Phila- 
delphia and  NorfoBt  (Penosylvaaia  System), 
Chesapeake  and  Ohio,  Virginia,  Norfolk  and 
Western  and  Norfolk  Southern.  Norfolk  which 
lies  just  across  the  harbor  is  connected  by 
a  commodious  steam  ferry  which  runs  at 
10  minute  intervals,  also  by  railroad  feniet. 
The  city  is  governed  by  a  eeundl  of  leveo, 
one  of  whom  is  the  chairman  and  in  all  re- 
F;peets  is  mayor,  excepting  he  is  without  the 
power  of  veto.  The  coundl  selects  a  manager 
and  ttie  people  expect  results.  This  new  Itam 
of  government  took  effect  1  Sept.  1916.  Real 
estate  and  personal  i^aluations  total  $15,297,507, 
which  together  with  raih-oad  property  asscBft- 
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ihenu  Md  the  gAvemment  boldinss  brii«  the 
total  to  $32,297,507.  Portmonth  was  nuned 
for  the  city  of  tbat  tMTne  in  EnRtond  Its  most 
notable  featore  it  the  Tocry  ]«rd;  althbtlgh 
dtnated  withiti  seren  blocks  of  Ae  faeart  of 
FoTtsmoutfa,  it  is  ofGcially  Imown  a*  Ae  Nor- 
folk  navy  yard.  Built  bv  the  BritiA  in  the 
Hhfa  century,  it  was  punjiaaed  by  die  United 
States  in  1801,  Burned  by  the  Federals  in  1861, 
it  ms  rebtiilt  by  the  Confederates  aflA^hetd  by 
thcic  until  I^rlstttouth  was  reoecupied  by  the 
Federals  near  the  close  of  the  war.  It  is  flow 
the  most  important  and  lai^Mt  in  the  country, 
occupies  350  acres,  has  three  large  drydocks 


in  this  harbor  of  five  other  roads  snd  oumerous 
sreamsfaip  and  steamboat  lines,  while  foreign 
transportation   is  represented  by  many  of  tine 

rit  traOs- Atlantic  lines.  It  is  estimated  by 
United  States  government  that  the  value  of 
Ae  traffic  passing  throuph  die  harbor  dtiring  die 
fiscal  year  1915  approximated  in  value  Sl,373,- 
142,923  and  represented  a  tonnage  of  36,433,935. 
Exports  during  the  same  period  totaled  $20,- 
000,000  and  imports  nearly  $4,000,000.  Seventy- 
five  manufacturing  concerns  representing  42 
industries  have  sprung  up  within  a  compara- 
tively short  period,  due  tp  a  manufacturing  lone 
that  followed  the  huilding  of  a  belt  line  railroad 
10  facilitate  the  interchange  of  frei^t  betweea 
the  eight  rail  lines.  Cotton  seed  oil  products, 
soap  tor  textile  purposes,  talcum  powder,  creo- 
soted  conduits,  underwear^  hosiery,  excelsior, 
butter  dishes,  copper  smelting,  cotton  seed  hull 

Sroducts,  blotting  paper,  paper  boxes,  dyeing, 
ox  shooks,  etc,  are  among  the  many  items 
that. are  manufaclured  here.  Portsmouth  con- 
tains a  naval  training  station,  a  naval  maga- 
zine and  a  United  States  Naval  Hospital  and 
park:  also  the  King's  iDaugfaters  Hospital, 
armory,  public  library,  orphanages,  homes  for 
the  aged,  a  Y.  M.  C.  A,  huildlna  Trinity  Church, 
built  in  I7t2  and  several  large  commercial 
structures.    Pop.  39;^ 

PORTSMOUTH,  Trwrtr  of.  The  treaW 
of  peace  signed  5  Sept.  1905  at  the  navy  yard, 
Portsmouth,  N.  H.,  which  ended  the  Ru^so^ 
Japanese  War,  1904-05.  After  nearly  16  months 
of  war  between  Russia  and  Japan  over  the 
former  nation's  occupation  policy  in  Manchuria 
(q.v.),  President  Roosevelt  in  the  early  part  of 
May  1905  made  known  his  sincere  belief  that 
the  time  had  come  for  the  two  belligerents 
to  end  the  war  and  conclude  peace.  In  accord- 
ance with  these  proposals  Russia  and  Japan 
nathed  their  plenipotentiaries,  who  were  setrt 
to  the  Portsmouth,  N.  H.,  navy  yard,  which 
had  been  selected  as  the  place  of  conference, 
and  on  10  August  the  negotiations  were  be- 
gun. On  29  Au^st  an  accord  was  brou^t 
about,  the  treaty  signed  by  the  plenipotentiaries 
on  5  September,  and  approved  by  the  emperor 
of  Japan  and  the  tsar  of  Russia  on  14  October 
to  Mke  effect  on  the  16th.  Japan  consented  to 
yidd  some  of  the  Mancturian  territory  won 
and  Russia  consented  to  Japanese  supremacy  in 
Korea.  Incidentally,  owing  to  racial  sympathies 
and  because  of  the  ptestige  gained,  Japan  at- 
tained supremacy  in  Chinese  affairs.  See 
Chiwa;  Japan  — Rusjo- Japanese  War;  Rca- 
BIA  —  History, 
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gil'),  the  soudiwestenunoct  npikAc  o ,^ 

on  the  Iberian  or  Pyrenean  Peninsula,  between 
Spain  and  tha  Atlantic  Ocean.    The  Portuguesa 

tida  is  Rept^kea  Poriitgvesa.  No  natural 
boundaiies  atpaiate  Portugal  from  Spain,  ex- 
Of^t  on  a  snail  part  of  the  frontier,  the  Minho 
River  forming  part  of  the  nor^m  boundary, 
and  the  Guaduna  River  pan  of  the  southeast- 
etn.  The  shape  of  Portttgal  ih  nearly  that  of 
a  par]illelM;ram.  Its  greatest  length,  north  to 
south,,  is  3S3  miles,  greatest  breadth  138  miles, 
extending  tespectiyeb'  between  latitudes  36'  55' 
to  42=  7'  N.,  fang^tudes  f  IS'  to  9^  30*  W.  The 
territory  is  divided  into  the  three  provinces  of 
Uinho,  %790  square  miles ;  Tras-os- Monies, 
4,163  square  miles:  Beira,  9,208  square  tniies; 
Estrcmadura,  6)937  square  miles;  Alemt^, 
9,219  square  miles;  Algarve  (Faro).  1,937. 
square  miles;  aad,  with  the  instUar  provinces, 
eotnprisitig  the  Azores,  922  square  miles,  ana 
Maoeiia,  314  square  miles,  gives  a  total  area  of 
35,4%  square  miles  for  the  republic;  but  this 
doea  not  include-the  colonies  noted  below.  The 
ook  lai^e  cities  are  Lisbon  (q.v.),  the  capital, 
and  Oporto  (q.v.),  die  chief  port.  Setuhal, 
Fundiat  (Madeira),  Biaza  and  Coimbnt  have 
each  over  20,000  population. 

ColoniM—  Besides  the  Azores  and  Madeira 
islanils,  mentioned  above,  the  Portu^pese  African 
colonics  are  823,334  square  nnies  in  area,  with 
an  estiauted  pcqinlatitm  of  over  8,000,000;  The 
hzBCBt  oi  these  i>  Portuguese  West  Africa, 
fortncrty  called  Angola;  nearlv  as  lai^e  is 
Portiigtieae  £ast  Africa  (q.v.),  lonnerly  called 
Mozambique.  There  are  also  the  Cape  Verde 
Islands  (q.v.),  Portuguese  Guinea  (q-v.), 
Principe  Vor  Prince's)  and  Saint  Thomas 
istafids.  iWr  Asiatic  colonies  of  8^^  square 
miles  have  an  estimated  j^opulation  of  950,000; 
(>oa,  Damio  and  Timor  in  India,  and  Uaceo 
Island  and  some  small  islands  in  the  Indian 
Archipelago  complete  the  other  dependencies. 

Topograph;  and  Phnical  Featorea^— The 
coast-line,  of  great  length  in  proportion  to  the 
extent  of  the  whole  surface,  lies  mainly  north 
and  south  on  the  Atlantic,  but  extends  scMue  50 
miles  westward  to  Cabo  da  Roca,  the  most 
westerly  point  of  the  peninsula  and  of  con- 
ttnentaf  Europe.  Here  it  becomes  somewhat 
Irregular,  forms  two  bays — that  of  Lisbon  and 
that  of  Setubal — by  the  interjection  of  the  re- 
markaUe  promontory  which  terminates  In  Cape 
Espichel,  and  again  curves  round  in  a  south- 
southwestei^y  direction  till  it  readies  Cape  Saint 
Vincent,  where  it  suddenly  turns  east  This 
direction  it  retains  to  its  termination  at  the 
mouth  of  the  Guadiana.  It  is  oecasionallybold 
and  rises  to  a  great  height,  particularly  at  Cabo 
da  Roca,  where  it  presents  a  range  of  predpl- 
tons  cliffs;  but  for  the  greater  part  is  low  and 
marshy,  and  not  imfrequently  lined  by  sands 
and  reefs,  which  make  navigation  dangerous. 
It  is  indented  by  some  21  harbors;  the  only 
ones  of  importance,  either  from  thdr  excel- 
lence or  the  trade  carried  on  at  them,  are  those 
of  Lisbon,  Oporto,  Setnbal,  Faro,  Flgneira, 
Avdro  and  Vianna.  The  interior  is  generally 
mountainous,  a  niunber  of  ranges  stret<AiRg 
across  the  country,  either  in  west,  southwest 
or  south-southwest  directions,  forming  a  suc- 
cession of  independent  river  basins,  wUle  their 
ramifications,  penetrating  in  all  directions,  form 


PORTUOAZ, 


tke  watersheds  of  munerotis  subridiarr  streams 
and  enclose  many  wild  and  beautiful  valleys. 
The  loftiest  range  is  the  Serra  da  Eslrella, 
which  may  be  considered  as  a  continuation  of 
&e  centra!  chain  which  stretches  across  Spain 
between  Old  and  New  Castile,  and  between 
Leon  and  Estremadura.  Near  the  town  of 
Goarda  it  forms  a  sort  of  fort  one  limb  of 
iriiich  proceeds  north  and  another  southeast, 
while  the  main  chain,  rnnninK  southwest,  attains 
its  culminating  point  of  6,537  feet  about  five 
miles  west  of  the  town  of  Covilhao,  and  ulti- 
mately terminates  in  the  loft^  difis  of  Cabo  da 
Roca.  Nearly  parallel  to  this  chain,  and  at  no 
great  distance  from  it,  are  on  the  north  the 
Serra  de  Alcoba,  and  on  the  south  the  Sem 
MoradaL  In  the  north  branches  or  continu- 
atioTU  of  the  Spanish  moimtains  enter  Portugal, 
and  attain  heights  of  4,740  feet  in  Peneda,  and 
of  5,180  in  Larouca  At  the  opposite  extremity 
ibe  Serra  Monhique,  stretching  across  the 
country  at  a  short  distance  behmd  the  south 
shore,  attains,  at  its  western  extremity  in 
Mount  Foia,  the  hei^t  of  nearly  3,000  feeL 
The  rugged  nature  of  the  surface  makes  the 

Elains  both  few  in  number  and  of  limited  extent, 
ut  many  valleys  equally  remarkable  for  beauty 
and  fertility  occur.  The  chief  plains  are  those 
of  Almedia  and  the  Terra  de  Braganza.  the 
former  in  the  province  of  Beira  and  the  latter 
in  that  of  Tras-os-Montes ;  the  chief  valleys, 
those  of  Giaves,  Villarica  and  Besteiros. 

Hydro8:raphy,—  No  rivers  of  importance 
take  meir  rise  in  Portugal,  and  yet  few  coun- 
tries in  proportion  to  raeir  extent  are  better 
supplied  with  large  and  navigable  streams.  The 
Minho  in  the  north,  fonning  the  boundary  be- 
tween Spain  and  Portugal  in  the  lower  part  of 
its  course;  the  Douro^  first  skirting  the  east 
frontier  and  then  pursuing  its  course  west  to  it§ 
mouth  at  Oporto;  and  the  Tagus,  all  6ow  east 
to  west;  the  Guadiana  is  the  only  large  river 
of  Portugal  which  deviates  from  the  general 
westerly  direction,  and  flows  mainly  south, 
forming  part  of  the  boundary  line  with  Spain. 
In  addition  to  these  rivers,  for  which  Portugal 
is  indebted  to  Spain,  the  purelv  local  rivers 
ar«  the  Vouga,  Uondego  and  Sado.  Numerous 
small  lakes  are  scattered  over  the  plains  and 
among  the  mounla.ins  and  valleys.  The  fish- 
cries,  especially  those  of  sardine  and  tunny,  are 
of  considerable  commercial  importance,  giving 
empkiyment  to  about  45,000  people.  The  yearly 
catch  IS  worth  $5,000,000. 

Geology  and  Mineral  ReaoarceB<—  The  nu- 
cleus of  the  mountains  is  usuEilly  granite,  over- 
lain in  the  north  by  micaceous  schist  ana  other 
metaraorphic  rocto.  Crystalline  rocks  and 
Pakeozoic  formations  (especially  Silurian)  oc- 
cupy about  two-thirds  of  the  surface,  but  the 
Jurassic,  the  Cretaceous  and  various  Tertiary 
formations  are  also  represented  in  the  more 
southerly  parts  of  the  country.  Volcanic  for- 
mations arc  very  apparent  in  the  Serra  de 
Caldeirao,  forming  a  continuation  of  that  of 
Monchique.  The  mineralogical  treasures  seem 
more  remarkable  for  their  variety  than  for  their 
value,  though  some  are,  and  many  more  it  is 
supposed  might  be,  worked  to  advantage.  They 
include  argentiferous  lead,  copper,  iron,  cobalt, 
bismuth,  antimony,  fine  marble,  slate,  saltpeter, 
lithographic  stones,  mill-stones  and  porcelain 
earth.  Some  gold  also  is  washed  from  Uic  sands 


of  the  Douro,  Moodego  and  other  Btreams,  and 
in  several  serras,  particularly  those  of  Estrella 
and  Gerez-Larouco ;  and  many  valuable  pebbles 
and  rock-ciystals  are  found  in  a  great  number 
of  places.  Large  quantities  of  salt  are  formed 
in  bays  along  the  coast  by  natural  evaporation; 
there  are  numerous  salt  marshes;  and  over 
200  mineral  springs,  mostly  impregnated  with 
sulphur. 

Climate^—  The  climate  is  greatly  modified  by 
the  proximity  of  the  sea  ana  the  neij^t  of  the 
moimtains,  the  former  tempering  the  excessive 
heat  of  summer  by  refreshing  breeies  and  the 
latter  making  the  winter  more  rigorous  than 
usual  in  countries  under  the  same  latitude.  In 
general,  however,  winter  is  both  short  and  mild, 
and  in  some  places  never  completely  interrupts 
the  course  of  vegetation.  In  consequence  of 
this  many  parts  of  Portu^  enjoy  the  benefit  of 
a  double  spring.  Early  in  February  vegetation 
is  in  full  vigor;  the  plants  shoot  forth  raijidly, 
attain  maturity  and  either  wither  away  or  if  of 
economical  value  are  gathered  and  harvested 


country,  particularly  at  its  lower  levels  and 
along  the  coast,  assumes  a  very  parched  appear- 
ance. The  drought  generally  continues  through- 
out August  and  far  into  Sc^itember;  but  at  last 
^e  sky,  which  bad  previously  been  serene, 
becomes  overcast  and  copious  showers  descend. 
The  second  spring  now  begins,  and  the  fields 
again  become  covered  with  flowers  and  verdure. 
Winter  begins  at  the  end  of  November.  In  tiie 
mountainous  districts  the  loftier  summits  gbtain 
a  covering  of  snow  and  retain  it  for  a  greater 
or  less  period  according  to  their  altitude ;  but 
in  all  the  country  south  of  the  Douro,  and  at  i 
moderate  elevation,  snow  generally  soon  melts 
away.  The  mean  annual  temperature  in  the 
north  of  Portugal  is  about  50  F.,  and  of  the 
south  65°.  Deluges  of  rain,  however,  continue 
to  fall,  with  occasional  violent  hurricanes  an<f^ 
thimders tonus.  Shocks  of  earthquake  are  sora^ 
times  felt,  particularly  in  tibe  vicinity  of  the 
metropolis,  where  those  of  1755  were  over- 
whelmingly disastrous. 

Forestrr,  Flora  and  FaniUv—  Many  of  tie 
mountains  are  clothed  with  fine  forests,  chiefly 
pine  and  oak,  both  the  ordinary  species,  or 
Quereut  robur,  and  the  cork-tree,  or  Q.  stAtr, 
are  conspicuous.  In  the  central  provinces,  at 
a  moderate  elevation,  magnificent  chestnuts  are 
very  prevalenL  Nearly  one- sixth  of  the 
country's  area  is  in  timber,  there  being  2,000,000 
acres  of  pines,  over  1.000,000  acres  of  oaks, 
£00,000  acres  of  cork-trees  and  210,000  of  chest- 
nut, in  the  south,  in  the  province  of  Algarve, 
both  the  date  and  the  American  aloe  are  not 
tmcommoB,  There  are  few  countries  with  a 
more  varied  flora  than  Portugal.  The  number 
of  species  has  been  estimatea  to  exceed  4,000, 
and  of  these  more  than  3,000  are  phanerogam- 
ous. Both  the  flora  and  fauna  of  the  kingdom 
are  similar  to  those  of  Spain  (q.v.). 

Land  T«nnre,  Agricultare  and  Stock-Raia- 
ing> —  The  common  forms  of  land  tenure  are 
peasant  proprietorship,  tenant  farming,  mitay- 
age  and  emphyteusis  (ground  rent).  Large 
estates  and  tenant  farming  are  common  in  the 
southj  peasant  proprietorship  and  emphyteusis 
prevail  in  the  north.  Agriculture  is  Just  about 
equal  to  the  country's  needs,  one-fourth  of  tb« 
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mi.  being  in  cereals  or  grass  and  7  ver  cent  in 
Tineyards  and  fruit  otizhards,  17  per  cent  tinder 
forest  and  43  per  cent  is  waste  land.  Barley 
and  rye  are  important  crops  in  the  north,  b1s»- 
wbere  wheat  and  maize  are  of  more  importance. 
In  swampy  localities  some  rice  is  grown.  The 
production  in  1916  was:  wheat,  7,115,790 
bushels;  rye,  2,676,107  bushels;  oats,  3,189.078 
bushels;  barley,  1,158,461  bushels;  beans  1,102,- 
401  bushels;  potates,  1,709  527  hundredweight 
In  the  north  the  chief  products  are  maize  and 
oxen,  in  the  central  region,  wheat  and  maixe 
and  in  the  south,  wheat  and  svrine.  Wine  is 
produced  in  large  quantities.  In  1917  the  vin- 
tage amounted  to  109,808,265  gallons.  Olive 
oil  was  produced  the  same  year  to  the  extent  of 
362,094,064  gallons.  Figs  and  tomatoes  are  also 
important  crops. 

Fniits  of  excellent  quality  are  common  tn 
every  quarter,  thourii  it  is  only  in  the  warmer 
and  better-sheltered  districts  that  the  orange, 
lemon  and  olive  are  cultivated  with  success  on 
an  extensive  scale.  The  mulberry  is  admirably 
adapted  to  the  chtnate,  and  by  means  of  it  a 
good  deal  of  excellent  silk  is  obtained;  and  2 
targe  extent  of  country  is  devoted  to  vme  cul- 
ture, caused  partly  by  the  demand  for  Portu- 
guese wines  m  Britain.  Among  domestic  ani- 
mals the  first  place  is  due  to  the  mule,  of  which 
veiy  superior  breeds  have  long  been  possessed 
and  are  carefully  preserved.  Sheep,  goats  and 
hogs  are  numerous,  but  little  attention  is  paid 
to  their  improvement  Cattle  are  of  compara- 
tively less  importance. 

Mannfactnrea  and  Commerce,— Manufac- 
tures are  still  limited,  although  they  have  been 
rapidly  increasing  of  late  years,  and  cotton 
goods  are  now  exported.  Among  the  articles 
made  to  some  extent  on  a  wholesale  or  com- 
mercial footing  are  textiles  at  Lisbon;  woolen 
cloth  and  other  woolen  stuffs  at  Portalegre, 
Covilhao,  etc.;  porcelain  at  Vista  Alegre;  delft 
and  ordinary  earthenware  at  Lisbon,  Oporto, 
Coimhra,  Beja,  Estremoz,  etc.;  cottons  at 
Oporto;  prints  and  lace  at  Lisbon  and  Oporto; 
cotton-twist  at  Thomar;  silks  at  Br^fanza,  Cha- 
cim.  Oporto,  etc ;  copper  and  tinware  at  Lisbon 
and  ouier  places;  corks,  ribbons,  embroidery, 
hats,  confectionery,  fine  soap,  jewelry  and  cut 
Kttns,  glass,  paper,  wickcrwork  and  tobacco. 
Shipbuilding  is  carried  on  to  some  extent,  ves- 
sels being  constructed  at  Lisbon,  Figueira, 
Oporto  and  elsewhere.  The  principal  exports 
besides  wine  are  cork,  cattle,  cottons,  olive-oil, 
sardines  and  tunny  fish,  frails,  iron  and  copper 
pyrites,  tin  and  horses;  the  principal  imports 
are  cereals,  colonial  produce,  woolen,  cotton, 
linen  and  siDc  tissues,  iron,  steel  and  various 
odier  metals,  machinery,  cured  fish,  coal,  petro- 
leom,  timber,  dyes  and  drags,  etc  In  1913  (the 
last  normal  year  before  the  war)  the  value  of 
the  exports  was  over  $40,000,000  (more  than 
half  foods),  imports  $78,000,000.  The  bulk  of 
die  trade  is  widi  Great  Britain  and  France,  and 
the  chief  export  to  the  former  is  wine.  The 
value  of  the  wine  sent  to  Great  Britain  annually 
is  neariy  $5,000,000.  Coat  and  cotton  goods 
have  the  hi^est  value  among  the  exports  from 
Great  Britain  to  Portugal,  with  considerable 
amount  in  iron  (wrou^t  and  unwronght)  and 
machinery. 

Shipping  and  N»viption,—  The  mercantile 
shipping  oTthe  rejiubfac  in  1911  comprised  66 
steamers  and  259  sailing  vessels,  with  an  aggr»- 
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gate  of  114,000  tons.  In  1914,  9,017  vesseb  of' 
20.505,334  tons  entered,  and  about  the  same 
total  cleared  the  ports  of  Portugal. 

CommnnicationB. —  The  length  of  sea-coast, 
with  the  harbors  found  upon  it,  and  the  number 
of  rivers,  furnish  great  facilities  for  trade,  but 
all  the  other  means  of  internal  communication 
are  defective.  There  are  over  9,000  miles  of 
public  roads ;  in  1914, 1,849  miles  of  railway  wwe 
open  for  traffic,  of  which  711  miles  were  owned 
by  the  state;  in  the  same  year  there  were  over 
SiMS  miles  of  telegrai^ic  line  in  operation. 
There  are  4J00  post  oSices,  handling  annually 
55,000,000  letter^  24,000/)00  cards,  and  50,000,060 
pieces  of  printed  matter. 

Honey,  Weights  and  Heasnres^—Tbe 
republic  of  Porti^al  established  a  new  r— ~— 


tavos ;  four  and  one-half  escutlos  are  legal  ten- 
der for  an  English  sovereign.  Paper  and  silvo' 
are  the  chief  media  of  circulation.  The  French 
metric  system  of  weights  and  measures  was  in- 
troduced into  Fortu^  between  1S60  and  1863. 
The  Portuguese  libra  was  1,012  pound  avoirdu- 
pois, the  arroba  was  32  libras,  the  quintal  four 
arrobas.  The  chief  linear  measures  were  the 
legoa,  or  league  of  18  to  the  d^^ee;  the  mUha, 
or  common  geographical  mile;  the  brofa,  or 
fatl«Mn=7.4  feet;  the  vara,  or  yard,  one-half  of 
the  former;  and  pe,  or  foot^^bout  13  inches. 
For  dry  measure  the  moji0^=22  bushels;  and  for 
liquids  the  d/miufo°— from  3.7  to  5;6  gallons, 
were  used, 

GoTemmeat^^  The  last  king  of  Por^^ 
was  Uanoel  II,  who  came  to  the  throne  1  Feb> 
1908,  on  the  assassination  of  his  father  and 
elder  brother,  Luiz  Philip.  In  1910  there  was 
a  short  revolution,  that  culminated  5  October 
in  the  proclaiming  of  La  Republica  Portuguesa. 
A  provisional  government  Held  authority  until 
a  constitution  Had  been  formed  and  a  regular 
election  took  place,  in  August  1911,  when 
Uanoel  de  Arriaga  was  chosen  the  first  constitu- 
tional President  (24  Aug.  1911-27  May  1915). 
He  did  not  serve  out  his  term,  but  was  suc- 
ceeded by  Theophilo  Braga  as  provisional  Presi- 
dent from  29  May  to  5  Oct.  1915.  The  new 
constitution  was  patterned  in  some  respects 
after  that  of  the  United  States,  though  with 
several  marked  differences.  There  are  two 
Chambers,  the  National  Council,  having  164 
members.  tUrectly  elected  every  three  years,  and 
the  Second  or  Upper  Chamber,  of  71  members, 
elected  by  all  the  municipal  councils,  half  of 
them  elected  every  three  years.  The  Chambers 
elect  the  President  for  a  single  term  of  four 
years.  The  President  appoints  the  Cabinet  or 
Ministry,  but  they  are  responsible  to  the  Par- 
liament, consistii^  of  the  two  Chambers.  The 
constitution  may  be  revised  once  in  10  years. 
Bernardino  Machado  was  elected  the  second 
constitutional  President  of  the  republic,  and 
took  office  5  Oct.  1915.  On  25  April  1917,  he 
formed  a  new  Cabinet,  Affonso  Costa  being 
Premier  and  Minister  of  Finance.  Lieut.-Cor 
Norton  de  Matlos,  Minister  of  War,  and  Au- 
gusto  Soares,  Minister  of  Foreign  Affairs. 
Machado  held  office  until  6  Dec.  1917,  when  he 
was  swept  out  of  office  by  a  revolution.  A  rev- 
olutionary Junta  succeeded;  it  was  led  by  Si- 
donio  Foes,  who.  on  12  Dec.  1917,  became 
Premier  and  on  the  2Stb  ot  ^«  saioe  notitfa  was 
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node  Ktiiie  PresUltnt,  penduqc  the  r^tUlar  elec- 
tion of  a  Prendcnt  br  Congress.  On  28  April 
1918  Paes  was  elected  PresidcBL  The  new  gov- 
enuncnt  assumed  the  old  pidkiic  debt,  which  was 
about  $80(^000,000,  and  which  has  grown  stead- 
ily, betag  Bt  the  bUlion  mark  in  1918.  The  reve- 
nue for  the  three  years  previotis  to  the  war  was 
sitout  $84,000^)00  annually,  with  slighUy  greater 
expenditures.  In  1917  the  revenue  fell  off  and 
tb«  expenses  were  scaled  to  meet  the  funds. 
TIk  war  expenses  were  separate.  (See  Akmv 
AHD  Navy),    In  addition  the  colonies  of  Ponu- 

Sl  have  an  annual  revenue  of  about  $18,000,< 
),  balanced  by  equal  expenditures. 

Banking. — The  Government  financial  institu-. 
tioa  is  the  Bank  of  PoTtugal,  wbidi  has 
branches  in  22  dties.  Taking  the  last  nor- 
mal year  (1914)  as  the  fairest  statement 
the  annual  transactions  are  about  1.205,- 
OOaOOO  escttdos  ($1,301,000,000),  and  the 
cash  on  hand  — gold  8,505,000;  silver,  3,563,000; 
nickel,  104,000;  copper,  13,517  escudos.  Bills 
diEcoiinted,  66,000,000;  loans,  2,327,000  escndoG. 
There  are  18  other  banks,  with  47,000,000  escn- 
dos  ce^ital,  and  depoats  of  30,000,000  escudos. 

Army  and  NAvy,— The  artny  consists  of 
^Miut  30,000  men  on  the  peace  footing  and 
175,000  on  a  ivar  footing.  ComptUsoiy  seryicc 
was  introduced  in  1895,  and  all  afcove  21,  with 
certain  exceptions,  are  liable  to  serve  three 
yean  with  the  flag,  five  in  4c  first  reserve,  and 
seven  in  the  second.  The  reserve  army,  which 
was  mustered  during  the  World  War,  consisted 
of  35  regiments  of  infantry,  eight  sauadrons  of 
cqvslTT  and  24  field  batteries.  The  military 
bugdet  for  1915-16  was  over  $100,000,000,  to 
which  was  added  $42,000,000  for  extraordinary 
expenses.  The  navy  consists  of  five  protected 
cruisers,  some  old  gunboats,  five  destroyers, 
four  torpedo  boats,  three  submarines,  etc,  with 
a  program  for  constructing  three  more  cruisers, 
three  dreadnoughts,  12  destroyers  and  six  sub- 


Etfanology^— The  Portt^ese  are  a  mixed 
race-originally  Iberian  or  Basane,  with  later 
Celtic  admixture.  Gal  i  dan  blood  (derived 
from  the  ancient  Gallaid,  presumably  Gallic  in- 
vaders) predominates  in  the  north;  Jewish  and 
Arabic  blood  are  Wrongly  present  in  the  centre, 
and  African  in  the  south.  The  Portuguese  dif^ 
fer  essentially  from  thdr  Spanish  brethren, 
whom  they  regard  with  inveterate  hatred  and 
jealousy,  mainly  on  account  of  their  past  at- 
tempts to  subvert  the  independence  of  Portugal. 
They  ate  short  of  stature,  tave  a  long  cranial 
index,  dark  hair  and  olive  skin.  The  opinions 
of  observers^ ffer  as  to  the  national  traits  of 
the  people.  They  are,  however,  generally  sober, 
Kood-natured,  obliging  and  patriotic,  but  shift- 
less and  not  over-clean. 

Population.—  At  the  last  census  there  were 
2328,691  males  and  3,131.365  females.  The 
urban  population  was  32.4  per  cent  and  the 
rural  67.6  per  cent  of  the  total.  The  foreign 
population  in  1911  numbered  41,197,  comptising 
20,517  Spaniards,  12,143  Braziliuu,  2,576  £t^ 
li^  1332  French  and  1,645  Armenians.  The 
rate  of  illetplimate  births  is  12.5  per  cent  bf 
the  total  births.  In  1914  there  were  193,942 
births,  117.967  deaths  and  41,724  marriages.  In 
the  »me  year  25,722  persons  enugrated  chiefly 
to  Brui]  and  ibc  UniUd  SUtes. 


Uaddra  are  regarded 
republic: 

as  an  int^ral  part  of  ihc 

,»™„^„™.„ 

A«, 

1900 

,.„ 

'vSJi'Sfc^SK",  .. 

SSI 

1,040 

115.367 
S97;mS 

211.420 

2.7m 

1,170,  Ml 

i.2».sse 

l.UO 

M.IM 
lU.lU 

145.6ST 

4.1U 

6JT.3S8 

437,571 

"TU, 

1.065 

i!sos 
line 

M3.169 

SSI i 168 
261.630 

216. MS 

360,054 

241,509 

9.V» 

i.sis.a34 

1,62«,4M 

E^^«» 

ii 

2M:154 

6.MT 

1.231.41! 

1. 438,726 

'fA^ 

a,4os 

||:S! 

9.119 

416,105 

418, 5U 

I.MI 

255,  IM 

34.254 

5.016,267 

S, 545.595 

"eSl 

921 

256.291 
150.574 

Jod^o^j^ij^):::: 

TnUlIiUndt 

1.2S« 
35,490 

406,M5 
S. 415. 112 

412.S9D 

Religion,  Educitionf— The  state  religion 
was  that  of  the  Catholic  Church,  which  largely 
prevails,  thou^  toleration  is  extended  to  aU 
other  creeds.  Hiere  are  three  ecclesiastical 
provinces  presided  over  by  the  cardinal  patriarch 
of  IJsbon,  the  archbishop  of  Braga,  who  is 
primate  of  the  Idngdom,  and  die  archbishtqi  of 
Evora;  these  dignitaries  rule  over  14  bishops. 
The  monasteries  were  dissolved  in  1834,  their 
properties,  yielding  about  1.000,000  sterling  aa- 
nually,  bdng  appropriated  Dy  the  stale.  Their 
books  were  collected,  and  form  a  librai;  of 
30,000  volmnes  at  Lisbon.  There  are  only 
about  5|000  Protestants,  mostly  foreigners,  and 
500  Jews.  Education  is  superintended  by  a, 
cotmcil,  at  the  bead  of  which  is  the  Minister  of 
the  Interior,  and  is  entirely  free  from  the  super- 
vision and  control  of  the  Qiurch.  Conynilsoiy 
education  was  enacted  in  1844,  but  was  far 
from  being  fully  enforced,  until  the  republic 
took  it  up  actively  in  1911.  In  1913  there  were 
5,563  public  elementary  schoids  and  31  second- 
ary ichools,  the  teachers  being  trained  in  Ac  uni- 
versities (three  in  number),  of  Lisboa,  Coimbra 
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and  Oporto.  The  secondary  schools  h>d  11,000 
students  in  1916  and  the  universities  over  3,000. 
There  are  also  numerous  private  schools  j  poly- 
tedinic  academies  at  Lisbon  and  Oporto;  and 
clerical,  medical,  agricultural,  naval  and  military 
trainins-schools.  The  nni versify  at  Coimbra 
(established  1290),  one  of  the  oldest  la  Europe, 
has  five  faculties,  75  professors  and  abottt  900 


^diciar;  wnd  Local  Govcmmeiit — For 
judicial  purposes  Portugal  is  divided  into  193 
comarcas,  each  having  a  court  of  first  instance. 
There  are  appeal  courts  at  Lisbon,  Oporto  and 
Pimta  DelKada  (in  the  Azores)  ;  and  a  Supreme 
Court  at  Lisbon.    For  the  purposes  of  local 

Sivemment  the  six  provinces  of  continental 
OTtogal  are  subdivided  into  17  districts,  and 
the  insular  Drovince  into  fonr,  the  Azores  diree, 
and  Madeira  one. 

History,— Portugal  forms  the  greater  part 
of  ancient  Lusitania.  It  was  subji^^ied  by  the 
Romans,  in  the  time  of  Aukhscus,  and  was  con- 
stituted into  a  province.  In  the  5di  century,  on 
the  overthrow  of  the  Roman  supremacy,  Portti- 
gal  was  invaded  by  the  Alans  and  Visiftoths, 
and  suffered  with  Spain,  of  which  it  was  then  a 
part,  all  the  troti)tes  and  vicissitudes  endured 
by  the  inhabitants  of  the  peninsula  till  the  8th 
century,  at  which  time  ilie  Arabs,  called  indif- 
ferently Saracens  or  Moors,  posftessed  them- 
selves of  the  whole  of  Portugal^  and  kepi  abso- 
lute  dominion  for  nearly  400  years.  When 
the  eallant  Spaniards  of  tiie  Christian  Idngdomi 
of  Castile  and  Leon  finally  wrested  the  country 
between  the  Minho  and  the  Douro  from  Moor- 
ish hands,  ih^  placed  counts  or  governors  over 
this  region.  Henry  the  Younger  of  Burgundy, 
whose    grandfadler   Robert    I,    Duke    of    Bur- 

Sudy,  was  grandson  of  the  French  king  Huidi 
pet,  came  into  Spain  about  1090,  to  se^  his 
fortune  in  the  wars  against  the  Moors.  Al- 
fonso VI,  Idng  oi  Castile  and  Leon,  gave  him 
the  hand  of  bis  daughter,  and  appointed  him 
(1095)  count  and  governor  of  the  conquered 
districts,  which  comprised  the  provinces  Entre 
Minho  e  Dooro,  Tras  os  Monte^  and  a  part 
of  Beira.  and  the  haiJwrs  of  Oporto  (Portus 
Calle),  rrom  which  Portugal  is  said  to  have 
derived  its  name.  The  count  resided  at 
Guiotaraens,  owed  feudal  service  to  the  Castil- 
ian  kings,  but  was  permitted  to  hold  in  his  own 
rif^t  whatever  conquests  he  Aould  make  from 
the  Moors  beyond  the  Tagus  (1112).  Under 
his  widow,  Theresa  Cin+-28)  the  country  ac- 
quired a  sense  of  national  unity  and  a.  certain 
measure  of  independence.  Their  son,  Alfonso  I, 
made  Portugal  an  independent  Idngxlom  (1143) 
—  through  the  victory  of  a  picked  body  of 
Portugese  knights  Over  a  mc&ed  body  of 
(^ti)ian  knights  in  a  tournament  —  and  gained 
signal  advantages  over  the  Arabs,  whom  he 
fou^t  for  2S  years,  his  greatest  exploits  be- 
ing the  victory  in  the  plain  of  Ourique,  in  Aiem- 
tejo,  in  1139,  when  he  was  saluted  Idng  of  Por- 
tugal on  the  battle-field,  the  capture  (with  the 
help  of  English  crusaders)  of  Lisbon  in  1147 
and  of  Akacer  do  Sal  in  1158.  The  Burgundian 
Houae,  which  continued  in  possession  of  the 
throne  for  440  years,  ijave  to  Portugal  »«ne  of 
its  best  kings.  The  immediate  successors  of 
Alfonso  I  were  engaged  in  incessant  wars  against 
the  Moslems  and  in  severe  struggles  with  the 
clergy  and  nobles,  who  were  idways  ready  to 


combine  against  the  sovereign ;  but,  althoi)^ 
o£ten  bafHed  in  their  attempts  to  uphold  the  in- 
dependence of  the  crown,  the  dignity  of  the 
king^m  was,  on  die  whole,  well  maintained  by 
the  representatives  of  this  family,  who  were, 
moreover,  distingtushed  as  the  promoters  and 
champions  of  the  maritime  glory  of  FortUgaL 
Prominent  amot^f  these  was  Diniz  or  Denis 
(1279-1325),  son  of  Alfonso  III.  He  encour- 
aged agriculture,  manufactures,  navigation  and 
commerce.  He  admitted  the  representatives  of 
towns  to  the  Cortes.  He  liberally  patronized 
learning,  and  founded  a  universlnr  at  Lisbon, 
which  in  1308  he  transferred  to  Coimbra.  By 
these  and  other  acts  of  a  wise  and  beneficent 
administration  he  earned  the  tide  of  *Father  of 
his  Conntiy.*  Among  bis  other  cognomens  the 
most  frequently  applied  is  the  'Farmer*  He 
was  succeeded  tv  Alfonso  IV.  In  conjunction 
with  Alfonso  II  of  Castile  he  defeated  the 
Moors  at  Salado  in  1340.  He  murdered  IneE 
de  Castro,  the  wife  of  his  son  Pedro,  in  1355. 
(See  Cabtbo,  Iit^  de).  He  was  succeeded  by 
his  son  Pedro  I,  who  exhumed  the  body  of 
Inez,  and  caused  her  to  be  crowned  along  with 
hhn  (1361).  H*  &e6  in  1367,  and  was  suc- 
ceeded by  Ferdinand,  on  whose  death  in  1383 
the  male  line  of  the  Burgundian  princes  became 
extinct.  In  1385  the  king  of  Castile  laid  claim 
to  the  crown,  but  was  opposed  by  Don  John,  the 
illegitimate  brother  of  Ferdinand,  who  akcended 
the  vacant  throne  and  ruled  his  subjects  with 
justice  and  prudence.  Under  this  wise  and  en- 
lightened sovereign  the  Portuguese  first  directed 
Aiar  attention  to  those  maritime  adventures 
which  subsequently  placed  Portugal  at  the  head 
of  all  European  nations.  Under  JeSin  I  fte 
Portiiguese  first  projected  those  Atlantic  ^s- 
coveries  on  the  African  Coast,  frau^  wiA 
such  territorial  and  commercial  advantages  to 
the  nation-  and,  under  John  11  and  Emanuel, 
between  1481  and  1521,  Vasco  da  Gama  explored 
the  Indian  Ocean;  the  riches  of  the  East  be- 
gan to  pour  into  Europe;  Goa  became  a  pros- 
perous possession,  and  Brazil  was  added  to  the 
possessions  of  ftie  crown  of  Portugal.  The 
fatter  monarch,  Emanuel,  has  been  regarded  as 
the  greatest  and  best  man  who  e.er  sat  on  a 
throne.  Under  his  wise  just  and  benevolent 
reign  distress  was  banished  from  the  kingdom, 
and  his  subjects  rendered  rich  and  happy.  Se- 
bastian in,  fired  with  a  hoty  real  to  extermi- 
nate the  infields  from  his  country,  commenced 
a  sanguinary  crusade  against  the  Moors,  which 
he  carried  on  through  such  repeated  defeats 
that  he  eventually  lost  both  his  crown  and  life 
in  the  slruggle.  With  Henry  the  Cardinal,  his 
uncle,  an  ofd  man  of  70  who  died  after  a  reign 
of  two  years,  the  male  line  terminated,  after 
enduring  for  4W  years.  Spain  once  more  laid 
claim  to  the  vacant  throne,  and  Portugal  again 
became  a  dependency  of  the  Spanish  crown,  the 
nation  suffering  all  the  injustice,  exactions  and 
tyranny  usually  infiicted  on  a  conquered  coun- 
try by  its  haughty  masters.  After  enduring  60 
Kars  of  intolerable  hardships  and  exactions,  a 
irtuguese  nobleman  named  John,  Dtikc  of 
Braganza,  inlying  his  unfortunate  countrymen, 
excited  a  revolution,  which  again  broke  the 
Spanish  fetters,  while  the  people  hailed  their 
deliverer  as  their  kinp,  who,  being  crowned  as 
John  IV,  commenced  the  dynasty  of  the  House 
of  firaganxa,  a  family  whose  descendants  stiU 
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sway  the  destinies  of  Portugal.  DuritiK  die 
18th  century,  as  an  ally  of  Great  Btitain,  Por- 
tugal became  rather  a  commercial  dependent 
especially  after  the  Mediuen  Treaty  (q-v.)  of 
1703. 

When  Napoleon,  in  1807.  entered  the  country. 


iria  Frances  Isabella,  queen-regent,  the 
prince-regent  and  all  the  court  set  sail  from  the 
Tanis  to  Braztt,  transterrinK  the  capital  to  Rio 
de  Janeiro.  On  the  death  of  the  queen-regent. 
John  VI  ascended  the  throne  of  Portugal  and 
Brazil.  After  the  downfall  of  Napoleon,  the 
history  of  Portugal  is  composed  of  a  long  suc- 
oesston  of  political  disturbances.  The  Inquisi- 
tion introduced  in  1536  was  abolished  in  the 
Portuguese  dominions  in  1815,  and  the  Jesuits, 
estabhshed  in  1540  and  banished  in  1759,  were 
refused  admission.  The  Jews,  at  the  request 
of  the  pope  in  1817,  were  allowed  the  same 
privileges  which  they  enjoyed  in  the  Roman 
states.  The  absence  of  Oic  court  was  viewed 
with  dislike  by  the  nation ;  the  military  were 
dissatisfied  with  the  British  influence  of  Mar- 
shal Beresford  and  the  general  feeling  required 
some  fundamental  changes  in  the  administra- 
tion and  constitution  of  government  A  revo- 
lution in  favor  of  constitutional  government 
was  effected  widiout  bloodshed  (1820),  and 
the  king  invited  to  return  home.  Before  land- 
ing in  Portugal  he  swore  to  observe  the  consti- 
tution which  had  been  adopted.  A  counter- 
revolution of  the  nobles  and  clergy  was  vig- 
orously repressed  by  the  Cortes  (February 
1823)  ;  but  the  queen,  a  Spanish  infanta,  wfio 
exercised  great  influence  over  her  son,  Dom 
Miguel,  gained  the  colonels  of  several  regi- 
ments; a  new  reactionary  movement  was  organ- 
ized; and  the  Cortes,  being  overpowered,  dis- 
solved itself  after  a  solemn  protest  on  2  June 
1821  In  1822  Brazil  threw  off  the  yoke  of 
Portugal,  and  proclaimed  Dom  Pedro,  son  of 
John  VI,  emperor.  Her  independeoce  was 
recognized  in  1825.  John  VI  £ed  10  March 
1826,  having  named  the  Infanta  Isabella  Maria 
regent.  She  governed  in  the  name  of  the  Em- 
peror of  Brazil,  Dom  Pedro  IV  of  Portugal, 
who  granted  a  constitution  with  two  chambers, 
modeled  on  the  French,  23  April  1826. 
In  May  he  abdicated  in  favor  of  his 
daughter  Maria  da  Gloria.  He  imposed 
on  her  the  condition  of  marrying  her 
uncle  Dom  Miguel,  wto  was  entrusted 
with  the  government  as  regent;  but  the  Abso- 
lutist party  in  Portugal  set  up  the  claim  of  Dom 
Mipje!  to  an  unlimited  sovereignty  and  a  revo- 
lulion  in  his  favor,  notwithstanding  the  inter- 
vention of  England  placed  him  on  the  throne  in 
1828.  In  1831  Dom  Pedro  resigned  the  Bra- 
zilian crown  and  returning  to  Europe,  with  the 
aid  of  English  partisans  succeeded  in  over- 
throwing Dom  Miguel  and  restoring  the  crown 
to  Maria  in  1833.  In  1836  a  successful  revolu- 
tion look  place  in  favor  of  the  restoration  of 
the  constitution  of  1820  and  in  1842  another  in 
favor  of  that  of  1842.  Maria  died  in  1853. 
Her  husband,  Ferdinand  of  Saxe-Coburg, 
brother  of  Prince  Albert  of  Britain,  became 
regent  for  her  son  Pedro  V.  He  placed  the 
government  on  a  purely  constitutional  basis, 
which  was  maintained  1^  his  son  Pedro,  who 
died  in   1861  and  by  Louis  I,  who  succeeded 


of  the  country,  are  among  the  measures  whict 
distinguished  his  reign.  Slavery  was  abolished 
iu  1868  in  the  Portuguese  dependencies.  CarkM 
I  ascended  the  throne  in  1^.  His  rd^  was 
marked  by  serious  colonial,  finandal,  sooal  and 
poUtical  troubles.  Carlos  and  his  oldest  son 
were  assassinated  and  his  second  son  driven 
from  the  throne.  A  national  assembly  was 
formed  and  on  19  Aug.  1911  it  completed  and 
signed  the  conBtltution  of  the  Republic  of 
Portugal  and  elected  a  President  as  stated  under 
Government.  Portugal  came  into  the  World 
War  on  the  side  of  the  Entente  Allies  in  191& 
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PORTUGUESE  AND  BRAZILIAN  LIT- 
ERATURE. See  PoBTiHniESE  Language,  Ln- 
iMKnns,  akb  Axt. 

PORTUGUESE  (por'tO-ges,  or  -get) 
EAST  AFRICA,  or  StOZAMBIQUE.     Se4 

East  Africa;  Portuguese;  and  Mozambique. 


PORTUGUESE    GUINEA,   a   northwest 

African  colony  on  the  Atlantic  Coast,  extending 
from  the  Cacheco  River  southward  to  Katafine, 
and  eastward  to  long.  13°  W.,  its  boundaries  on 
all  its  land  sides,  fixed  by  the  convention  of  12 
Ma^f  1886,  bdng  the  French  Senegambian  pos- 
sessions. The  climate  is  ver^  hot  and  unhealth- 
fol  for  Eurcfieans.  The  Bissagos  archipelago 
with  other  islands  off  the  coast  belong  to  the 
cok>ny,  which  has  a  total  area  of  14,440  s<mare 
miles.  The  capital  and  chief  port  is  Bulaina 
on  Bulaina  Island;  other  tracUug  ports  are  Bis- 
sao,  Bubah,  GtHa  and  Cacheo.  The  coast  is 
indented  by  the  estuary  of  the  Rio  Grande 
River  with  its  numerous  deltaic  islands;  the 
coloiqr  from  the  eastern  mountains  westward 
lies  on  both  sides  of  the  river  and  is  mainly  an 
alluvial  plain  covered  with  tropical  forests  and 
vegetation.  Rice  and  millet  are  cultivated. 
The  chief  commercial  products,  largely  con- 
trolled by  the  French,  are  rubber,  ivory,  hides, 
oil-seed  and  wax;  the  annual  exports  amount 
to  over  16,000,000;  the  imports  to  $1,500,000. 
There  is  a  small  coasting  trade,  150  vessels  wilh 
an  aggregate  of  S7,0(?  tons,  entering  the  ports 
in  one  year.  There  is  fine  hunting,  elephants 
and  hippopotami  being  still  common.  The  col- 
ony is  administered  b^  a  Portuguese  governor 
and  coundL  The  mihtaty  force  numbers  about 
250:  Hie  colony  is  non-supporting,  the  revenue 
being  less  than  the  expenditure.  The  United 
States  in  1870  as  umpire  settled  the  long-stand- 
ing disputes  between  Great  Britain  and  Por- 
tugal over  this  territory  in  favor  of  the  latter. 
The  population,  almost  wholly  native  blacks,  is 
estimated  at  about  1,000.000.  Consult  Machat, 
J,  ^Rivieres  du  Sud>  (Paris  1905). 

PORTUGUESE  LANGUAGE,  LITER- 
ATURE AND  ART^The  Portuguese  is  one 
of  the  Romance  family  of  languages,  formed  by 
the  junctioii  of  the  Latin-speaking  Celts  wi^  the 
Teutonic  races.  Words  of  Greek,  Phomidan, 
Iberian^  Celtic  and  Carthaginian  oiiaa  are 
found  in  Portuguese  as  in  Spanish,  indicating 
the  relations  into  which  commerce  or  conquest 
had  brotight  the  early  inhabitants  of  the  countrf. 
The  Moorish  occupation  has  further  infused 
into  it  a  Semitic  element.  Under  the  earty 
kings  of  Portugal  all  documents  were  written 
in  Latin;  judidal  sentences  were  written  in 
Latin  till  a  comparatively  recent  time;  it  is  still 
nsed  in  seals,  coins  and  monumental  inscrip- 
tions. It  was  only  under  Alfonso  III  and  Diniz 
that  PortugueM  began  to  be  generally  used  in 
documents.  The  differences  between  Portu- 
gttese  and  Spanish  are  comparatively  of  mod- 
em otigin,  the  two  languages  being  very  nearty 
alike  in  tiie  time  of  Alfonso  I  (1143).  These 
differences  are  due  nartly  to  the  different 
s[4ierce  of  activity  of  the  two  peoples.  IHie 
relations  of  Spain  were  with  France.  Italy, 
Austria,  and  the  Low  Countries;  those  of  the 
Portuguese  were  almost  exclusively  with  the 
Spaniards  themselves,  or  with  peoples  removed 
from  European  dvih ration.  The  dialect  of 
Spanish  spoken  in  Portugal  at  the  beginnii^  of 
the  monardiy,  moreover,  was  the  Galician, 
which  was  also  that  of  the  court  of  Leon ;  but 
that  court  subsequenti^  adooted  the  Castilian, 
which  became  the  dominant  language  of  Spain. 
The  decline  of  the  Galidan  dialect  in  Spain  and 
the  formation  of  the  Portuguese  languacM 
du'ough  the  influences  peculiar  to  the  people 
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finallr  determined  the  separation  of  Spanish 
and  Portuguese,  and  from  cognate  dialects 
made  them  distinct  laiwuages.  Early  French 
introduced  by  Henry  of  Burgundy  and  his  suite 
also  constituted  an  element  in  the  fomiation  of 


still  to  be  found  tn  Portuguese.  The  heraldic 
devices  of  die  oldest  Portuguese  families  are  in 
Frendi.  while  in  modem  times  the  Portuguese 
have  snown  a  strong  tendency  to  imitate  the 
French  in  everything,  and  the  language  has  been 
considerably  nio^fied  by  the  intr<Kluction  of 
French  cjcpressions  and  grammatical  fonns. 

The  16th  century  is  the  classical  age  of  Por- 
tugese literature,  and  the  Royal  Academy  of 
Sciences  be^an  a  dictionaiy  in  which  all  doubt- 
ful points  m  re^rd  to  the  language  are  re- 
ferred to  quotations  frotn  the  writers  of  that 
age.  There  is  no  detertnined  orthography  ex- 
cept that  which  the  rules  of  printers  have  made 
prevalent  in  printed  books.  Royal  edicts  and 
other  public  documents  were  formerly  dted  as 
models  of  language,  but  in  later  times  they  were 
far  from  being  distinguished  by  accuracy. 

The  Portuguese  language,  by  means  of  col- 
onization and  emigration,  has  been  pretty 
widely  spread.  It  is  spoken  in  Portu^,  the 
Azores,  Brazil,  the  Portuguese  colonies  m  Asia, 
Africa,  and  in  the  United  States,  and  among 
the  Portuguese  Jews  scattered  over  Europe, 
particularly  in  Hamburg  and  Amsterdani.  The 
Portuguese  possesses  the  richness  and  concise- 
ness of  the  dialects  founded  on  the  Latin 
tongue.  It  appears  to  have  derived  from 
French  die  /  sound  and  the  nasal  syllableB,  and 
it  lacks  the  strong  aspirations  and  guttural 
sounds  of  the  Spanish.  It  has  lest  dignity  than 
the  Spanish,  but  is  superior  in  flexibility^  In 
popular  songs  it  dLsptays  a  delicacv  and  variety 
of  expression  which  tuve  made  tlie  Spaniards 
call  it  the  language  of  flowers.  It  makes  free 
use  of  augmentives  and  diminutives.  It  is  soft 
and  sonorous  in  sound,  but  the  too  frequent  oc- 
currenoe  of  the  nasal  do  somewhat  mars  its 
faannonv.  The  words  are  systematically 
p;roupe<^  every  noun  having  in  general  an  ad- 
jective, a  verb  and  an  adverb  corresponding  to 
It  _  Latin  terms  are  preserved  in  Portuguese 
which  are  found  in  no  other  language  in  Eu- 
rope; but  these,  as  well  as  its  other  Latin  ele* 
ments,  are  more  raiHcally  changed  than  else- 
where, so  that  it  is  otten  extremely  difHcult  to 
tiace  the  derivation  of  Portuguese  words.  Me- 
dial consonants,  such  as  I  and  n,  are  frequently 
Suppressed,  doler  becomes  dor;'popnltu,  povo; 
pomere,  for  (Italian  fiorre).  The  dialocts  of 
Portuguese  differ  only  slightly  from  each  other. 
Those  of  Minho,  Algarve,  the  Acores  in 
Europe,  and  of  Goa,  Macao,  East  Africa  and 
Bran)  are  farthest  from  the  written.  The  tin- 
goa  geral  spoken  on  the  -eastern  and  western 
coasts  of  Africa,  as  well  as  in  some  parts  of 
India  and  Ceylon,  which  bears  an  analogy  to  the 
lingua  franca  of  the  Mediterranean,  may  be  re* 
garded  as  a  dialect  founded  on  Poriufpiese,  and 
as  containing  reminiscences  of  the  auaent  mari- 
time power  of  the  people. 

Literature. —  The  earliest  productions  of 
Portuguese  literature  do  not  go  back  farther 
than  1125,  from  which  date  the  poetical  com- 
pOMtions  of  E^i  Monii  Coelho  and  of  Gon- 
lales    Hermiguea.    These  are    written    in   the 


Gaboan  dialect  This  closely  resembled  the 
Provencal  and  the  Proven^]  bards  who 
were  received  at  the  court  of  the  kings 
of  Portugal .  just  missed  assimilating  the 
Portuguese  as  well  as  other  languages  of 
southern  Europe  to  their  own.  The  Provencal . 
literature  for  some  time  absorbed  all  the 
efforts  directed  toward  the  cultivation  of  the 


literature.  During  the  120)  and  L3th  centuries 
the  Portuguese  native  Uterature  could  boast  of 
nothing  more  than  a  collection  of  popular  songs 
(chacrai),  remaiioble  for  freshness  and  vigor. 
The  first  Portuguese  collection  of  poetry  (ciw- 
cio»ewv)  was  made  by  Kiiw  EHnis.  It  consisted 
of  a  selection  of  tfae  court  lays  convosed  about 
this  time  by  the  Portuguese,  PioveuQal  and 
Galidan  inrds.  The  manuscript  of  this  collec- 
tion, discovered  in  the  Vatican  by  Ferdinand 
Wolf,  has  been  published  in  Paris  and  Lisbon 
(1847)  under  tlie  title  of  'Caadonciro  del  Rey 
Dom  Diniz.'  To  Dom  Pedro,  (^unt  of  Ba:^ 
cellos,  son  of  Dtnii,  is  attributed  a  'Cancioneiro 
do  Real  Collegio  dos  Nobres.'  His  half- 
brodiers,    Alfonso    IV   and   ASonso    Sanchez, 


reckoned  among  Spanish  writers.  Some  poems 
on  the  death  of  his  wife,  one  of  which  is  in 
Castilfan,  are  attributed  to  Pedro  I,  husband 
of  Inez  de  Castro.  There  is  also  a  prose 
chronicle  of  Pedro's  reign  by  Femao  Lopex, 
from  which  are  derived  the  duef  particulars  of 
his  vengeance  on  die  abettors  of  the  murder. 
In  the  IStb  century  the  court  was  still  the  cen- 
tre and  source  of  Ae  nadonal  literature.  The 
sons  and  grandsons  of  John  I  were  poets  and 
patrons  of  the  troubadours.  (laHdan,  Castilian 
and  Provengal  were  still  cultivated  as  well  as 
the  nadve  language.  C^rcia  de  Resendc,  a 
poet  of  some  merit,  who  lived  under  Emanuel, 
has  collected  in  a  C^cioneiro  (Lisbon  1516) 
the  principal  poedcnl  works  of  this  age.  Ber- 
nardim  Rib«ra  wrote  pastoral  poems  and  ro- 
mances in  imitation  of  the  Italians  and  Spanish. 
Si  da  Miranda,  who  succeeded  him  in  the  same 
line,  marks  the  transidon  from  the  IStfa  to  the 
16th  -century  and  the  separation  of  tfae  Portu- 
guese from  the  other  Spanish  dialects  and  from 
the  language  of  the  troubadours.  T^s  progress 
is  also  observable  in  the  prose  chronicles  which 
record  the  current  history  of  the  day.  The  reig^ 
of  King  Tohn,  the  discovery  and  conquest  of 
Guinea,  the  career  of  Prince  Henry  and  the 
first  voyage  of  Columbus  are  among  the.  sub- 
jects dealt  vtith  by  the  chroniclers.  Literature 
still  continued  to  be  patronized  by  the  royal 
family.  King  Edward  (Duarte)  wrote  a  book 
of  morals  for  the  use  of  his  sons,  and  two 
works.  'The  Art  of  die  Cavalier'  and  'The 
Loyal  Councillor,'  which  have  been  republished 
in  France.  There  is  also  a  treatise  on  military 
an  hy  Alfonso  V.  The  16th  century  is  the 
dassic  era  of  Portuguese  literature.  Pastoral 
poetry,  tfae  epic  and  the  chivalric  roaianoe 
flourished  in  an  espedal  manner.  The  chief 
names  are  Si  da  Miranda,  Antoruo  Fereira, 
Camoens,  Diego,  Bemardes,  Andrade,  Caminha 
and  Alvares  do  Oriente.  Thdr  comoasiHons 
are  distinguished  by  elegance  and  variety,  but 
1^  other  modem  pastorals,  exhibit  radier  a 
tedious  affectauoa  of  mstidty  dun  a  lifo-jite 
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represent  [ion  ot  nlnil  life.  Si  da  Minuida 
has  also  written  epistles,  souneta,  hyitmt  and 
other  compositions.  In  his  hymns  he  has  ao' 
ployed  for  the  first  time  the  hendecasyllabic 
verse,  which  has  become  the  chief  instrumeat 
of  Portuguese  poetry.  The  ntunerous  hymns, 
odes,  eieeies  and  sonnets  of  Camocns  are 
equally  distinguished  for  elegance,  but  ace 
marred  by  numerous  conceits  according  to  the 
taste  o{  the  period.  The  principal  epic  and  the 
greatest  poem  in  the  Portugese  literature,  al- 
most the  only  one  wliich  has  acquired  a  Euro- 
pean reputation,  is  'Os  Lusiadas*  ('The  Portn- 
Kuese' )  of  Camoens,  which  has  placed  its  writer 
in  the  rank  of  the  few  great  poets  of  the  high- 
est class  whose  genius  is  universally  recognized 
bv  the  whole  worid  (See  C/iHORva).  After 
Camoens  as  an  epic  writer  comes  Cortereal, 
who  has  celebrated  the  siege  of  Diu  and  the 
shipwreck  of  Scpulveda. 

The  Portuguese  romance  writers  claim  to  be 
the  originators  of  the  character  of  Amadis,  but 
the  question  remains  undecided  between  them 
and  the  Spaniards.  Vasco  de  Lobdro,  Fran- 
dscD  Moracs  and  Bemardim  Ribeiro  are  among 
the  leading  romance  writers,  ixipez  de  Castan- 
heda  has  written  a  Ltbro  de  Caballeria.  The 
drama  also  ibegan  to  be  cultivated  in  the  16th 
century.  The  first  autos  and  rustic  dialogues 
were  probably  composed  for  the  festivities  of 
Christmas ;  a  few  rude  comedies  also  pre- 
ceded the  classic  period.  Sa  da  Miranda  studied 
and  imitated  Plautus.  Ferreira,  who  followed 
his  example,  composed  the  first  regular  tragedy, 
Ines  de  Castro,  only  a  few  years  after  So- 
fonisba  was  produced  at  Rome  py  Trissino. 
Camoens  wrote  several  theatrical  pieces,  among 
which  are  'Amphitryon'  and  'Seleucus,'  Autos, 
farias  and  comeditu  magicas  were  far  more 
numerous  than  simple  dramas. 

The  chronicles  in  the  same  age  expanded 
into  history.  The  events  of  their  own  day,  in 
which  their  country  played  so  large  a  part,  af- 
forded ample  matter  of  inspiration  for  his- 
torians as  well  as  poets.  Barros  is  esteemed 
ihe  Liyy  of  Portugal  though  he  is  also  a  writer 
of  fiction.  He  wrote  the  'History  of  the  Con- 
quest of  India'  in  an  elegant,  pure  and  energetic 
style.  The  'Commentaries  of  Alphonso  d' Al- 
buquerque.' by  a  nephew  of  the  conqueror;  the 
'Chronicio  of  King  Manual  and  of  Prince 
John,'  by  Damian  de  Goes,  a  Portuguese  am- 
bassador;   the    'History  of   the   Discovery  ; 


^k  Bernardo  Cruz,  are  all  works  of  great 
merit.  Narrations  of  vovages  are  fewer  than 
might  have  been  expected,  but  there  are  a  few 
of  great  interest  —  'A  Letter  to  the  King  of 
Portugal  on  the  Discovery  of  Braril,'  by  vas 
de  Caminha,  companionof  Cabral;  the  'Voyages 
of  Magellan,'  narrated  by  some  of  his  com- 
rades; and  the  'Voyages  of  Pinto,*  who  visited 
China,  Tartary,  Arabia  and  other  countries. 
This  work  is  one  of  the  classics  of  the  I6th 
century. 

The  opemng  of  the  17th  century  is  distin- 
guished t^  the  crowd  of  imitative  epics  which 
naturally  followed  the  success  of  the  Lusiad. 
Quevedo  de  Castro,  Mascurenhas  and  Brandam 
are  among  the  principal  authors  of  these  works, 
the  most  noticeable  feature  of  which  is  the  na- 
tional patriotism  they  continue  to  display  after 
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dw  loss  of  the  political  independence  of  Portu- 
gal.  This  century  is  also  distinguished  by  great 
historical  compilations.  It  was  the  period  of 
repose  after  an  epoch  of  great  activity  and  the 
alraorption  of  the  Portuguese  nationality  in  the 
more  powerful  monardiy  of  Spain  naturally 
turned  all  eyes  to  the  recent  period  of  its  glory. 
The  'Monarchia  Lusitana'  (1597-1690) ;  Ber- 
nardo Brito's  'Eulogy  of  the  Kings  of  Portu- 
gal': Faria  de  Soma's  'Europa  Portuguera' 
(166?)  ;  'Asia  Portuguera'  (1666-75),  'Africa 
Portugueza'  (1680) ;  'America  Portugueza' 
(left  in  manuscript),  the  historical  works  of 
Nunez  de  Laio,  Manoel  de  Mello  and  others 
belong  to  this  epoch.  Anionio  Vieira,  a  Jesuit 
preacher,  is  one  of  the  most  vigorous  prose 
writers  of  this  century.  The  tetters  of  Alco- 
farrara  are  also  among  its  notable  productions. 
But  the  most  prolific  writer  of  all  was  the 
padre  Macedo,  who  composed  a  number  of 
epic  proems,  besides  110  odes  and  numerous  di»- 
sertatjons.  He  wrote  chiefly  in  Latin,  Spanish 
and  Italian. 

The  Portuguese  drama  was  nearly  extin- 
guished during  this  century  hy  the  predomi- 
nance of  the  Spanish,  to  which  even  Portuguese 
writers  contributed.  Cocho  Rebelio  has  col- 
lected a  number  of  the  minor  indigenous  pro- 
ductions of  the  art,  'A  Musa  Entretenida  de 
Varios  Entremeses'    (Coimfara  165S). 

In  the  18th  century  the  influence  of  the 
French  writers  of  the  age  of  Louis  XIV  so 
completely  dominated  Portup[uese  literature  that 
it  became  almost  entirely  imitative.  Transla- 
tions from  and  imitations  of  the  French  formed 
the  staple  of  its  products  in  every  department 
and  the  nadon  that  gave  birth  to  the  Lusiaa 
condescended  to  cop^  the  Henriade  and  the 
Lulriu.  Scfaolarehip  in  this  age  made  greater 
progress  than  literature.  The  academy  called 
the  Arcadia  was  founded  in  1757  tv  Antonio 
Dinii  da  Cruic  Silva,  the  Portuguese  Boileau, 
and  other  promoters  of  the  revival  of  tearninff. 
Jt  became  extinct  in  1776  and  was  replaced  in 
1779  by  the  Royal  Academy  of  Sciences  of  Lis- 
bon. Toward  the  dose  of  this  century  two 
writers  appeared  who  have  formed  sdiools, 
Francisco  Manoel  do  Nasdmento  (1734-1829), 
an  elegant  lyrist,  and  Barbosa  du  Socage,  who 
introduced  an  affected  and  hyperinlical  stvie  of 
writing^  which  has  been  called,  from  the  pen- 
name  Elmano,  which  he  adopted,  Etmattism. 

In  the  I9tli  century  the  classic  school  was 
represented  by  the  followers  of  Manoel  do  Nat- 
comento,  Domingo  Maximiano  Tores  and  Ri- 
beiro do  Santos.  Among  poets  of  the  century 
possessing  some  claim  to  originality  are  ftoque, 
Carvalho  Moreira,  Mouzitdio  de  Albuquerque, 
Felidano  de  Castilho,  Herculano  de  Carvalho, 
Almeida  Garret,  Joao  dc  Lemos,  Antonio  de 
Serpa  and  Palmeirim.  Through  the  efforts  of 
these  and  other  Portuguese  literature  has  again 
begun  to  assume  an  aspect  of  native  vigor.  The 
drama  has  also  been  revived  by  J.  B.  Gomez, 
Foments  de  Aguiar,  Meodes  Leal  and  A.  Herr 
culano.  Alexandre  Herculano  and  Rebelio  da 
Silva  are  also  writers  of  histoiy  and  historic 
romance.  Castello  Branco  is  a  novelist.  To 
the  Coimbra  School,  which  found  inspiration 
in  the  leading  writers  of  modern  France  and 
Germaity,  belong  the  lyric  poet  Joao  de  Deus, 
the  historian  llieophilo  Braga,  the  phllolc^st 
Coelho  and  other  less-known  writers.    Science, 
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law  and  political  economy  are  likewise  well  rep- 
resented 

Portuguese  literature  is  also  cultivated  with 
considerable  independence  and  success  in  Brazil. 
For  an  extended  discussion  of  Portuguese- 
Brazilian  literature  see  section  Brasil  in  the 
aitide  West  Indian,  Central  Amekica  and 
Brazilian  Litebature. 

Art. —  The  principal  architectural  monu- 
ments which  Portugal  possesses  are  due  to  the 
Goths  and  Moors.  There  are  also  numerous 
architectural  relics  of  the  Roman  dominion, 
such  as  the  ruins  of  an  amphitheatre  at  Lisbon, 
those  of  a  Corinthian  temple  dedicated  to 
Diana  at  Evora  and  a  round  tower  named  after 
Sertorius.  The  cathedrals  of  Coimbra  and 
Braga  and  the  church  of  Cedofeita  at  Oporto 
are  due  to  the  Goths.  The  chateaux 'of  Pombal, 
Feira,  Alcoba^a,  etc,  were  palaces  inhabited  by 
the  Saracen  princes.  There  are  no  native  worl^ 
of  any  importance.  Although  the  art  has  been 
well  patronized  Portuguese  painters  are  few 
and  have  never  formed  a  recognized  school; 
the  same  may  be  said  of  native  sculpture. 

Bibliosrapfar, —  Languagb:  Aulete,  Caldas, 
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toettner,  Karl,  'Grammatik  der  portugiesischen 
Sprache*   (Slras*urg  1878). 

LriTBATUKE:  Almdda-C^rrett,  'Bosquejo  da 
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1850-70)  ;  Da  Silva,  I.  P.,  Diccionario  biblio- 
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Hofpoesie'  (Bonn  1863);  De  Figuelredo,  Fi- 
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portugiesischen  Literatur*  (in  Griiber, 
'Grundriss  der  romanischen  Philoloj^e,' 
Strassburg  1894). 

PORTUGUESE  MAN-OF-WAR,  a  pneu- 
matoirfione  or  air-sac,  often  seen  floating  on 
the  oceati,  supporting  or  carrying  suspended  be- 
low a  colony  of  Physalia.  They  are  usually 
found  floating  in  tropical  seas,  but  in  the  latter 
part  of  summer  often  seen  off  the  soudiern 
coast  of  New  England  The  float  is  an  oblong, 
crested  bladder,  flattened  on  the  lower  side, 
from  which  are  pendent  the  various  individuals 
of  die  colony.  The  gaseous  contents  of  the 
air-sac  or  bladder  appear  to  be  under  the  con- 
trol of  the  individual,  so  that  it  can  sail  awash 
or  submerged  like  a  submarine.    The  long  fila- 
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ments,  sometimes  trailii^  out  to  a  distance  of 
fully  30  feet,  have  batteries  of  nettle-cells 
numerous  and  powerful  enough  to  paraiyie 
fishes,  and  cause  much  discomfort  to  human 
beiiiKS,  even  when  the  organisms  in  question  are 
deaaon  the  beach.    Sec  Sifhomofhcaa. 


PORTULACA,  a  genus  of  annual  and  per- 
ennial herbs  of  the  family  Portulacacea.  The 
species,  of  which  about  20  have  been  described, 
are  natives  of  warm  and  temperate  climates  and 
are  mostly  American.  They  are  often  trailing, 
have  fleshy  stems,  usually  thick  leaves  and  gen- 
erally terminal  flowers  followed  by  small 
conical  capsules  containing  numerous  tiny  seeds. 
The  flowers  open  in  sunshine  but  close  in  shade. 
The  two  best  known  species  are  P.  prandifiora 
and  P.  oUracea.  The  former  is  widely  culti- 
vated in  gardens  for  its  very  showy  but  ephem- 
eral Sowers  which  have  a  wide  range  of  color. 
The  hottest,  dryest,  sunniest  places  and  light 
soils  suit  the  plant  well.  It  Is  a  native  of  Brazil 
The  other  species  is  said  to  be  a  native  of 
Persia,  where  it  was  used  as  a  polhcrb  more 
than  2,000  years  ago.  It  is  also  said  to  be  in- 
digenous in   the   southwestern   United  States. 


perate  climates  upon  light  loamy  and  sandy 
soils,  but  rarely  upon  heavy.  It  has  sevend 
improved  varieties  which  are  cultivated,  espe* 
daily  by  the  French,  for  greens. 

PORTUNUS,  p6r-ta'niJ3,  or  PORTUM- 
KUS,  Roman  god  of  harbors.  He  corresponds 
to  the  Melicerta  or  PalEetnon  of  the  Greeks  and 
was  originally  the  god  of  doors,  symbolized 
and  represented  with  a  key  in  his  hand.  He 
had  a  temple  on  the  Tiber  where  his  festival, 
the  Portunalia,  was  annually  celebrated  on  17 

PORUS,  king  of  India:  d.  317  B.C.    He  » 


dasne 


ind  Ace^nes.    When  Alexander 

.1  326  B.C  he  found  the  army  of  Forus 

barring  his  further  passage  at  the  Hydaspes. 
After  considerable  dela^  Alexander  succeeded 
in  fording  the  river  higher  up  in  its  course^ 
but  was  met  by  Porus  and  a  terrific  battle  en- 
sued, in  which  the  Indian  king  was  wounded 
and  taken  prisoner.  Brought  before  Alexander 
his  noble  bearing  aroused  the  admiration  of  the 
conqueror  and  they  became  friends  and  allies. 
Alexander  extended  the  kingdom  of  Porus  to 
the  Hyidiasis  and  when  he  retired  from  India 
left  him  as  mlcr  of  the  enlarged  kingdom. 
PoniS  seons  to  have  extended  his  domain  still 
further  after  the  death  of  Alexander,  but  in 
317  B.C  was  assassinated  by  the  satrap  li^ideinus. 
There  appear  to  Have  been  two  other  Indian 
rulers  of  the  same  name.    One  of  these 


with  the  Emperor  Augiistus.  Consult  Mc- 
Crindle,  'Invasion  of  India  by  Alexander  the 
Great*  (1896) ;  Macdonell,  'History  of  San- 
scrit Lite?alure>  (London  1913). 


1635.  He  was  graduated  from  Gonville  and 
Caius  College,  Oxford,  in  1592,  studied  under 
Hakluyt  and  in  1619-21  was  secretary  to  Sir 
George  Yeardley  in  Virginia.  His  accounts  of 
his  excursions  among  the  Inilians  are  published 
in  Smith's  *Generall  Historic.'  He  returned  to 
England  in  1621,  but  in  1623  was  appointed  com- 
missioner of  the  privy  council,  resided  in  Vir- 
ginia for  another  year,  and  the  remainder  of  his 
life  appears  to  have  been  spent  in  England. 
His  letters  are  in  the  British  Museum.  He 
translated  'Geographical  Historic  of  Africa, 
written  in  Arabtcke  and  Italian  by  John  Leo,  a 

POSADAS,  a  name  given  in  Mexico  to  the 
nine  consecutive  days'  celebration  immediately 
preceding  Christmas  day.  From  their  nature 
the  posadas  would  seem  to  have  originated  in  a 
miracle  play  employed  to  teach  the  Indians  the 
story  of  the  birth  of  Christ  The  Aitecs  were 
accustomed  to  hold  a  year-end  celebration  of 
five  days  (an  aboriginal  week),  beginning  on  or 
about  16  December.  The  Spaniards  held  an- 
other from  22  to  24  December.  As  it  was  im- 
possible to  suppress  the  Indian  heathen  cele- 
bration, the  Catholic  Church  extended  the 
Christian  fesdval  to  cover  the  nine  days  of 
die  posadas. 

POSEIDON,  p5-^ddn,  in  Greek  mythology 
the  lord  of  the  sea,  identified  by  the  Romans 
witb  the  Italian  deity  Neptune.  He  was  a  son 
of  Cronus  and  Rhea,  and  hence  a  brother  of 
Zeus,  Hades,  Hera,  Hestia  and  Demeter.  His 
naual  residence  was  in  the  depths  of  the  sea 
near  M^,  in  Eubcca,  where  be  had  a  palace, 
and  kept  ins  horses,  with  brazen  hoots  and 
golden  manes.  He  is  called  the  earth-holder  or 
earth  encompasser,  as  the  sea  surrounds  the 
earth,  and  die  earth-shaker,  as  the  earth  is 
shaken  by  the  naves  of  the  sea  beating  on 
the  shore.  He  is  the  ruler  of  all  oifaer  marine 
dcdtiea  and  of  all  animals  diat  live  in  the  sea. 
He  gathers  clouds  and  raises  storms  and  allays 
them.  In  several  myths  he  is  represented  aa 
contending  with    some   land  divinity   for   the 

Kssession  of  particular  spots  of  earth.  The 
rse,  and  more  particularly  die  war-fiorse, 
was  sacred  to  Poseidon,  and  one  of  the  symbols 
of  his  power.  The  other  well-known  symbol  of 
his  power  is  the  trident,  or  ihree-pronged  scep- 
tre. During  the  Trojan  War  Poseidon  was  the 
constant  enemy  of  Troy.  The  cause  of  this 
enmity  was  me  ingratitude  shown  him'  by 
Laomedon,  the  second  king  of  Troy,  and  the 
builder  of  the  walls  of  the  city.  Poseidon  had 
numerous  offspring  by  mothers  divine  and 
human.  The  worship  of  Poseidon  was  con- 
mon  throughout  Greece  and  Ae  Greek  colonies, 
but  especially  prevailed,  as  is  natural,  in  dw 
maritime  towns.  The  animals  sacrificed  to  him 
were  horses  and  bulls,  sometimes  also  wild 
boars  and  rams.  The  Isthmian  games,  and  the 
Panionia  or  festival  of  at!  the  loniaos,  cele- 
brated near  Mycale,  were  held  in  his  h(»ior.  In 
works  of  art  Poseidon  is  represented  with 
features  resembling  those  of  Zeus,  but  he  has 
not  the  calm  majesty  of  the  supreme  god,  al- 
though he  is  more  powerfully  built  When  rep- 
resented standing,  he  always  bears  the  trident 
in  his  right  hand  and  a  dolphin  in  his  left. 
(See  Neptune).  Consult  Famell,  L.  R.,  *Culta 
of  the  Greek  Stotes>  (Vol  IV,  1907). 
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POSBN,  pa'iio,  Germany,  (t)  a  fortified 
town  in  Prussia,  ca.pital  of  the  province  and 
ROveminent  of  the  same  name,  on  the  river 
Warthe,  149  miles  east  of  Berlin  and  103  north 
of  Breslau.  Fort  Winiary,  adjoining  the  town, 
serves  as  the  citadel.  It  is  a  railway  centre,  en- 
joying an  active  trade  also  by  water.  Of  its 
public  edifices  the  chief  are  the  Roman  Catholic 
cathedral  and  the  parish  church,  the  former 
having  the  splendid  "golden  chapel*  attached; 
the  archieinsco^  palace;  the  town-hall,  a  Re- 
naissance building  mostly  of  the  16th  century; 
the  Raczynsld  Library ;  the  Hielzynsld  Museum, 
the  archxological  museum  and  library,  the  real- 
gymnasium  and  two  other  f^mnasia  (one  Prot- 
estant and  one  Roman  Catholic),  an  academy, 
normal  and  Other  schools,  hospital,  a  theatre 
and  some  ekgant  private  mansions.  The  manu-^ 
factures  consist  chiefly  of  agriculture  and  other 
machines,  carriages,  artificial  manures,  etc. 
There  are  also  large  breweries  and  distilleries. 
Fosen  is  the  see  of  an  archbishop,  the  residence 
o{  a  provincial  governor  and  Ute  seat  of  im- 
portant courts  and  numerous  public  ofEces.  It 
e  of  the  oldest  and  I  "' ' .--..-    — 


the  Hanseatic  League.  It  is  one  of  10  fortified 
cities  of  the  first  class  in  Germany  and  has 
underground  and  wire  coimections  with  the 
nearby  fort  of  Geogau.  It  was  a  Russian  ob* 
jective  in  their  advance  In  19H-15.  Pop.  about 
156,691.  (2)  Aneastem  grand  duchy  and  prov- 
ince of  Prussia,  bounded  north  by  West  Prus- 
na,  east  by  Russian  Poland,  loutii  Dy  Silesia  and 
-west  1^  BrandcnbliTg;  area,  11,186  square  miles. 
The  surface  is  gener^y  flat  and  extensively 
oocnpied  by  lakes  and  marshes.  A  small  por- 
tion belongs  to  the  baun  of  the  Vistula,  iniidi 
touches  it  on  the  northeast ;  the  rest  betoi^cs  to 
die  basin  of  the  Oder,  whidi  receives  its  drain- 
age throng^  the  Warthe  in  the  south  and  centre 
and  the  Netze  in  the  north.  The  soil  is  for  the 
most  part  li^t  and  sandy,  and  considerable 
tracts  are  covered  with  heath;  many  parts  are 
covered  with  a  rich  alluvium  or  vegetable  mold, 
yielding  all  the  ordinary  species  of  jrrain.  millet, 
Bax,  baaTi,  tobacco  and  hops.  The  pastures 
are  extensive  and  feed  numerous  herds  of  cat- 
tle, horses  and  swine;  conwderable  attention  is 
paid  to  the  rearing  of  poultfy,  particularly 
geese,  and  also  to  the  rearing  of  bees.  The 
minerals,  comparatively  unimportant,  include 
bog  iron-ore,  saltpetre,  limestone  and  building- 
stone.  The  manufactures  consist  chiefly  of 
spirituous  liquors,  woolen  stnfFs,  linen  and 
leather.  The  tr^de  itt  these  articles  and  in 
horses  and  swine  is  considerable;  other  exports 
are  com,  cattle,  tallow,  leather,  honey,  wax, 
goose-feathers  and  hogs'-lard.  There  are  1,200 
miles  of  railway  in  the  province.  The  inhab- 
itants include  a  considerable  mixture  of  Ger- 
mans and  Jews,  but  the  great  majority  are 
Poles,  Posen  being  one  of  the  acquisitions 
which  Prussia  made  Iq-  the  dismemberment  of 
Poland.  It  is  divided  into  the  two  governments 
of  Posen  and  Bromberg  and  has  been  subjected 
to  a  representative  rule  to  overcome  disaffec- 
tion. It  is  represented  in  the  Imperial  Reich- 
stag by  15  members  and  in  the  Prussian  land- 
tag by  29  delegates  in  the  lower  and  19  In  the 
upper  chamber.  As  part  of  Poland,  Posen  was 
divided  into  the  palatinates  of  Poznania,  Gnesen 


and  Inowraclaw.  At  die  first  partition  of 
Poland  in  1772  the  district  of  the  Netie  fell  to 
Prussia,  and  the  remainder  in  the  second  parti- 
tion of  1793.  Between  1807  and  1815  Posen 
formed  part  of  the  grand  duchy  of  Warsaw, 
but  in  the  latter  year  reverted  to  Prussia.  Pop. 
2,099,831. 

POSEY,  pb'xl,  Alexander  Liwiettce,  Creek 
Indian  educator,  journalist  and  poet:  b.  near 
Eufaula,  Okla.,  3  Aug.  1873;  d.  27  May  1906. 
His  father  was  a  white  man  of  Scotch-Irish 
descent,  bom  about  1842  in  the  Indian  Terri- 
tory, being  the  child  of  white  intruders  in  the 
Cherokee  Nation.  His  mother  was  a  Muskogee 
Indian  of  unmixed  blood.  Until  he  was  12 
years  old,  Alexander  Posey  spoke  only  the  lan- 
guage of  his  mother's  people.  Then  his  father, 
who  was  in  independent  circumstances,  em- 
plo3>ed  a  private  teacher  and  compelled  the  son 
to  learn  to  speak  and  write  EnglisfL  A  year 
or  two  later  ne  was  sent  to  the  public  (tnbaT) 
school  at  Eufauta.  When  he  was  17  he  entered 
Bacone  Indian  University  at  Muskogee,  where 
he  acted  as  librarian,  learning  to  set  type  on 
The  Instructor,  a  small  i«iper  published  by  the 
faculty,  and  discovered  his  own  bent  for  liter- 
ary work.  In  October  1892  he  published  'The 
Comet's  Tale,'  a  lengthy  poem  relating  to  the 
Indian  tradition  of  the  coming  of  the  first  ships 
of  the  white  men  to  discover  America.  Imme- 
diately after  his  graduation,  in  1895,  he  entered 
public  life,  being[  elected  a  member  of  the  Creek 
House  of  Warnors,  the  popular  branch  of  the 
tribal  legislative  council.  In  1896  he  was  ap- 
pointed superintendent  of  the  Creek  Orxlian 
Asylum  at  Okmulgee.  A  year  later  he  became 
tribal  superintendent  of  schools,  but  held  it  oply 
a  short  time,  resigning  to  settle  on  bis  farm 
Stidham.    There  he  continued  to  write  as 


ins^nration  prompted.  He  was  pre-eminently  a 
poet  of  nature  and  loved  the  solitudes  of  which 
nc  wrote.  Then  he  was  called  back  to  educa- 
tional work  as  superintendent  of  the  Creek 
National  High  Sciiool  at  Eufaula^  with  a  brief 
term  of  service  at  a  similar  mstitution  at 
Wetumka,  but  soon  relinquished  that  work  to 
take  charge  of  the  publication  of  the  Jndian 
Journal  at  Eufaula.  There  he  found  his  liter- 
ary opportunity,  developing  marked  ability  as  a 
satirist  His  immitable  "Fiis  Fixico*  letters,  in 
which  he  humorously  discussed  the  white  man's 
pohticB  throu^  the  medium  of  dialogues  be- 
tween fictitious  characters  who  were  typical  of 
Ae  older  and  more  conservative  Creek  full- 
blood  element  —  Wolf  Warrior,  Hot  Gun  and 
others  —  who  talked  in  the  broken  Creek-Eng- 
lish dialect,  were  widely  copied  in  States  far 
from  Oklahoma,  where  the  force  of  their  satire 
could  not  be  appreciated  because  its  object  was 
unknown.  Because  of  his  sympathetic  under- 
standing of  the  uneducated  people  of  his  tribe, 
whose  interests  were  ieopardiied  in  the  read- 
justment incident  to  the  allotment  of  lands  in 
severalty,  he  gave  up  newspaper  work  to  be- 
come a  field  a^nt  of  the  allottii^  commission, 
in  which  position  he  rendered  valuable  service. 
In  190S  he  was  chosen  a  delegate  to  the 
Sequoyah  Constitutional  Convention,  which  met 
at  Muskogee,  and  of  which  he  was  elected  sec- 
retary. The  simple,  terse,  clear  English  of  the 
instrument  framed  by  that  convention  was  said 
to  have  been  largely  due  to  his  writinjf  and 
revising.     He  met  death  by  drowning  in  die 
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POSEY,  Thomas,  American  soldier:  b. 
eastern  Virginia,  9  July  1750;  d.  Shawneetown, 
111.,  19  March  1818.  He  was  tjuarterm aster 
in  Lord  Dunmore's  expedition  aga:nst  the  Ohio 
Indians  and  was  engaged  in  the  battle  at  Mount 
Pleasant  in  1774.  In  I77S  he  was  a  member  of 
the  Virginia  committee  of  correspondence  and 
raised  a  company  of  which  he  became  captain 
for  the  7lh  Virginia  Continental  Regiment.  He 
assisted  in  defeating  Lord  Dunmore  at  Gwynn's 
Island  in  1776;  in  1777  joined  the  Continental 
army  at  Middlebrook,  N.  J.,  and  with  his  com- 
pany was  transferred  to  Morgan's   renowned 


rifle-corps,  where  he  played  a  conspicuous  part 
in  the  engagement  at  Piscataway,  N,  J.     He 

served  with  great  gallantry  under  Gates  at  the 


battles  of  Bemis  Heights  and  Stillwater,  and 
in  1778  was  promoted  major  and  had  ctiarge 
of  the  expedition  against  the  Indians  of  Wyom- 
ing Valley  in  that  year.  In  1779  he  commanded 
a  battery  under  General  Wayne  at  Stony  Point 
and  was  one  of  the  leaders  in  the  assault  which. 
carried  the  enemy's  works.  He  was  present  at 
the  surrender  of  Yorktown,  organized  a  red- 
ment  of  which  he  was  given  command  with  the 
rank  of   lieutenant-colonel,   and  served  under 


under  Gueristersigo.  After  the  war  he  lived 
Spottsylvania  County,  Va..  until  1793,  when  he 
was  appointed  brigadier-general  and  served 
tuder  General  Wayne  in  bis  campaign  against 
the  Indians  in  the  Northwest  He  resigned  in 
1794,  settled  in  Kentucky,  entered  the  State  sen- 
ate and  was  ex  officio  lieutenant-governor.    He 


served  as  United  States  senator  from  Louisi- 
ana. He  was  governor  of  Indian  Territory 
from  1813  until  her  admission  into  the  Union 
as  a  Stale  and  from  ISI6  until  his  death  was 
Indian  agent. 

POSIDOHIU3,  p&-5l-d6'ni-iis,  Greek  Stoic 
philosopher:  b.  Apamea,  Syria,  about  135  B.C.; 
d.  after  SI  B.C.  He  studied  at  Athens  under 
Panxtius  of  Rhodes,  after  whose  death  in  112 
he  presently  established  himself  as  a  teacher  at 
Rhodes,  whence  he  is  called  the  Rhodian.  He 
taught  the  Stoic  philosophy  with  great  applause, 
was  at  the  same  time  a  statesman  and  one  of 
the  Prytaties,  and  went  at  SO  as  an  ambassador 
to  Rome.  The  most  distinguished  Romans  were 
his  scholars,  and  Cicero  was  initiated  by  him 
into  the  Stoic  philosophy.  He  wrote  many 
works  on  history,  astronomy  and  geography, 
now  lost.  In  his  physical  investigations  he  was 
more  nearly  a  follower  of  Aristotle  than  of  the 
Stoic  school,  the  members  of  which  he  greatly 
excelled  in  this  department  of  knowledge. 
Fragments  of  his  writings  were  edited  by  Bake 
(1814).  and  by  C.  Miiller  in  'Fragmenta  His- 
torica  Grsecorum'  (1849).  Consult  Ritter-Prel- 
ler,  <Historia  Philosophic  Grwai'  (1913). 

POSILIPO,  pd-3e-ie'p5,  or  PAUSILIPPO, 
pow-se-le'pd  (Latin,  Pausilipona),  Italy,  a  hill 
and    grotto   to   the   southwest   of   Naples,    the 


supposed  that  it  was  earlier  than  the  time  of 
the  Romans,  but  it  is  now  supposed  to  date 
from  the  time  of  Augustus  or  Tiberius.  It  was 
widened  in  1442  by  Alphonso  I,  plastered  by 
Fictro  of  Toledo,  and  again  rquiired  in  17S4 
by  Charles  III.  Since  1%5  there  has  been  a 
second  ^'grotto,"  about  ISO  feet  longer,  which  is 
more  commonly  used,  as  is  also  a  road  over  the 
mountain  buUt  in  1822.  On  the  hilt  above  the 
grotto  is  the  famous  'Tomb  of  VirgiL  To  the 
south  is  Cape  Posilipo.  The  town  of  Posilipo 
on  the  hill  has  about  4,500  inhabitants. 

POSITIVE,  that  which  is  active,  aiSmuttive, 
known,  virile,  definite,  strenuous ;  opposed  to 
negative,  which  is  quiescent,  receptive,  unre- 
sponsive, indefinite.  The  word  has  many  spe- 
cific senses;  (1)  In  electricity,  the  active  pole, 
from  which  a  current  is  regarded  as  flowing. 
(2)  In  photographv,  a  picture  so  taken  that 
uie  li^ts  and  shades  appear  naturally,  which 
ii  opposite  to  a  negative,  in  which  they  are  re- 
versed, (3)  In  optics,  a  lens  that  shows  a  view 
naturally  instead  of  upside-down.  (4)  In  gen- 
eral,  that  one  of  two  opposite  things  whicn  is 
regarded  as  primary  or  active.  (5)  The  thit)g 
that  is  known,,  can  be  seen  clearly  or  sensed 
readily.  (6)  An  adjective,  characieriiiog  a 
dogmatic  person,  who  'always  knows  he  is 
ti^t."  It  is  also  applicable  to  the  manly  na- 
ture, as  opposed  to  the  wooianly,  feminine  or 
negative,  nature. 

POSITIVISM,  pfii'tl-tlv-Iim,  originally  de- 
notes any  theory  that  takes  the  affirmative  side 
and  states  its  tenets  in  positive  terms.  In  this 
sense  one  speaks  of  positive  Christianity  or 
positive  theok^,  as  synonymous  with  dog- 
matism, indicating  thereby  that  liberal  religion 
which  rejects  belief  in  miracles,  or  a  special 
revelation,  or  the  traditional  Church  doctrines, 
is  negative. 

The  tertn  was  appropriated  by  August  Comte 
to  denote  a  philosophy  that  would  limit  itself 
to  the  positive  sciences  and  exclude  all  meta- 
physical speculation.  .Comte  propounded  posi- 
tivism as  the  ultimate  aim  of  the  evolution  of 
Icnowlec^e,  which  (as  Turgot  had  indicated) 
necessanly  passed  ihrou^  4faree  stages,  the 
theological,  the  metaphysical  and  the  positive. 
In  the  theological  stafre,  the  classified  phenom- 
ena of  nature  are  personifted  as  gods  —  a  view 
based  upon  a  mythological  interpretation  of 
nature  which  reaches  its  climax  in  tninotheism 
and  leads  lo  the  metaphysical  stage  in  which 
the  laws  of  nature  are  conceivea  as  imper- 
sonal essences  or  powers.  The  highest  and  last 
stage  is  attained  when  the  scientist  is  satisfied 
simply  to  describe  the  facts  and  leave  out  all 
metaphysical  speculation. 

Comte  fek  diat  there  was  something  wrong 
with  metaphysics,  and  he  eliminated  it  from  the 
domain  of  his  philosophy,  but  instead  of  solv- 
ing the  problem,  he  ignored  it  on  the  plea  that 
it  was  unsolvable.  His  great  work  'Philosophic 
Positive'  (consisting  of  six  volumes)  contains 
simply  a  recapitulation  of  the  whole  range  of 
human  knowledge,  the  systematic  arrangement 
of  which  he  called  the  hierarchy  of  the  sciences. 
Comte  does  not  deny  the  existence  of  some- 
thing metaphysical,  but  only  maintains  that  re- 
search in  this  domain  ts  fruitless. 

Eugen  Duhring,  a  (jerman  philosopher  oE 
^real  acumen,  rightiv  criticizes  Comtrfs  posi- 
tivism   in    saying    Uiat    *its    main    contents. 
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strangely  enou^,  consist  in  ne^tivism,'  and 
■a  hierarchy  of  the  sciences  oSenng  a  digest  of 
knowledge  cannot  pretend  to  be  philosophy.' 
(KriL  Gesch.  d.  PhiL  p.  486). 

In  a  more  advanced  stage  of  his  life,  Comte 
felt  the  need  of  ^ing  beyond  the  standpoint 
of  the  positive  sciences.  In  response  to  this 
need  of  his  nature  he  invented  a  religion  of 
mankind  which  should  be  based  on  science,  re- 


entific  religion  is  worthy  of  a  great  genius,  but 
the  rituals  which  be  prescribes  are  too  artificial, 
and  proved  acceptable  only  to  a  very  limitea 
circle  of  his  admirers. 

Littrf,  the  well-known  author  of  a  French 
dictionary,  disavowed  Comte's  religion  as  fan- 
tastic, but  he  accepted  his  philosophy  which 
he  formulated  as  follows:  ''The  domain  that 
lies  beyond  refers  to  the  things  that  cannot 
be  known.  Positive  science  proposes  neither 
to  deny  nor  to  affirm  them.  In  a  word,  it 
does  not  know  the  Unknowable,  but  it  recog- 
nizes its  existence.  This  is  the  highest  philos- 
ophy. To  go  beyond  is  chimerical,  to  go  not 
so  tar  is  to  miss  the  mark.* 

The  most  prominent  English  representative 
of  Comtean  positivism,  George  Henry  Lewes, 
sums  up  the  tenets  of  positivism  in  this  sen- 
tence: *Our  province  is  to  study  her  (nature's) 
laws,  to  trace  her  processes,  and,  thankful  that 
we  can  so  far  penetrate  the  divine  significance 
of  the  universe,  be  content  —  as  Louie  wisely 
and  modestly  says  —  to  sit  down  in  quiet  ig- 
norance of  all  tranicendent  subjects." 

The  modern  representative  of  Comte's  posi- 
tivism in  England,  averring  both  his  philosophy 
and  his  religion,  is  Frederick  Harrison,  presi- 
dent of  the  English  Positivist  Committee,  and 
author  of  'Positive  Evolution  of  Religion* 
(New  York  1913). 

In  spite  of  the  shortcomings  of  Comte's 
philosoiJiy,  the  conception  of  positivism  is  a 
^reat  and  recommendable  ideal;  but  positivism 
in  order  to  futlil  its  purpose  should  be  truly 
positive.  Genuine  positivism  would  be  a  philos- 
ophy based  upon  the  facts  of  experience. 
Whether  or  not  metaphysics  is  wrong  depends 
entirely  upon  the  definition  of  the  word.  If 
'the  metaphysical*  is  a  mysterious  essence  or 
power  behind  nature,  the  scientist  should  not 
merely  ignore  it  but  deny  its  existence;  but  if, 
after  the  precedence  of  Aristotle,  we  under- 
stand by  metaphysics  "the  science  of  first  prin- 
ciples,' we  must  grant  that  its  study,  far  (rom 
being  fruitless,  is  indispensable  for  every 
scientist. 

The  aim  of  a  positive  philosophy  should  be 
to  understand  the  methods  and  general  spirit 
of  science,  to  systematize  the  results  of  the 
totality  of  human  knowledge  and  to  apply  them 
to  practical  life.  Accordingly,  philosophy  will 
serve  three  purposes:  it  will  be  (1)  the  prope- 
deutics (preliminaries)  of  science,  (2)  a 
synopsis  of  all  knowledge  and  (3)  ethics  or  the 
science  of  moral  conduct.  The  first  branch  of 
philosophy  includes  logic,  epistemology  and 
methodology,  that  is,  the  sciences  which  are 
equally  needed  as  intellectual  tools  in  all  the 
several  branches  of  inauiry.  The  second  part, 
a  synopsis  of  all  knowledge,  cannot  be  a  mere 
compendium  or  a  hierarchy  of  the  sciences,  but 
must  be  worked  out  into  a  systematic  world- 


, ,  __:  a  mere  sum  of  the  sciences  btit 

their  product,  which  mi^hl  be  called  'ontology,' 
that  is,  the  science  of  existence  or  "cosmonomy,* 
the  science  of  the  world  constitution.  Ontology 
in  the  old  sense  is  an  a  priori  construction  of 
a  system  of  abstract  thought ;  in  the  new  sense 
it  would  be  a  methodical  arrangement  of  the 
facts  of  experience,  a  monistic  or  consistent 
system  of  knowledge.  Cosmonomy  explains 
the  prevalence  of  uniformities  and  their 
formulation  as  general  rules,  called  laws  of 
nature,  etc.  It  points  out  the  permanent  back- 
ground of  existence,  the  eternal  conditions  of 
becoming  from  which  world-systems  originate 
and,  above  all,  defines  man's  position  toward 
the  whole  of  existence,  toward  his  fellows  and 
especially  toward  those  factors  that  determine 
his  destiny  —  in  religious  nomenclature  called 
'(kid.*  The  third  part  of  philosophy  would  be 
a  practical  application  of  the  second,  resulting 
in  what  has  been  called  philosophy  proper, 
world-wisdom  or,  broadly  speaking,  ethics,  (in- 
sult Huxley,  Thomas,  'Scientific  AspecU  of 
Positivism'  (in  'Lectures  and  Lay  Sermons,' 
Everyman's  Library,  1910), 

Paul  Carus, 
Editor  of  <  The  Monist.' 
POSSE  COMITATUS,  pds'e  kSm-I-tS'liis, 
in  law,  the  force  of  able-bodied  male  citizens 
whom  the  sheriff  by  the  common  law  is  au- 
thorized to  call  to  his  assistance  in  case  of  in- 
vasion, rebellion,  riot,  breach  of  the  peace, 
forcible  resistance  to  process,  etc.,  in  the  county 
or  district  in  whidi  he  holds  office.  All  per- 
sons included  in  the  posse  comitatus  are  bound, 
under  penalty  of  indictment,  to  assist  the  sheriff 
when  lawfully  called  upon  and  are  justified  in 
killing  a  person  in  case  of  resistance.  Unneces- 
sary violence  on  their  part,  however,  is  pun- 
ishable. 

POSSESSION,  a  l««al  term,  which  has 
come  to  have  a  larger  meaning  man  in  com- 
mon usage  of  the  word  or  the  primary  sense, 
from  Latin  possideo  —  to  sit  upon.  It  has 
grown  to  mean  something  distinct  from  mere 
custody.  It  is  defined  as  the  detention  and  en- 
joyment of  a  thing  which  one  holds  and  exer- 
cises by  oneself  or  throng  another  in  his  name. 
It  is  the  condition  by  which  a  person  may  exer- 
cise power  over  a  thing  at  his  pleasure  and  to 
the  exclusion  of  all  others.  There  are  two 
requisites  to  complete  possession :  first,  occu- 
pancy, and  second,  the  taking  with  intent  to 
possess  —  hence  persons  who  are  without  legal 
wills  —  as  children,  idiots,  etc.,  cannot  acquire 
possession ;  however,  a  child  of  sufficient  under- 
standing may  legally  acquire  possession  of  a 

One  Is  said  to  be  in  actual  possession  when 
the  thing  is  in  immediate  occupancy  and  con- 
structive possession  when  one  claims  to  hold  by 
virtue  of  a  title  without  actual  occupancy;  pos- 
session may  be  enjoyed  by  the  proprietor  of  a 
thinp  —  thus  the  proprietor  of  a  house  possess- 
ing It  by  his  tenant,  A  thief  may  have  a  thing 
he  has  stolen,  but  he  does  not  ri^htfuly  pos- 
sess it.  One  who  borrows  his  friend's  horse 
has  it  in  his  custody,  but  is  not  a  legitimate 
possessor. 

To  acquire  possession  of  a  property  it  is 
requisite  diat  there  be  intention  of  posser~*"~ 
as  owner  and  also  the  possesion  of  the  tl 
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Possession  is  lost  when  one  transfers  a 
property  to  another  with  the  intention  of  di- 
vesting himself  of  the  title  or  when  he  does  some 
act  which  manifests  his  intention  of  abandoninK 
possession.  Though,  of  course,  no  proof  ot 
ownership  or  title  to  property  or  a  thing,  the 
possession  is  a  fact  in  evidence  of  it  and  it  is 
snfiicient  evidence  against  anyone  who  cannot 
show  a  better  claim.  Continuous  possession 
of  land  for  a  time,  which  varies  in  the  statutes 
of  various  jurisdictions,  usually  20  years,  will 
rive  the  occupant  title  by  adverse  possession. 
With  chattels  a  replevin  suit  is  often  instituted 
to  regain  custody,  when  die  goods  are  illegally 
withheld  from  the  rightful  owner.  See  Bail- 
mNTj  Title;  Bkplevin. 

POST,  Alfred  Charles,  American  lurgeon: 
b.  New  York,  13  Jan.  1806;  d.  there,  7  Feb. 
188&  He  was  graduated  from  Coltunbia  in 
1822  and  from  t£e  College  of  Physicians  and 
Surgeons  in  1827.  After  two  years'  further 
Stun^  in  Paris,  Vienna,  Berlin  and  London  he 
established  a  practice  in  New  York,  in  1831-35 
was  demonstrator  of  anatomy  in  the  College 
of  Physicians  and  Surgeons,  in  1836  became 
an  attending  surgeon  at  the  New  York  Hospital 
and  throughout  his  life  continued  his  connec- 
tion there,  occupying  at  his  death  the  office  of 
consulting  surgeon.  He  was  appointed  pro- 
fessor of  ophthalmic  surgery  at  Castleton  Medi- 
cal College,  Vt,  in  1843.  and  of  surgery  in  the 
following  year.  In  18S1-7S  he  was  professor 
of  surgery  in  the  University  of  the  City  of  New 
York,  vice-president  of  the  New  York  Acadeiny 
of  Medicine  in  1861-66  and  its  president  in  1867^ 
68,  president  of  the  Pathological  Society  and 
for  many  years  was  connected  with  Saint 
Luke's,  the  Presbyterian  and  the  Women's  hos- 
pitals. He  conducted  a  weekly  clinic  at  the 
University  Medical  College  in  New  York,  for 
many  years,  was  the  first  surgeon  in  the  United 
States  to  perform  an  operation  for  the  cure  of 
stammering  and  was  the  inventor  of  several 
valuable  surgical  instruments  and  appliances. 
Besides  numerous  medical  papers  contributed 
to  scientific  journals,  he  published  'Strabismus 
and  Stammering*  (1840)  and  ^Observations  on 
the  Cure  of  Stammering)  (1841). 

P( 
tcct: 

1913.  In  18S8  he  was  graduated  at  New  York 
University  and  in  1859-60  studied  architecture 
under  the  direction  of  Richard  M.  Hunt.  In 
the  Civil  War  he  was  commissioned  captain 
of  the  23d  New  York  Volunteers  and  at  the 
end  of  the  war  had  risen  to  the  rank  of 
colonel.  In  1865-47  he  practised  as  an  archi- 
tect in  New  York  with  Camhrill  and  there- 
after independently.  He  became  one  of  the 
most  successful  of  American  architects  of  the 
late  19th  century.  Among  his  works  are  the 
old  Equitable  building.  Produce  and  Stock 
exchanges,  the  World  building  and  City  Col- 
lege bmI<Kngs  in  New  York;  also  the  residence 
of  (^melius  Vanderbilt  in  the  same  dty,  the 
Prudential  building,  Newark,  N.  J„  Liberal 
Arts  building,  Chicago,  the  Wisconsin  State 
Capitol,  etc.  He  was  a  member  of  several  so- 
cieties, a  chevalier  of  the  Legion  of  Honor 
(1901),  member  of  the  National  Academy  of 
Design  and  of  the  National  Commisuon  of 
Pine  Arts. 


POST,  George  Edward,  American  mission- 
ary: b.  New  York,  1838;  d.  1909.  In  1860  he 
was  graduated  in  medicine  at  the  University  of 
the  City  of  New  York  and  in  the  following 
year  at  Union  Theological  Seminary.  He  was 
appointed  to  the  chair  of  surgery  at  the  Syrian 
Protestant  College  of  Beirut,  where  he  re- 
mained until  his  death.  He  was  an  accom- 
plished linguist  and  wrote  several  Arabic  work& 
mduding  'Flora  of  Syria,  Palestine  and 
^ypt' ;  'Textbook  of  Botany> ;  'Textbook  of 
MEunmalia' ;  'Textbook  of  Birds';  translation 
of  Butler's  'Iliysiology* ;  'Concordance  to  the 
Bible*;  'Textbook  ofSurgery' ;  'Textbook  of 
Materia  Medica* ;    'Dictionary  of   the  Bible.' 

POST,  Helville  DaviBBon,  American  lawyer 
and  noveUst:  b.  Harrison  County,  W.  Va.,  19 
April  1871,  He  was  ^duated  from  the  Uni- 
versity of  West  Virginia  and  has  since  prac- 
tised law  in  Grafton,  W.  Va.  In  1898  he  was 
chairman  of  the  Democratic  Congressional  Com- 
mittee of  West  Virginia.  He  has  published 
'The  Strange  Schemes  of  Randolph  Mason' 
(1896);  'The  Man  of  Last  Re»ort>  (1897); 
'Dwellers  in  the  Hills'  (1901);  'The  Gilded 
Chair'   (1910);  'The  Nameless  Thing'  (1912). 

POST,  Wright,  American  surgeon:  b.  North 
Hempstead,  N.  Y.,  19  Feb.  1766;  d.  Throgg-j 
Neck,  N.  Y.,  14  June  1828.  He  received  his 
medical  education  in  New  York  and  London 
and  in  1786  established  a  practice  in  New  York 
In  1792  he  was  appointed  prof  essor  of  surgery 
at  Columbia,  where  he  later  occupied  the  chair 
of  anatomy  and  physiology,  afterward  holding 
the  same  chair  in  die  Medical  School  of  New 
York.  For  35  years  he  was  consulting  sur- 
geon in  the  New  York  Hospital,  president  of 
the  College  of  Physicians  and  Surgeons  in 
1821-26,  and  was  prominently  connected  vrith 
numerous  medical  societies.  He  made  himself 
famous  by  his  surgical  achievements,  many  of  . 
which  were  departures  from  the  old  school. 

POST-NUPTIAL  CONTRACT.  See 
Law  op  Husband  and  Wife. 

POST-OBI'T  BOND,  a  mode  of  contract- 
ins  loans  sometimes   resorted  to  by  hdrs  and 


the  sum  iorrowed  shall  not  be  exigible  till  that 
party's  death ;  and  hence,  not  only  in  conse- 
quence of  the  uncertainty  of  the  event,  but  also 
sometimes  in  consequence  of  the  uncertainty 
of  the  succession  itself,  which  may  be  contin- 
gent, and  perhaps  never  be  realized,  the  creditor 
usually  makes  very  exorbitant  terms. 

POST-OFFICE.      See    Post-office    De- 

PAXTUENT. 

POST-OFFICE  CLERKS,  United  Na- 
tional Associatioti  of,  an  association  formed  in 
1890,  for  the  purpose  of  securing,  through  legis- 
lation and  other  means,  the  classification  of 
post-office  clerks  with  a  view  toward  securing 
more  equhable  salary  rates,  regulation  of  hours 
of  labor  and  other  similar  objects.  The  or- 
ganization also  issues  death  benefit  insurance 
policies. 

POST-OFFICE  DEPARTMENT.  The 
official  title  of  one  of  the  executive  departments 
of  the  government;  established  in  1794.  It  is 
under  the  management  of  the  Postmaster-Gen- 
eral, who  since  the  time  of  Andrew  Jackson 
has  been  a  member  of  the  PreMdent's  CalnncL  - 
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He  is  appointed  by  the  PreHdent  and  confirmed 
by  the  Senate,  "nie  department  is  divided  into 
four  great  bureaus  eadi  under  the  immediate 
charge  of  an  assistant  postm aster-general  The 
first  assistant's  bureau  has  charge  of  the  large 
dcrical  and  carrier  forces  and  all  the  matters  of 
actual  management.  It  supervises  an  annual  ex- 
penditure close  to  $100,000,000.  The  bureau 
of  the  second  assistant  has  the  immense  task  of 
providing  for  the  transportation  of  the  mails  at 
a  yearly  cost  of  about  $80,000,000.  That  of  the 
third  assistant  looks  after  the  financial  side^ 
furnishes  the  stamps  and  keeps  the  accounts. 
The  fourth  assistant  has'charge  of  the  appoint- 
ment of  55,000  postmasters  and  directs  the 
force  of  inspectors. 

The  Railway  Post  Office.— The  idea  of  a 
railway  post  office  was  first  brought  officially  to 
the  notice  of  the  department  of  First  Assist- 
ant Postmaster-General  Hobbie,  who,  in  1847, 
had  been  in  £urope,  and  in  his  report  ^ve  bis 
impressions  of  the  traveling  post  office  m  Eng- 
land. Under  Postmaster-General  Holt,  in  July 
1662,  the  first  railway  post  of&ce  was  introduced 
in  this  country.  In  1864  die  leadinr  railroads 
were  induced  to  alter  the  cars  for  tbe  puTi»ose 
of  the  railway  post  oSce,  and  from  that  time 
diis  service  has  grown,  until  now  it  is  a  model 
institution  of  its  kind.  In  1916  ^ere  were 
3,479  railway  routes,  8,0^  mail  messenger 
routes,  571  electric  car  routes,  264  wagon 
routes,  260  steamboat  routes,  21  star  routes  (in 
Alaska),  and  six  pneumatic  tube  routes,  llie 
cost  of  the  railway  mail  service  was  $28,516,000, 
and  railway  mail  pay  $61,692,000. 

Hooey-Order  System. —  The  money-order 
syston  was  established  in  1^64,  under  uie  ad- 
ministration of  Postmaster-Guieral  Blair.  _  In 
order  to  accommodate  soldiers  and  others  wish- 
ing to  transmit  small  sums  of  money,  he  ad- 
.  vised  the  incorporation  of  this  idea  in  our 
postal  system.  At  its  beginning  only  138  offices 
were  allowed  to  issue  orders.  The  number  in- 
creased to  34,547,  which  during  1903  issued  45,- 
941,681  domestic  money-orders,  and  in  1917, 
133,292,000  domestic  orders,  and  1,973,714  for- 
eign orders,  this  latter  a  decrease  due  to  the 
war.     See  Postal  Money  Order  Service. 

Roral  Free  DeliTcnr. — The  rural  free  deliv- 
ery service  was  eslablisned  under  President  Mc- 
Kinley,  in  1897.  That  year  44  routes  were  put 
in  operation.  The  service  has  grown  steadily. 
By  1901  the  mileage  had  grown  to  over  100,000, 
the  cost  was  $1,750,321,  and  over  15,000  car- 
riers were  employed.  In  1905  the  mileage  was 
721^37,  cost  $20,864,000,  with  32,055  carriers. 
In  1910  the  mileage  was  993,063,  cost  $36,915,000. 
with  40,997  carriers.  In  1917  the  mileage  was 
1,112,556,  cost  $52,420,000,  with  43,338  carriers. 
The  net  advantage  of  the  Rural  Free  Deliv- 
ery system  include  (1)  postal  receipts  increased; 
(2)  value  of  farm  lands  enhanced;  (3)  farmers 
brought  into  touch  with  markets;  (4)  social  and 
educational  benefits  derived  in  country  and 
town  by  Ijeing  kept  in  touch  through  the  daily 
receipt  of  papers  and  correspondetice;  (5) 
benefits  to  small  towns.  In  three,  at  least,  of 
these  advantages  the  benefit  of  the  postal  serv- 
ice to  commerce  is  distinctly  notable.  See 
Parcel  Post. 

Dead  Letter  Office.— The  dead  letter  office 
dates  back  to  1825.  An  act  of  Congress  made  it 
the  duty  of  postmasters  to  publish  quarterly,  or 


of  tener,  whenever  the  Postmaster-General  might  . 
direct,  a  list  of  letters  remaining  in  their  offices, 
and  once  every  quarter  to  forward  those  tiiat 
could  not  be  delivered  to  the  department  at 
Washington.  Here  are  received  annually  about 
ISA'00,000  pieces  of  mail  matter. 

The  Postal  Union.—  Under  die  terms  of  a 
trea^  concluded  at  Berne,  9  Oct.  1674,  the  ob- 
ject of  which  was  to  secure  uniformity  in  the 
treatment  of  correspondence,  and  the  simplifica- 
tion of  accounts,  as  well  as  the  reduction  of 
rates  within  certain  limits,  and  whose  provisions 
were  carried  into  operation  generally  1  July 
1875,  the  whole  of  Europe,  the  United  States 
Egypt,  British  India  and  all  the  colonies  of 
France  were  at  the  outset,  or  shordy  thereafter, 
included  in  the  union,  and  many  other  coun- 
tries and  colonies  have  since  joined  it.  The 
international  accounts  in  respect  of  postages  are 
based  on  a  month's  return  of  correspondence 
taken  every  third  year. 

Postal  Savings  Banks  were  established  by 
the  Postal  Savings  Act  of  25  June  1910.  See 
Baxxs  and  Banking j  Postal  Savings  Banks 
and  Postal  Savings  System. 

Increase  of  Rates.—  In  November  1917 
the  law  for  increased  postage  for  war  revenue 
went  into  efFect,  and  first  class  mail,  drop  let- 
ters and  post  cards  were  raised  one  cent  eadi. 
The  rate  on  magarines  containing  over  5  per 
cent  advertising  was  also  increased,  according  to 
zones  of  delivery.     Former  rates  restored  1919. 

Post-Office  Statistics.— In  the  United 
States  in  1789  there  were  only  75  post  offices 
established,  the  length  of  the  post  routes  being 
^75  miles  and  the  gross  revenue  of  the  de- 
partment being  only  $7,510.  TTie  expenditures 
for  the  same  year  were  ^,560  and  of  this  only 
$1,657  were  paid  in  salanes  to  postmasters.  In 
1875  there  were  278,000  miles  of  postage  route^ 
a  revenue  of  $27,000,000,  with  expenses  of 
nearly  $34,000,000.  In  1900  there  were  428.000 
miles  of  post  routes,  a  revenue  of  $110,000,000, 
and  expenses  of  $120,000,000.  The  total  number 
of  post-offices  was  reduced  from  74,169  in  1903 
to  55,413  in  1917,  rural  free  delivery  causing  the 
dropping  of  small  offices.  There  were  in  1910, 
59,580  post  dSces  in  operation,  447,998  miles  of 
post  routes,  553,312,998  miles  of  mail  service 
performed.  The  gross  revenues  of  the  depart- 
ment were  $224,128,657.63,  the  expenditures 
$229,977,2^.50,  and  $27,521,0132^  were  paid  as 
compensation  to  postmasters.  In  1917  these 
figures  had  grown  to  55,413  offices,  479,487  miles 
oT  post  routes,  $329,7^,116  revenue,  and  $319,- 
838,718  expenditure.  In  1911,  1913,  1914,  1916 
and  1917  the  post  office  showed  a  profit,  and  it 
is  the  policy  of  the  department  to  continue  mak- 
ing a  slight  profiL  From  June  1847  to  June 
1851,  4,603,200  postage  stamps  were  issued 
while  in  the  single  year  1910,  11,360,353,679 
stamps  were  used  by  the  people  of  the  United 
States.  In  1853,  the  year  in  which  stamped  en- 
velopes were  first  issued,  5,00(^000  were  used, 
while  in  1910  the  total  was  1.506,861,593.  The 
first  year's  issue  of  postal  cards — 1873  —  num- 
bered 31,094,000.  whUe  in  1910  726,441,000  were 
issued.  The  registry  system  was  Started  in 
1854,  and  in  that  year  the  registered  pieces  num- 
bered 629,322.  In  1910  they  numbered  42,053.- 
574.  In  1865  money-orders  to  the  amount  of 
$1,360,122  were  issued,  while  in  1910  the  .total 
amounted  to  $647,736,327,  and  in  1917  it  was 
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9855.00(^000.  The  number  of  pieces  of  matter 
of  all  kinds  mailed  increased  from  500,000  in 
1790  to  about  20,000,000,000  in  1919.  For  ftirther 
information  see  Philately;  Post  and  Postal 
Seevice;  Stamps,  Postage;  and  related  refer- 
ences. 

POST-PLIOCENE,  that  division  of  eeo- 
logic  time  and  the  strata  laid  down  in  it  which 
follows  immediately  after  the  Pliocene.  The 
term  has  been  used  as  designating  all  that 
period  from  the  end  of  the  Pliocene  till  now, 
in  which  sense  it  is  equivalent  to  Quaternary 
(q.v.)  or,  by  some  geologists,  as  applied  on^ 
to  the  earlier  portion  of  this  period,  in  this 
sense  being  equivalent  to  Pleistocene   (q.v.). 

POST  AND  POSTAL  SERVICE.  The 
word  post  is  derived  from  the  Latin  poiilns, 
meaning  "placed,"  because  horses  were  put  or 


which  the  letter  was  addressed,  and  was  vrilling 
to  undertake  the  delivery  of  it  The  Emperor 
Diocletian,  at  the  end  of  the  3d  century,  appears 
to  have  b«en  the  first  to  establish  a.  postal  system 
for  the  benefit  of  private  persons.  At  later 
dales  Theodoric  the  Great,  Charietnagne  and 
others  had  well-organized  services  for  com- 
munication with  all  parts  of  their  empire. 

Early  History  of  the  Public  Post— The 
earliest  postal  sysf«n  was  established  in  France 
by  the  University  of  Paris.  From  the  end  of 
the  l3th  century  this  institution  maintained 
couriers,  who  at  certain  times  look  charge  of 
letters  and  money  for  the  students  collected  in 
that  dty  from  ahnost  all  parts  of  Europe. 
Louis  XI  established  for  his  own  use  mounted 
messengers,  and  by  an  edict  of  19  June  1464 
instituted  post  stations  on  the  chief  roads  of 


EaiUcit  Britub  F«tal  Eavslope  aS40>. 


placed  at  certain  distanc 

or  travelers.    From  this ,.„ „. 

post  has  developed  into  one  of  the  most  effective 
uistruments  of  civilization.  In  the  Old  Testa- 
ment are  frequent  references  to  the  posts.  In 
2  Chron.  one  will  find:  *5o  the  posts  went  with 
the  letters^*  and  *So  the  posts  passed  fi 


saddled 

.    stations 
day's  jour- 


to  dty.'    In  Esther,  also,  and  in  Job  and  Jere- 
miah one  will  find  otho*  allusions  to  die  posts. 
But  they  were  never  for  the  use  of  the  ci 
people.    The  first  recorded  postal  system 
the  Persian   Empire.     According  to  Xenophi 

Cyrus  the  Elder  caused  couriers,      

horses,  to  stand  ready  at  dine 
throuKnout  the  empire,  situated  oi 
ney  from  each  other,  in  order  to  ri 
from  the  provinces  without  delay, 
pf  Julius  Czsar  the  service  of  cc.  ___  . 
parts  of  the  Roman  dominions  under  his  gov- 
ernment was  so  well  organized  thai  oE  two  let- 
ters which  he  wrote  from  Britain  to  Cicero  at 
Rome,  the  one  reached  its  destination  in  26  and 
the  outer  in  28  days.  Such  services,  however, 
were  only  established  by  governments  or  per- 
sons in  authority  for  their  own  use.  Private 
Krsons,  in  their  intercourse  with  one  another, 
d  to  employ  slaves  to  convey  their  letters  to 
destination,  or  to  trust  to  the  chance  of  finding 
some  person  who  was  going  to  the  place  to 


to  trans^rt  letters      France.    This  system  was  continued  under  the 
'      '      '  '         following  reign,  and  ultimately  private  persons 

began  to  make  use  of  the  royal  couriers  for  the 
transmission  of  their  own  correspondence. 
During  the  reign  of  Louis  XIII  the  French 
system  of  posts  received  a  more  regular  form 
from  the  establishment  of  a  comptroller-general 


of  E 

In  Germany  the  first  post  was  established  in 
Tyrol  in  the  latter  half  of  the  15th  century,  by 
Roger  I,  count  of  Thum,  Taxis,  and  Valsas- 
sina.  His  son  established  another  from  Brus- 
Vienna  in  1516,  by  the  wish  of  the  Em- 


Charies  V,  anxious  to  have  news  as  quickly  as 
possible,  on  account  of  the  vastness  of  his 
states,  caused  Leonard  of  Thum  and  Taxis  to 
establish  a  permanent  riding-post  from  the 
Netherlands  through  Liege,  Treves,  Spire  and 
Hheinhausen.  through  WQrttemberg,  Augsburg 
and  Tyrol  to  Italy. 

The  postal  system  of  Italy  began  in  Pied- 
mont; Until  1561  the  transmission  of  letters 
was  in  the  hands  of  the  communes  or  private 
persons,  who  were  authorized  by  the  state  to 
charge  for  the  service  a  sum  wmcfa  varied  ac- 
cording to  drcumstances.  In  the  year  men- 
tioned the  posts  were  farmed  out  by  Enutwnuel 
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Philibert,  Duke  of  Savoy,  to  a  postmaster-gen- 
eral. T^is  arranEORCTit  continued  until  \tffT, 
when  Duke  Victor  Amadeus  11  added  the  pro- 
ceeds of  the  post  office  to  the  revenue  of  the 
state,  an  indemnity  being  paid  to  the  postmaster, 
who  had  the  contract  for  them.  From  1710 
downward  the  post  office  was  administered 
directly  by  the  state. 

The    British    PobL— There    were    private 

Ests  in  England  from  the  time  of  Edward  III. 
1635  a  public  post  was  established  between 
London  and  Edinburgh.  In  1644  Edmund  Pri- 
deaux,  then  a  member  of  the  House  of  Com- 
mons, was  appointed  master  of  the  posts,  and 
first  established  a  weekly  conveyance  of  letters 
into  all  parts  of  the  nation.  In  16S3  a  penny 
post  was  set  up  in  the  metropolis.  During  the 
government  of  William  III  acts  of  Parliament 
were  passed  which  regulated  the  internal  postal 
system  of  Scotland;  and,  by  the  ninth  act  of 
Queen  Anne,  the  postal  system  of  England  was 
arrai^ed  on  an  improved  footing.  A  general 
|>ost  oiEce  was  instituted  at  London  for  the  Brit- 
ish dominions  with  chief  offices  at  Edinburgh, 
Dublin  and  other  places,  while  the  whole  sys- 
tem was  placed  under  the  control  of  a  post- 
master-general with  power  to  appoint  deputies 
for  the  chief  offices.  At  this  time  the  letter 
rate  of  postage  was  eight  cents  far  15  miles  or 
under,  with  a  rising  scale  to  25  cents  for  300 
miles.  In  1837  Sir  Rowland  Hill  inaugurated 
a  movement  for  reform  in  the  postal  service. 
Penny  post^c  resulted  in  1839,  and  on  6  May 
1S40  the  first  postage  stamp,  designed  by  W. 
Mulready,  was  first  brought  into  use.  In  the 
same  year  the  money-order  system  was  adopted 
and  in  1S4S  the  book  post  was  established.  In 
1855  pillar  letler-boxcs  were  introduced,  and 
London  was  divided  into  10  districts,  (or  greater 
facility  in  the  distribution  of  city  letters.  The 
British  post-office  system  developed  rapidly  after 
1860,  and  has  long  included  a  parcels  post  and 
banking  and  telegraph  systems.  The  service  js 
under  the  immediate  control  of  the  Postmas^r- 
General,  assisted  by  the  chief  secretary  o*  the 
post  office  in  London.  There  are  also  chief  offi- 
cers in  Edinburgh  and  Dublin.  The  Postmaster- 
General  is  a  member  of  the  Privy  Council,  and 
sometimes  a  Cabinet  minister.  In  1915  there 
were  24,509  post  offices  in  the  United  Kingdom 
and  50,285  road  and  pillar  letter-boxes.  The 
total  number  of  letters  delivered  during  the 
year  was  3,409,000,000. 

The  Colonial  Post  in  America. —  In  the 
American  colonics  the  post  office  made  its  first 
appearance  in  Massachusetts  in  1639.  when  the 
General  Court  of  that  colony  issued  the  fol- 
lowing: ^It  is  ordered  that  notice  be  given  that 
Richard  Fairbanks,  his  house  in  Boston,  is  the 
place  appointed  for  all  letters,  which  are  brought 
from  beyond  the  seas,  or  are  sent  thither,  to  be 
left  with  him,  and  he  is  to  take  care  that  they 
are  to  be  delivered  or  sent  according  to  direc- 
tion ;  and  he  is  allowed  for  every  letter  a  penny, 
and  he  must  answer  all  messages  through  his 
neglect  of  this  kind."  In  1657  a  postal  service 
was  estabhshed  in  Virginia,  The  colonial  law 
required  every  planter  to  provide  a  messenger 
to  convey  the  dispatches,  as  they  arrived,  to  the 
next  plantation,  and  so  on,  on  pain  of  forfeit- 
ing a  hogshead  of  tobacco  for  default.  In  1672 
the  government  of  New  York  established  a  mail 
to  go  monthly  between  New  York  and  Boston. 


In  1674  the  General  Court  at  Hartford  enacted 
laws  to  regulate  the  postal  services  in  the 
colony.  In  July  1683  William  Penn  established 
a  post  office  in  Philadelphia,  with  weekly  mails 
to  various  places  near  the  city,  and  about  the 
same  time  opened  mail  routes  between  Phila- 
delphia and  the  larger  towns  of  Pennsylvania 
and  Maryland.  These  represent  the  several 
cokMiial  enactments  in  relation  to  postal  com- 


Nealc'i  Americui  Post—  The  beginning  of 
the  American  post  proper  dates  with  the  sign- 
ing of  a  patent  17  Feb.  I69I  vesting  in  Thomas 
Neale  the  American  posL  On  4  April  fol- 
lowing, Neale  and  the  Royal  Postmaster- General 
appointed  Andrew  Hamilton  postmaster-gen- 
eral of  America.  Hamilton  undertook  the  ar- 
duous duty  of  establishing  an  intercolonial  post 
He  visited  all  the  colonies,  was  trusted  impiidlly 
and  satisfied  each  colony  of  his  ability  and  re- 
sources in  the  new  venture.  The  co-operation 
of  all  the  colonies  except  Virginia  having  been 
secured,  services  began  on  1  May  1603,  and  con- 
sisted of  a  weekly  post  from  Portsmouth,  N.  H., 
to  Boston,  Saybrook,  New  York.  Philadelphia, 
Maryland  and  Virginia.  Five  riders  were  en- 
gaged to  cover  eadi  of  the  five  stages  twice  a 
week.  In  winter,  service  was  performed  fort- 
nightly. Hamilton  died  in  1703,  and  his  son, 
Jonn  Hamilton,  succeeded  him.  In  1707  the 
Crown  purchased  the  good  will  of  the  American 
post  office  and  continued  John  Hamilton  as 
postmaster -general.  From  1707  to  the  year  be- 
fore the  Revolution  the  Geueral  Post  Office  in 
London  controlled  the  service  in  America.  In 
1711  there  was  a  weekly  mail  operation  between 
Boston  and  Main,  and  fortnightly  exchange 
between  Boston  and  New  York  In  1717  the 
mail  ran  weekly  between  New  York  and  Wil- 
liamsburg, Va.,  and  10  years  later  there  was  a 
fortnightly  mail  between  Philadelphia  and  An- 
napolis, Md.  The  period  of  activity  in  the 
establishment  of  postal  fadlities  began  when 
Benjamin  Franklin  was  appointed  postmaster 
at  Philadelphia  in  1737.  At  the  request  of 
the  d^ly  postmaster-general  for  the  colonies, 
he  assisted  him  in  the  regulation  and  manage- 
ment of  the  various  post  c^ces  then  established, 
and  when  that  official  died,  in  1753,  FVanklin.  in 
company  with  William  Hunter,  was  appointed 
to  succeed  him.  In  consequence  of  some  diffi- 
culty with  Governor  Hutchinson  of  Massa- 
chusetts, Franklin  was  removed  in  1774. 

The  United  Statea  Post.— The  Continental 
Congress  met  at  its  second  session,  in  Phila- 
delphia on  26  July  1775,  and  its  members  re- 
solved to  have  a  post-office  system  of  their  own, 
and  Franklin  was  elected  to  carry  on  the  work. 
A  salary  of  ^1.000  a  year  was  voted  him.  How- 
ever, Franklin  s  great  diplomatic  talents  secured 
him  soon  afterward  a  transfer  to  a  wider  field, 
and  in  1776  his  son-in-law,  Richard  Bache,  was 
appointed  to  succeed  him.  Mr.  Bache  was  suc- 
ceeded in  1782  by  Ebeneier  Haiard,  who  hai 
iu  1775,  been  the  'constitutional  postmaster*  of 
New  York,  so  termed  to  distinguish  him  imta 
the  British  deputy  at  that  place.  The  Colonial 
Congress  in  1782  passed  an  act  authorinng  the 
postmaster-general  to  establish  a  line  of  posts 
between  New  Hampshire  and  Georgia,  and  to 
such  other  places  as  Congress  might  direct  and 
to  appoint  the  necessary  deputies,  for  whose 
faithfulness  and  honesty  be  was  to  be  held  ac- 
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fountable:  On  8  May  1794  the  Congress  passed 
the  first  law  for  the  ^;oper  maaasenient  of  the 
postal  service.  In  1799  the  postal  laws  were 
revised,  and  flcwging  substituted  for  the  death 
penalty  for  robbing  the  mails.  This  law,  how 
ever,  was  repealed  by  a  subsequent  enactment, 
mad  imprisonment  for  a  term  of  years  made  the 
penal^.  The  office  of  Second  Assistant  Post- 
master-General was  created  in  Madison's  admin- 
istration, and  the  scale  of  postage  changed  Sin- 
gle letters —  that  is,  containing  one  piece — were 
charged  from  eight  to  25  cents,  according  to 
distance.  The  Sunday  delivery  at  post  offices 
b^ran  in  1810,  bringing  forth  vigorous  remon- 
strances friMn  various  religious  bodies,  and  the 
Strife  was  kept  up  in  Congress  and  occupied  the 
attention  of  the  Department  for  20  years.  In  1813 
the  mails  were  first  conveyed  in  steamboats  from 
one  post  town  to  another.  The  postal  laws  of 
1S16  made  a  change  in  the  postage,  which  lasted 
until  184S.  The  new  scale  charged  for  letters, 
consisting  of  one  piece  of  paper,  not  going  over 
30  miles,  six  cents;  not  over  80  miles,  10  cents; 
not  over  ISO  miles,  12;^  cents;  and  not  over 
400  miles,  184^  cents ;  and  for  greater  distances, 
25  cents.  The  success  of  the  postage  stamp  in 
Great  Briton  led  local  postmasters  in  a  number 
of  United  States  cities  —  notably  New  York, 
Baltimore,  Saint  Louis,  Providence  and  New 
Haven  —  to  issue  stamps.  They  proved  popular, 
and  in  1847  the  United  States  introduced  stamps 
and  the  5  and  10-cent  denominations,  with  the 
faces  of  Franklin  and  Washington  respectively. 
Previously  the  postage  was  coltectecf  entirely 
in  money,  its  prepayment  being  in  all  cases 
optional.  On  1  July  1851  a  new  series  of  stamps 
was  adc^ted,  consisting  at  first  of  denomina- 
tions of  one  and  three  cents,  but  afterward  of 
larger  amounts.  Stamped  envelopes  were  first 
used  in  1853.  The  registration  system  was  in- 
stitued  in  1854,  during  the  administration  of 
President  Pierce,  The  first  fee  was  five  cents; 
the  pricp  was  raised  in  1863  to  20  cents.  It  is 
now  ten  cents.  In  the  administration  of  Presi- 
dent Lincoln  the  free  delivery  service  was  es- 
tablished. As  early  as  1825  provision  was  made 
by  Congress  for  the  delivery  of  letters  by  car- 
riers at  a  cost  of  two  cents  each  to  the  persons 
receiving  dietn.  In  1836  this  was  further 
amended  by  allowing  newspapers  and  pamphlets 
to  be  delivered  at  half  a  cent  each.  In  1863 
Postmaster-General  Blair  introduced  the  free 
delivery  system,  beginning  the  practice  in  cities 
of  50,000  population.  Receiving  boxes  were  also 
put  up  and  deliveries  provided  for  as  often  as 
the  public  convenience  demanded.  The  postal 
card  was  introduced  in  1873.  For  the  further 
development  of  postal  service  see  Post-office 
Depahtment  and  related  references. 

POST-RENAISSANCE  PAINTINQ, 
painting  as  practised  in  Europe  after  the  middle 
of  the  15th  century. 

Seventeenth  Century. — The  {[real  color 
school  of  monumental  and  decorative  painting 
which  was  the  glory  of  Venice  was  one  of  the 
last  to  disappear  (see  Renaiseakce  PAitmNc}. 
Paris  Bordone  (q.v.),  a  pupil  of  Titian,  did 
little  to  maintain  it,  but  a  much  more  vigorous 
and  original  talent  was  that  of  Jacopo  Robusti 
(1518-94),  called  II  Tintoretto  from  his 
father's  occupation  as  a  dsrer,  and  also  sur- 
natned  II  Furioso  from  his  manner  of  woridng. 
The  nomber  of  his  paintings  was  very  great. 


and  their  merit  very  unequal  From  the  school 
of  Verona,  which  bad  been  for  some  time  rising 
in  importance,  and  even  in  the  15th  century  had 
produced  Some  painters  of  note,  came  another 
illustrious  artist  to  add  to  the  fame  of  Venice; 
Paolo  Cagliari  (q.v,),  called  Paolo  Veronese 
(1532-88),  one  of  the  most  brilliant  of  all  dec- 
orative painters.  The  school  of  Bologna  was 
founded  by  Lodovico  Carracci,  aided  by  his  two 
cousins,  Agostino  and  Annibale,  in  1589,  at 
the  period  of  the  rise  of  the  Electric  school, 
protesting  against  the  Mannerists,  and  of  the 
naiitraluti,  rejecting  all  tradition  and  professing 
to  study  nature  directly.  In  Naples  appeared 
an  Hispano-Neapolitan  school  of  which  the 
chief  was  Jusepe  Ribera,  called  Lo  Spa^oletta 
Spain  produced  a  number  of  native  painters  in 
die  ISth  and  at  the  beginning  of  the  16th  cen- 
tury; and  the  influence  of  Italian  art  became 
more  predominant  toward  the  middle  and  at  the 
close  of  the  latter.  But  the  authori^  of  the 
Inquisition  was  strongly  restrictive.  Francisco 
de  Zurbaran  (q.v.)  (1598-1662?)  was  pre- 
eminently a  painter  of  monks.  The  three  great 
names  in  Spanish  art  are  Alonzo  Cano  (q.v.) 
(1601-67),  a  pupil  of  Francisco  Pacheco,  the 
master  and  also  the  father-in-law  of  Velasquez; 
Diego  Rodriguez  de  Silva  y  Velasquez  (q.v.) 
(1599-1660)  ;  and  Bartolome  Estfban  Munllo 
(q.v.)  (1618-82),  The  name  of  Velasquez  has 
been  raised  by  modem  criticism  to  the  summit 
of  the  art  of  painting.  In  (Jermany,  no  painter 
attained  the  eminence  of  Diirer  and  Holbein  for 
more  than  two  centuries;  after  them,  a  baleful 
imitation  of  the  mannerisms  of  the  Italians 
suppressed  any  assertion  of  national  individual- 
i^,  and  the  so-called  inspiration  from  Michel- 
angelo affected  even  foreign  painters  visiting  in 
Germany,'— as  the  Hollanders  (^Itzius,  Hubert 
and  Hendrick.  T^ie  works  of  Adam  Elzhdmer 
(1578-1620),  though  he  visited  Italy  and  died 
in  Rome,  displayed  a  curious  and  ori^nal  talen^ 
both  in  figures  and  landscape,  unusual  at  thii 
period. 

But  it  was  to  the  Netherlands  that  the  chief 
seat  of  the  art  of  painting  was  transferred  in 
the  17th  century,  made  illustrious  by  the  great 
development  of  all  resources  of  the  art;  the 
influence  of  Peter  Paul  Rubens  (q.v.)  (1577- 
1640)  not  only  revolutionized  the  schools  of 
painting  of  his  era  hut  is  still  felt  in  those  of 
our  day.  One  of  the  most  celebrated  of  his 
pupib  was  Anton  Vandyck  (q.v.)  {1599-lMl), 
whose  portraits  constitute  his  chief  title  to  emi- 
nence; another  was  David  Teniers  the  elder 
(q.v.)  (158Z-1649),  instructor  of  his  still  more 
famous  son  of  the  same  name.  In  the  works 
of  the  latter,  and  of  a  number  of  the  painters 
of  Holland,  Adrian  Brauwer  (q.v.),  Adrian 
Van  Ostade  (q.vj,  Jan  Steen  (q.v.),  (^rard 
Terburg  (q.v.),  (labriel  Meuu  (q.v.),  Getaid 
Dow  (q.v),  is  carried  to  the  highest  point 
the  genre  painting  of  contemporary  life,  the. 
exiirioriti,  which  so  strongly  differentiates  this 
Northern  art  from  that  of  Italy.  In  the  paint- 
ing of  landscapes,  animals,  marines  and  even 
still-life,  this  excellence  of  technique  was  also 
maintained,  reaching  its  supreme  development 
in  the  genius  of  Rembrandt  (q.v.)  (1507-69), 
the  greatest  master  of  light  and  daricness  of  any 
school  of  painters.  Under  Francois  I,  a  number 
of  Italian  painters  were  induced  to  visit  France, 
many  of  tnem  being  employed  in  the  decorab- 
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ins  of  the  palace  of  Fontainebleau,  and  their 
innuoiceprevailed  strotiKly  for  nearly  two  cen- 
turies. The  art  of  the  l?th  century  was  brge^ 
the  official  an  of  Louii  XIV  and  of  his  court 
painter,  Charles  Lebnui  (q.v.)  ;  one  of  the  most 
unportant  events  was  the  establishment  of  the 
Aaidemy  of  Painting  and  Sculpture  at  Paris  in 
1648,     A  much   more  graceful   and  idyllic  art 


the  classic  landscape  by  Gaude  Gelee 


called 


eign  artists,  in  this  case  French,  Flemish  and 
even  Greek  were  largely  employed  before  the 
reign  of  Henry  VII  (1485-1509),  in  painting 
miniatures  on  glass,  enamels,  etc  The  example 
of  Henry  VllI  in  encouraging  the  great 
Holbein  was  followed  by  his  successors, — 
Mary  Tudor  employed  Antonio  de  Uore  (An- 
tonio Moro) ;  E^zabeth,  Lucas  de  Heere  and 
Frederico  Zuccari ;  Charles  I,  Rubens  and  Van 
Dyck;  Charles  11,  Peter  Lely,  of  Soest  in  West- 
phalia, and  (kidfrey  Kneller  of  Liibecfc.  The 
only  English  names  that  assume  any  importance 
in  these  annals  are  those  of  Isaac  Ohver,  his 
son  Peter.  Samuel  Cooper,  a  pupil  of  Van  Oyd^ 
Robert  Streator,  Henry  Anderton  and  Peter 
Monamy. 

^ghteenth  Century. —  During  the  18th  cen- 
toty  the  art  of  the  Netherlands  passed  into  an 
echpse,  reco^zed,  and  deplored,  by  the  na- 
tional histonans,  and  that  of  Germany  into 
another,  which  was  long  hailed  as  a  'revival.* 
Belgium,  the  battle-ground  of  Europe  for  so 
many  years,  eachausied  and  ravaged  under  its 
constantly  changing  rulers,  could  furnish  no 
enconragement  to  the  arts,  and  the  painters, 
like  those  of  Holland,  with  a  very  few  excep- 
tions, abandoned  their  owd  initiative  and  the 
study  of  native  art  for  the  servile  imitation  of 
the  works  of  their  predecessors,— the  portrait- 
ists and  the  figure  painters,  such  as  Rubens  and 
Lebnm;  the  landscapists,  Idte  Pouasin;  the  W- 
de   painters,   like   Pnilips   Wouwerman    (q.v.). 


first  of  the  three  great  epochs  into  which  this 
revival  is  divided,  and  which  is  dated  from  the 
arrival  of  Raphael  Uengs  (q.v.)  in  Rome,  in 
1741.  The  future  leaders  in  the  second  [^ase 
of  this  movement,  Cornelius,  Overbeck,  Veit, 
Schadow,  etc,  were  all  bom  in  the  very  last 
years  of  the  century.  Great  Btitun  and  France, 
on  the  contrary,  developed,  in  a  nimiber  of 
distinct     schools     each,     fresh     evidences     of 


British  record  the  names  of  Reynolds,  Gains- 
borough, Romney  and  Raebum ;  in  genre,  not 
always  satiric,  Hogarth  —  one  of  the  most  pre- 
eminently national  of  all  artists,  and  Wilkie; 
in  landscape.  Gainsborough.  Old  Crome,  Con- 
stable and  Turner.  In  acaoemical  and  historic 
art,  the  Americans,  CopW  and  West,  rose  to 
international  eminence.  In  France,  the  last 
days  of  the  monarchy  were  made  illustrious  by 
the  delicate  and  graceful  courtly  art  of  Watteau 
(q.v.).  Pater,  Lancret  and  Fragonard,  the  frail 
idylism  of  Greuie  (q.v.)  and  the  admirable 
naturalism  of  Oiardin  (q.v.) — to  be  succeeded 
in  their  turn  by  the  pedantic  'classicism"  of 
David  and  the  Empire.  This  century  is  dis- 
tinguished also  by  the  growing  recognition  of 
the  fxtpular  interest  in  art,  encoursged  by  the 


roing  of  Tpyal  galleries  and  the  dissemination 
engraving.  IliTee  female  painters  appear, 
whose  ^traceful  talents  entitle  them  to  rectunu- 
tion, —  m  Venice,  Rosalba,  Carriera  (q.v.)  1675- 
1757) ;  in  Germany,  Angelica  Kaulftnami  (q.v.) 
(1741-1807) ;  and  in  France,  Mme.  Vigee-Lebnm 
(q.y)  (17SS-1842).  In  Italy,  the  last  Tories  of 
^  Venetian  school  flamed  up  in  the  daring  and 
truly  decorative  work  of  Giambattista  Tiepoki 
(q.v.)   (1696-1770). 

Nineteenth  Centarjr. —  During  the  19di  cen- 
ttiry  the  supremacy  in  painting  and  scuhtture 
was  transferred  to  Prance;  Paris,  with  its 
annual  official  Salons,  became  the  recognized 
capital  of  the  fine  arts  for  Europe  and  America. 
French  art  in  this  century  has  been  considered 
to  have  passed  through  three  great  periods,  cor- 
responding closely  with  changes  iti  the  national 
government, — Classicism,  Romanticism  and  the 
third  period,  dating  from  184i8,  the  schools  of  the 
Second  Empire  and  the  Third  Republic  All 
these  have  naturally  had  many  subdivisions. 
The  classicism  of  Louis  David  (q.v.),  with  its 
sacrifice  of  everything  in  painting  lo  the  outline 
and  to  what  was  considered  to  be  an  imitation 
of  the  antique,  was  obliged  to  yield  gradually  to 
the  Napoleomc  art,  representations  of  battles 
and  of  state  ceremonies,  and  to  genre  painting, — 
the  last  not  being  officially  recognized  till  1816 
Classical  painting,  which  dominated  in  Europe 
for  50  years,  was  almost  exclusively  figure 
painting;  its  rigid  formalism  gave  way  to  a 
greater  sympadiy  with  nature  even  in  the  works 
of  David's  immediate  pupils  and  followers, 
Regnault  (q.v.),  Picot  (o.v),  Baron  Gerard 
(q.v.),  Gros  (q.v.)  and  Ingres  (q.v.).  And 
much  more  living  and  sympathetic  classic  taste 
than  David's  was  that  of  Prud'hon  (q.v.).  Ro- 
manticism found  its  first  expression  in  painting 
in  tbeworks  of  G^ricanlt  (q.v.),  though  E)elacroix 
(q.v.),  more  emotional  and  more  oi  a  colorist, 
is  considered  to  have  been  the  leader.  The 
essential  narrowness  of  this  form  of  art  was 
also  gradually  tempered  by  naturalism,  so  that 
its  range  became  wider, —  as  in  the  very  differ- 
ent art  of  Decamps  (q.v.),  first  of  the  Oriental- 
ists, and  of  A^  Scheffer  (q.v.)  and  Paul 
Delaroche  (q.v.).  Landscape  painting  began  to 
assume  that  ^eat  importance  which  it  has  ever 
since  maintained  in  modern  art,  and  the  way 
was  opened  for  the  famous  Fontainebleau  sdiool 
of  Corot  (q-v.)i  Rousseau  (q.v.),  Troyon  (q.v.), 
Diaz  (q.v.J^  Daubigny  (q.v.)  and  Jules  Du- 
pr6  (q.v.),  in  whicn  the  painting  of  cattle  is 
also  raised  to  its  highest  eminence.  The  school 
of  the  peasant  —  as  it  might  be  called  —  whidi 
has  played  so  large  a  part  in  contemporary 
painting,  both  of  France  and  of  all  the  na- 
tions whose  students  have  imbibed  French 
methods  and  conceptions,  permits  of  such  a 
wide  range  of  treatment  as  that  between 
the  very  frank  realism  of  Courbet  (q.v) 
and  the  'hieratic  gloom*  -of  Jean-Fran^cas  Mil- 
let (q.T.).  Somewhere  between  these  extremes 
are  the  rural  scenes  of  Lheimitte  (q.v.)  and 
those  of  Jules  Briton  (q.v.},  in  which  realism 
is  tempered  with  >  certain  s^Ie,  with  a  strong 
desire  to  avoid  the  merely  commonplace. 

The  latter  half  of  the  I9th  century  saw  the 
rise  of  so  many  and  so  widely  difienn^  move- 
ments and  tendencies  in  French  painting  that 
no  general  classification  is  possible.  Under  the 
Second   Empire   the   official  art,   that  of  dte 
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Academie  and  the  Institut,  included  such  cele- 


(q.v,),  Baudry  (q.v.),  Bouguereau  (q.v.)  and 
Henner.  In  Genre,  characterized  usually  by 
excessive  delicacy  and  accuracy  of  finish,  the 


Leloir  and  Vihert  (q.v).  Something  of  the 
hauntit^g  antique  influence  appears  in  the  work 
of  Gleyre,  Couture  (q.v.)  and  Flandrin  (q.v.), 
protesting  against  the  rising  flood  of  "realism" ; 
somelhiiiK  also  in  that  of  the  so-called  Neo- 
Grecs,  of  which  the  two  most  sincere  and  per- 
sistent were  Hamon  (q.v.)  and  Aubert  The 
most  graceful  of  the  Orientalists  was  Fromentin 
(q.v.),  and  the  painters  of  Eastern  subjects,  la 
very  varying;  methods,  include  many  of  die  most 
celebrated  names  of  this  epoch^  Gerome,  Henri 
Reenault  (q.v.),  Benjamia-Constant  (q.v.), 
Belly,  BoulaiWer  and  others.  Of  the  mystical 
school,  uninfluenced  by  any  conventions  or 
traditions,  the  most  striking  example  is  that  o£ 
Gustave  Moreau  (q.v.) ;  and  one  of  the  most 
distinguished  and  honored  of  the  older  men  is 
Hubert  (q.v.),  whose  delicate,  melancholy  art 
has  not  varied  since  1850.  Nearly  all  the  French 
figure  painters  are  Jiortraitists.  Military  subjecfs 
have  been  rendered  with  a  realistic  accuracy 
1   dramatic    force   never   before   attained. 


ing  received  a  new  inspiration   from   Puvis   de 


s  revived  by  Mon- 
licelH  (q.v.);  and  the"  still-Iife  of  the  early 
Dutch  painters  equaled  by  that  of  Dosgoffe 
and  Vol  Ion  (q.v.)  One  of  the  most  im- 
portant manifestations  of  this  contemporary 
school  was  thai  of  the  Impressionists  (q.v.), 
with  their  new  theories  of  presenting  absolute 
realities,  and  of  which  the  most  uncompromis- 
ing advocates  among  the  leaders  were  Manet 
(q.v.),  Monet  (q.v.),  Sisley,  Pissaro,  Caillebotte, 
and  others.  While  the  influence  of  this  innova- 
tion still  lingers,  the  contemporary  art  of  the 
Salons  shows  but  very  little  trace  of  it.  It  is 
to  be  noticed  that  the  great  decline  in  all 
artistic  value  of  these  annual  Salon  exhibitions, 
and  of  the  national  art  generally,  within  the 
last  10  years,  has  been  admitted  by  the  French 
themselves. 

In  Great  Britain,  the  influence  of  the  Pre- 
Raphaelite  movement  of  1851  is  considered 
to  be  still  very  strong,  especially  among  the 
younger  painters,  but  it  is  certain  thai  that  of 
the  Sewlyn  school,  much  later,  and  even  of 
the  Glasgow  school  in  landscape  painting,  has 
had  very  much  more  to  do  with  the  introduc- 
tion of  more  purely  artistic  conceptions  and  a 
much  sounder  technique.  A  few  of  these 
vounger  colorists,  as  La  Thangue  and  Clausen, 
have  been  officially  recogniaed  by  the  Royal 
Academy  (q.v.),  and  the  worts  of  a  number 
of  the  others,  as  Edward  Stott,  Alfred  East, 
Alfred  Parsons  and  J.  M.  Swan,  the  animal 
painter,  appear  at  its  annual  exhibitions.  Un- 
like the  Pre-Rapha elites,  who  advocated  the  dis- 
tinctly^ moral  purpose  of  art —  rejecting  all  but 
the  sincerity  and  truth-seeking  methods  of 
Raphael's  predecessors,  and  unlike  the  conven- 
tional characteristic  art  of  the  day  with  its  in- 
astcnce  upon  details  and  a  subject,  these  mod- 
ern iiitwvattrs  paint  the  simplest  themes  wi^ 


breadth  and  with  slolful  reodering  of  atmos- 
phere and  color.  At  the  head  of  the  academical 
school  stands  the  name  of  Sir  Frederick  Leigh- 
ton,  afterward  Lord  Leighton  (q.v.)  ;  his  itnme- 
diate  successors  in  the  office  of  president.  Sir 
John  Everett  Millais  (q.v.)  and  Sir  Edward  J. 
Poyntcr  (q.v.),  sustain  intelligently  the  tradi- 
tions o£  an  art  whose  greatest  defect  is  gener- 
ally in  the  brush-work.  All  forms  of  painting 
are  represented  in  this  school,  historical,  decora- 
live,  portrait,  genre,  landscape  and  marine.  The 
British  water  color  school  has  long  been  consid- 
ered to  be  one  of  the  most  important  branches 
of  the  national  art)  it  likewise  includes  all  sub- 
jects in  its  province  and  treats  them  with  much 
the  same  seriousness  of  detail  as  the  oil-painting. 
The  most  important  of  the  ofiicial  bodies  after 
the  Royal  Academy  are  the  Royal  Scottish  and 
tlie  Royal  Hibernian  academies,  and  there  are 
many  minor  societies  representing  various  tend- 
encies of  the  art 

Unlike  EJiglaad  or  France,  northern  Ger- 
many has  never  possessed  one  recognized  centre 
of  the  arts — the  conflicting  claims  of  Berlin 
and  Munich  being  mutually  disallowed;  but  in 
Austria,  the  capital,  Vienna,  has  long  enjoyed 
this  distinction  —  in  the  ISth  century  and  in  the 
19th  more  particularly  since  the  aggrandiiement 
of  the  city  following  the  razing  of  the  outer 
walls  in  1858.  This  period  gave  rise  to  a  spe- 
cies of  electicism  in  all  the  arts,  in  which  a  great 
variety  of  Styles  and  influences  prevailed.  In 
Prussia  and  Bavaria,  the  second  period  of  the 

freat  revival,  led  by  Cornelius  and  Overbeck, 
cgan  about  1810;  and  the  third  — the  natural 
leaction  against  the  mysticisms  and  devoutnesi 
of  these  "Nazarites»  (q.v,),  and  hence  consid- 
ered to  be  naturalistic  —  about  1830.  Still  an- 
other regeneration  is  placed  immediately  after  the 
close  of  the  war  of  1870-71.  The  development  of 
this  latter,  however,  was  stow;  the  real  leader  in 
the  modern  movement  is  considered  to  be  Franz 
Stiick  (q.v.),  who  first  became  widely  known 
at  the  eiditmtion  in  Munich  in  1889.  This  move- 
ment was  particularly  directed  against  the 
academic   formulas   of  the  historic  painters  of 


the  school  of  Piloty  (q.v.)  and  the  rural  genre 
of  Defregger  (q.v.)  and  Vautier  (q.v.).  Much 
of  the  influence  of  the  older  men,  however,  still 


survives  and  among  those  who  escaped  this 
general  denunciation  was  the  veteran,  Menzel 
(q.v,).  The  three  great  "Secession'  movements 
were  those  of  Munich,  Diisseldorf  and  Berlin, 


official.  The  secession  in  Austria  and  the  d 
sion  of  the  painters  into  'the  old  and  the  new* 
dates  from  only  about  1897.  In  Hungary,  the 
national  art,  rising  from  the  exhaustion  and 
devastation  of  the  numerous  wars  and  revolu- 
tions, h  considered  to  have  taken  form  after 
the  Revolution  of  1848. 

Contemporary  Continental  painting  may  be 
■aid  to  have  been  so  greatly  influenced  by  the 
art  of  France  as  to  have  fallen  into  a  routine 
in  which  mere  tedimcal  skill  very  frequently 
takes  the  place  of  any  Strting  national  or  indi~ 
vidual  assertion.  This  ii  particularly  true  of 
Italy,  Spain  and  Portugal!  In  the  former, 
the  Neapolitan  painters,  the  chief  of  whom 
are  Palizzi,  Morelli  and  his  pupil.  Micheiti,  are 
the  most  interesting  and  the  best  known 
abroad;  about  18B7  a  society  of  Roman  paint- 
ers was  formed  to  comW  the  commerctad  art 
of  the  day,  for  which  Fortiiny  (q.v.)  was  con- 
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sidercd  to  be  largely  responsible.  Among  the 
few  painters  with  international  reputations, 
two  of  the  most  prominent  are  Se^ntini  and 
Madame  Romani-Carlesimo.  In  Spain,  also, 
but  few  traces  are  left  of  the  brilliant  Roman- 
Spanish  school  (q.v.)  of  Fortuny,  even  in  the, 
genre.  In  much  broader  methods  all  the  bril- 
Tiancy  of  the  contemporary  cosmopolitan  tech- 
nique appears  in  the  luminous  canvases  of 
Sorolla  y  Bastida  (q.v.),  and  what  are  con- 
side  red  to  be  the  qualities  of  Goya  in  the 
somewhat  brutal  scenes  of  daily  life  by  Zu- 
loaga.       Dignified    historical     art    is     worthily 


known.  Portugese  art  has  suffered  from 
many  national  ills;  the  list  of  contemporaiy 
painters  is  headed  by  the  king,  Dom  Carlos  I. 
Painting  in  the  Netherlands  has  not  fol- 
lowed common  lines  of  development  in  Hol- 
land and  Belgium  — in  the  latter,  it  has  been 
susceptible  to  every  new  wind  of  doctrine  from 
abroad,  while  the  Dutch  artists  have  remained 
faithful  to  what  may  be  defined  as  the  national 
principles  for  the  last  30  years.  This  close 
appreciation  of  nature,  the  sense  of  the  essen- 
tial and  intimate  quality  of  things,  differs  from 
the  famous  national  art  of  the  17lh  century, 
both  in  conception  and  in  technical  processes, 
but  it  seems  to  be  rather  an  evolution  than  a 
revolution.  The  leaders  in  the  movement 
against  the  undiscriminating  assimilation  of 
all  other  European  methods,  which  prevailed 
in  1830,  were  Josef  Israels  (q.v.)  ana  Jacobus 
Maris  (q.v.) ;  the  renown  of  the  latter  is 
shared  by  his  two  brothers,  Malthys  and  Wil- 
lem.  The  landscapes  of  Jongkind,  Willy  Uar- 
lens,  Blommers  and  Anton  Mauve,  the  ma- 
rines of  Mesdag,  the  domestic  genre  of  Albert 
Neuhuys,  the  diurch  interiors  of  Bosboom, 
have  given  this  art  an  international  renown. 
Among  the  younger  painters,  a  not  very  im- 
portant independent  movement  was  set  on  foot 
within  the  last  few  years  —  that  of  the  "New 
Impressionists,*  seeking  the  expression  of 
greater  vehemence,  of  more  passion,  in  their 
works.  The  leaders  in  this  were  Isaac  Israels, 
the  son  of  Josef,  and  Georges  Hentirik  Breit- 
ner.  In  strong  contrast  with  this  national  art 
is  that  of  a  few  denationalized  painters  who 
have  gone  abroad  — as  Kaemmere,  in  Paris 
and  Altna-Tadema  in  London.  The  some- 
what   undiscriminating    revolt    against    all    the 


Arts  in  1868,  followed  by  various  associations, 
publications,  manifestations  and  "discoveries.* 
So  widely  divergent  are  the  principles  of  the 
modern  school,  however,  that  they  include  the 
historical  paintings  of  Baron  Lejrs  (q.v.),  the 
marines  of  Clays,  the  powerful  and  gloomy  ren- 
derings of  the  life  and  labor  of  tne  poor  by 
Constantin  Meunter  and  the  impressionism  of 
Evenpoel,  resembling  that  of  the  Spaniard  Zu- 
loaga.  Of  the  mystical  and  im^native  paint- 
ers, the  most  reticent  and  refined  is  Femand 
Khnopff;  one  of  the  so-called  realists,  very 
hard  in  design  and  color  and  sacrificing  all 
tones  and  values,  is  Uon  Frederic. 

Scandinavian  art,  also,  shows  divergencies, 
following  national  characteristics  —  that  of 
Norway  being  ruder,  somewhat  more  direct; 
that  of  Sweden  following  more  faithfully  the 


varying  currents  of  forrign  art,  as  does  the 
scanty  art  of  Finland;  that  of  Denmark,  seem- 
ingly more  intimate,  with  comparatively  little 
variety.  The  emancipation  from  foreign  domi- 
nation, mostly  German  and  latterly  French,  is 
recent  and  is  not  yet  complete,  dating  in  Den- 
mark from  the  commencement  of  the  19th  cen- 
tury, under  Thorwaldsen  (q.v.)  the  sculptor  and 
Eckersberg  the  painter;  and  in  Norway  from 
only  about  1890.  The  sound  technical  training 
that  permits  of  the  rendering  of  even  the  dis- 
tinctively northern  themes,  the  clear,  cold,  im- 
pressive aspects  of  nature,  the  sincere  and  inti- 
mate domestic  genre,  has  in  nearly  all  cases 
been  acquired  in  foreign  schools  ^Norway  and 
Finland  having  none  of  their  own;  and  of  die 
most  brilliantly  equipped  of  these  painters,  as 
the  Swede,  Zom  (q.v.),  and  the  Norwegian, 
Thaulow,  it  is  to  be  said  that  their  art,  like  their 
celebrit]^,  is  cosmopolitan.  Many  oi  the  artists 
trained  in  Paris  have  identified  themselves  with 
the  contemporary  French  school  —  the  Norwe- 
gians generally  excepted.  Among  the  few  paint- 
ers who  have  remained  distinctly  national,  one 
of  the  most  original  and  most  decorative  in  his 
work  is  Carl  Larsson  of  Sweden;  Gerhard 
Munthe  of  Norway,  a  good  landscape  painter, 
owes  his  international  reputation  to  his  very 
curious  and  novel  renderings  of  ancient  legends. 

The  art  of  Switzerland,  Uke  the  best  of  all 
that  of  the  minor  countries,  even  the  South 
American  and  the  Danubian,  reflects  stronglv 
the  influence  of  the  Parisian  schools.  In  Basel, 
however,  in  1897,  was  celebrated  a  double  festi- 
val in  honor  of  Holbein  and  Bocklin  (q.v.),  the 
latter  a  painter  whose  art  was  singularly  free 
from  all  traditions  whatever. 

The  art  of  western  Europe  was  first  intro-. 
duced  into  Russia  by  Peter  the  Great;  before 
him  it  was  barbaric,  or  semi- Byzantine,  like  the 
civilization.  The  Saint  Petersburg  Academy  of 
the  Arts  was  founded  by  the  Empress  Elizabeth 
in  1757.  In  its  curriculum  the  imitations  of  the 
various  European  schools  of  painting  were  taken 
up  in  turn,  or  simultaneously,  from  Carracci  and 
Guido  Reni  to  the  classicism  of  David  and 
Menss.  The  reaction  against  these  has  naturally 
developed  a  number  of  painters  who  strive  to 
give  expression  to  the  sympathy  with  their  own 
race  or  their  own  ideals ;  many  of  them  share 
the  depression,  the  pessimism,  which  character- 
izes so  much  of  the  contemporary  literature. 
This  affects  strongly  the  landscape  sentiment, 
even  in  the  works  of  artists  who  have  returned 
from  stud^e  abroad.  Of  these  ^fure  painters, 
the  most  iiiq)oriaiit  are  R^pin,  WasnetzoS,  Se- 
I'of  and  some  others,  the  first  named  being  one 
of  the  boldest  of  the  realists  of  any  school  or 
time;  Verestchagin  (q.v.)  is  well  known  abroad 
by  his  very  numerous  and  very  large  canvases 
in  which  he  has  sou^t  to  depict  the  horrors  of 
war.  In  the  Russian  school  are  included  the 
two  Finnish  painters,  Edelfelt,  whose  figures 
and  portraits  are  rendered  with  all  the  excel- 
lence of  Parisian  technique,  and  Axel  Gallen, 
whose  strikingly  original  paintings  depict  ward 
scenes  in  the  national  legends.  Of  the  painters 
of  Poland,  the  most  widely  known  are  Matejko 
and  Josef  Brandt  (q.v.). 

In  the  United  States,  ^nting  has  developed 
along  the  lines  of  technical  excellence,  raider 
than  in  any  striking  or  inspiring  development 
of  a  great  distinct  national  art.     Even  i~  *'-- 
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engraver,  A.  B.  Durand  (qv.)  remain  unsur- 
passed. TnimbuU  (ij.v.)  and  Washington  All- 
eton  (q.v.)  were  not  only  portraitisU  but  a.lso 
painters  of  historical  and  imaginative  composi- 
tions, the  former  excelling  in  the  small  heads 
in  his  large  historical  canvases,  and  the  latter 
displaying  more  of  a  painter's  feeling  for  tone 
and  color.  The  art  of  Benjamin  West  and 
C.  R.  Leslie  belongs  rather  to  England  and  is 
to-day  quite  alien.  The  modem  landscape  may 
be  said  to  commence  with  the  pictures  of  the 


"Hudson  River  School,"  the  most  important  of 
which  were  J.  F.  Kensett  (q.v.),  Sandford  R. 
Gifford  (q,v.),  W.  Whittredge  (q.v.)  (d.  1910), 
T.  A.  Richards  (d.  1900)  and  Jervis  Mc- 
Entee  (q.v.).  The  great  panoramic  canvases  of 
Albert  Bierstadt  (q.v.)  and  the  far  more  dis- 
tinguished landscape  compositions  of  Fred  S. 
Church  (q-vj,  have  no  reflection  in  the  work 
of  to-day.  This  landscape  art  has  culminated 
apparently  in  the  renderings  of  tone  and  atmos- 
I»icre,  and  the  sentiment  of  nature  in  her 
quieter  moods,  in  the  works  of  such  artists  as 
George  Inness  (q.v.),  Homer  Martin  (q.v.)  and 
A.  H.  Wyant  (q.v.)  (d.  1892),  and.  of  the 
stronger  moods.  Winslow  Homer  (q-v.),  a 
painter  of  the  clearest  insight  and  most  truth- 
ful rendering.  William  Page  (q.v.)  (d.  18851 
and  Daniel  Huntington  (q.v.)  (d.  1906),  each 
in  his  turn  president  of  the  National  Academy 
of  Design,  enjoyed  very  considerable  reputa- 
tions as  portrait  painters,  the  former  devoting 
himself  to  an  effort  to  discover  the  secret  of  the 
color  of  the  Venetians.  At  the  present  day, 
Blakelock,  Ryder,  Horatio  Walker,  Murphy, 
Dewey  and  Dearth  represent  the  imaginative 
school  of  landscape;  with  them  may  he  placed 
the  more  literal  canvases  of  Tryon,  R.  Swain 
Gifford  (d.  1905),  Chase,  Picknell,  Bolton 
Jones  and  Theodore  Robinson  (d.  1896)— to 
mention  only  a  few  of  a  very  long  list.  The 
portrait  painters  are  also  numerous;  John  5. 
Sargent  (q.v.)  enjoys  an  international  reputa- 
tion as  one  of  the  greatest  of  any  school ; 
Whistler  (q.v.)  (d.  1904-  who  resided  in  Eng- 
land), Eastman  Johnson  (d.  1906),  Brush  Chase, 
Alexander  (d.  1881),  Vinton,  Colhns  (d.  1903), 
George  Butler,  Wyatt  Eaton  (d.  1896).  Beck- 
wilh,  Tarbell,  Benson,  Vonnoh,  Metcalf,  Wiles 
and  Fowler  (d.  1910),  at  home,  are  among  the 
most  distinguished,  as  is  Miss  Cecilia  Beaux. 
Most  of  these  also  paint  genre,  or  semi-decora- 
tive figure  pieces ;  some  of  them  having  com- 
menced as  illustrators,  or  still  practising  that 
art.  Among  the  latter  are  Ifoward  Pyle  (d. 
1911),  A.  B.  Frost,  W.  T.  Smedley  and  Hop- 
kinson  Smith  (d.  1915).  E.  A.  Abbey  (q.v.) 
(d.  191i;i,  originally  an  illustrator,  had  trans- 
ferred his  residence  to  England  and  painted 
both  in  historical  and  in  large  mural  composi- 
tions. 

John  La  Farge  (q.v.)  is  in  a  way  a  link  be- 
tween the  old  and  the  new,  having  been  a  pupil 
of  Couture,  and  the  first,  practically,  to  seek 
color  for  its  own  sake,  in  oil,  in  bis  very  numer- 
ous water-colors  and  in  his  later  monumental 
work  both  on  walls  and  in  stained  glass.  An- 
other of  the  older  men,  Robert  Wdr  (d.  1889), 
was  noted  for  his  important  figure  compositioos. 


apparently  influenced  by  the  European  schoolsj 
Alden  Weir  renders  much  simpler  scenes  in 
methods  somewhat  more  affected  by  wholly 
modem  processes;  Thomas  Moran,  mountain 
landscapes  and  Venetian  scenes  inspired  by  the 
English  painters  of  the  early  part  of  the  cen- 
tury. A  number  of  the  figure  and  landscape 
Sinters  have  established  themselves  in  Paris, 
acEwen,  Melchers,  Julius  Stewart.  Edwin 
Lord  Weeks  (d.  1903),  Johnston  and  others; 
Hitchcock  in  Holland^  Ulrich  in  Germany,  etc 
The  list  of  marine  painters  is  also  long;  among 
the  most  talented  are  Arthur  Quartley  (q.vj 
(d.  1886),  Henry  Snell.  T.  W.  Richard  C.  T. 
Chapman  and  some  others,  and,  among  the  older 
men,  James  Hamilton  (d.  18?8). 

In  figure  painting  there  has  seemed  to  be  a 
lack  of  popular  appreciation  for  anything  more 
ambitious  than  small  examples  of  genre,  usu- 
ally familiar  and  domestic  themes,  rather  than 
{or  the  historic  or  the  more  purely  imaginative 
or  mystical  —  the  most  important  exceptions 
of  late  years  being  the  dignified,  almost  monu- 
mental canvasses  of  Abbot  Thayer,  and  the 
Oriental  interiors  of  Siddons  Mowbray.  The 
increasing  use  of  large  mural  paintings  in  pub- 
lic and  private  buildings  has,  however,  devel- 
oped a  school  of  truly  decorative  artists,  of 
which  the  first  in  point  of  time  was  Wm.  Mor- 
ris Hunt,  Frank  Millet  (d.  1912)  ;  the  Uving 
painters  are  Mowbray,  Dewing,  Simmon^ 
Blashfield,  Vedder,  C.  Y.  Turner,  Robert  Reid 
and  a  few  others. 
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hundert'  (1910);  Isham,  Samuel,  'History  of 
American  Painong*  (New  Yort  new  ed., 
191S). 

William  Waltoei, 


POST-TKRTIARY  PERIODS,  the  last 
main  division  of  the  Geological  Record,  and 
which  includes  all  the  formations  accumulated 
from  the  close  of  the  Tertiary  Periods  down  to 
the  present  day.  No  sharp  line  can  be  drawn 
at  the  top  of  the  Tertiary  groups  of  strata.  On 
the  contrary,  it  is  often  difficult,  or  indeed  im- 
possible, satisfactorily  to  decide  whether  a  par- 
ticular deposit  should  be  classed  among  the 
younger  Tertiary  or  among  the  Post-Tertiary 
groups.  In  the  latter  all  £e  mollusks  are  be- 
lieved to  belong  to  still  living  species,  and 
the    mammals,    although    mostly    of    existing 
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species,  include  some  which  have  become  ex- 
tinct. These  extinct  forms  are  numerous  in 
proportion  to  the  antiquity  of  the  deposits  in 
which  they  have  been  preserved.  Accordin^y 
K  classification  of  the  Post-Tertiary  strata  has 
been  adopted,  in  which  the  older  portions,  con- 
taining a  good  many  extinct  mammals,  have 
been  formed  into  what  is  termed  the  Pleisto- 
cene, Post-Pliocene,  or  .Glacial  group,  while  the 
younger  deposits,  containing  few  or  no  extinct 
mammals,  are  termed  Recent.  The  Post-Ter- 
tjary  periods  are  now  generally  termed  Pleisto- 
cene and  designate  the  units  of  geological  time 
from  the  end  of  the  Tertiary  to  the  beginning 
of  the  Historic.  This  term  was  introduced  by 
Sir  Oiarles  Lyell 

The  gradual  refrigeration  of  climate  was 
prolonged  and  intensified  in  Post-Tertiary  time. 
Ultimately  the  northern  portion  of  the  Northern 
hemisphere  was  covered  with  snow  and  ice, 
which  extended  into  the  heart  of  Europe,  ana 
descended  far  southward  in  North  AJnerica. 
The  previous  denizens  ot  land  and  sea  were 
in  large  measure  driven  out,  or  even  in  many 
cases  wholly  extirpated  by  the  cold,  while 
northern  forms  advanced  southward  to  take 
their  places.  The  reindeer,  for  instance,  roamed 
in  great  numbers  across  southern  France,  and 
Arctic  vegetation  spread  all  over  nortfiern  and 
central  Europe,  and  what  is  now  the  temperate 
cone  of  America.  After  the  cold  bad  reached 
its  climax,  the  ice-fields  began  to  retreat,  and 
the  northern  flora  and  fauna  to  retire  before  the 
advance  of  the  plants  and  animals  which  had 
been  banished  hy  the  increasingly  severe  tem- 
perature. 

The  tDsensible  gradation  of  vbat  is  termed 
the  Pleistocene  into  the  Recent  series  of  de- 
posits affords  a  good  illustration  of  the  true 
relations  of  the  successive  geological  formations 
to  each  other.  We  can  trace  the  gradual  pas- 
sage because  it  is  so  recent  that  there  has  not 
yet  been  time  for  those  geological  revolutions 
which  in  the  past  have  so  often  removed  or  con- 
cealed the  evidence  that  would  otherwise  have 
been  available  to  show  that  one  t>cr>od  or  group 
of  formations  merged  insensibly  into  that  whicn 
followed  it.  The  Recent  formations  are  those 
which  have  been  accumulated  since  the  present 
general  arrangement  of  land  and  sea,  and  the 
present  floras  and  faunas  of  the  globe  were 
established.  They  are  particularly  distinguished 
by  traces  of  the  existence  of  man.  Hence  the 
geological  age  to  which  these  belong  has  been 
spoken  of  as  the  Human  Period.  But  there  is 
good  evidence  that  man  had  already  appeared 
on  earth  during  Pleistocene  time,  so  that  the 
discoverv  of  human  relics  does  not  afford  cer- 
tain evidence  that  the  deposit  containing  them 
belongs  to  the  Recent  series.  Nevertheless  it 
is  in  this  scries  of  the  Post-Tertiary  deposits 
that  vesdges  of  man  become  abundant,  and  that 
proofs  of  his  advancing  civilization  are  con- 

During  the  Recent  period  the  same  agencies 
have  been  and  are  at  work  as  those  whidi  have 
been  in  progress  during  the  vast  succession  of 
previous  periods.  No  trace  can  anywhere  be 
detected  of  a  break  in  the  continuity  of  the 
evolution  throiwh  which  our  globe  has  passed. 
See  Geology  (Dtviiions  of  Geologic  Timi)  and 
consult  the  bibliography  under  that  article. 
Consult  also  Fairchild,  H.  L.,  'Pleistocene  Geol- 


ogy of  New  York  State'  (in  Bull.  Geol.  Soc 
America,  VoL  XXIV,  Washington  1913). 

POSTAGE  STAMPS.  See  Philately; 
Post  and  Postal  Siwvice;  Stamps,  Postage. 

POSTAL  MONEY-ORDER  SERVICE. 
A  governmental  agency,  operating  through  the 
post  ofRces,  to  promote  public  convenience  in 
remitting  small  sums  of  money,  and  lo  ensure 

Sealer  security  in  the  transfer  of  money 
rough  the  mails. 

Notwithstanding  the  fact  that  England  has 
been  successfully  operating  a  money-order  serv- 
ice since  the  year  1839,  the  need  for  such  a 
faciUty  in  the  United  States  does  not  appear  lo 
have  been  recognized  until  about  1857.  On  31 
Tanuaiy  of  that  year  Postmaster-General  Camp- 
bell furnished  the  chairman  of  the  Committee  on 
the  Post  Office  and  Post  Roads  of  the  House  of 
Representatives,  on  his  request,  with  an  outline 
of  a  plan  for  a  postal  money-order  system  such 
as  might  be  put  in  operation  in  this  country, 
but  no  action  appears  to  have  been  taken  in  the 
matter.  In  the  annual  report  of  the  depart- 
ment, dated  1  Dec.  1857,  it  was  stated  that  the 
adoption  of  some  method  for  the  more  con- 
vement  and  safe  remittance  of  small  sums  of 
money  through  -the  mails  by  means  of  orders 
had  been  frequently  urged  as  a  matter  worthy 
of  attention.  The  first  definite  recommenda- 
tion made  by  the  department,  however,  appeared 
in  the  annual  report  for  1862.  Postmaster- 
General  Blair  in  setting  forth  therein  reasons 
for  the  exclusion  as  far  as  practicable  of  money 
from  the  mails  recommended  the  adoption  of  a 
money-order  system  as  one  of  the  remedies  tor 
the  evils  resulting  from  the  common  practice 
of  enclosing  currency  in  letters. 

No  action  having  been  taken  upon  the  rec- 
ommendation, it  was  renewed  in  the  annual 
report  of  the  department  for  1863,  Postmaster- 
General  Blair  expressing  the  opinion  that  such 
a  s^tem  'would  not  only  prove  a  great  con- 
venience to  civilians  and  soldiers,  but  would 
almost  entirely  obviate  the  loss  of  many  letters, 
the  great  majority  of  which  oiclose  small  re- 
mittances.^ 

The  money-order  service  finally  was  author- 
ized hy  Congress  in  the  act  approved  17  May 
1864,  and  on  1_  November  of  that  year  the  sys- 
tem was  put  in  operation.  The  service  was 
inaugurated  at  141  t^ces,  which  had  been  des- 
igtiated  by  the  Postmaster-General  in  accord- 
ance with  the  authority  conferred  upon  him  by 
the  money-order  act.  In  making  the  selection 
of  the  new-Qedged  money-order  offices,  it  was 
deemed  expedient  to  designate  first  the  larger 
post  offices  and  then  to  extend  the  service  to 
Others  as  rapidly  as  possible.  This  method 
resulted  in  a  register  of  419  offices  equipped  for 
the  transaction  of  money-order  business  at  the 
end  of  the  first  year  of  operation. 

Measures  were  early  taken  to  extend  the 
service  to  the  army,  and  the  fact  that  money- 
orders  to  the  amount  of  £403,776.80  were  drawn 
at  the  great  centres  of  militaty  operations  dur- 
ing the  first  eight  months  of  the  system's  ex- 
istence is  evidence  of  the  extensive  use  to 
which  it  was  put  by  the  soldiers  in  sending 
money  to  their  famihes  and  friends. 

For  a  number  of  years  following  the  close 
of  the  Civil  War,  the  government  itself  was  a 
patron  of  the  system.  MonCT-orders  amounting 
to  miny  thousands  of  dollars  annually  were 
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issued  on  the  application  of  the  Wii  Depart- 
ment for  the  payment  of  claims  for  bounty  and 
back  pay  due  by  the  United  States  to  colored 
soldiers  for  services  during  the  war,  the  organ- 
ization of  the  money-order  service  rendering 
valuable  assistance  in  insuring  the  proper  pay- 
ment of  the  claims. 

One  of  the  means  provided  by  the  act  ap- 
proved 13  June  1898  to  meet  expenditure  caused 
by  the  Spanish  War  was  the  collection  of  a  tax 
1   each   domestic   order   issued. 


Internal  Revenue  Service  $1,931,481.54,  without 
any  expense  whatever  to  the  Treasury  Depart- 
ment and  with  practically  none  to  the  Post 
Office  Depart menL 

Aside  from  the  ordinary  service  which  it 
renders  the  citiien  by  affording  him  the  practi- 
cal result  of  a  checkup  account  in  making  pur- 
chases and  settling  finandat  obligations  by  mail, 
the  money-order  service  of  the  United  States 
is  now  used  by  the  foreign-bom  population  to 
send  money  to  relatives  and  to  the  postal-sav- 
ings banks  in  their  own  countries.  Many  per- 
sons in  the  past  have  found  the  money-order 
system  a  convenience  for  the  temijorary  deposit 
of  funds  for  safekeeping  by  having  the  order 
drawn  on  the  office  of  issue  and  in  their  own 
names.  The  establishment  of  a  postal-savings 
system  in  this  country,  however,  served  to  re- 
duce the  amount  of  money  sent  to  postal-sav- 
ings banks  abroad  and  to  curtail  the  use  of  the 
money-order  service  for  savings  purposes. 

The  act  of  Congress  establishing  die  money- 
order  system  limited  the  amount  for  which  a 
single  order  could  be  issued  to  a  maximum  of 
$30  and  a  minimum  of  $1.  It  was  stated  by 
Postmaster- General  William  Dennison  on  2 
Nov.  1S64,  the  day  following  the  opening  of  the 
service,  that  «The  limit  of  $30  is  believed  to  be 
sufficiently  large  to  include  all  that  class  of 
remittances  now  sent  in  money  through  the 
mails,  but  in  exceptional  cases  more  than  one 
order  can  be  procured,"  As  a  basis  for  this 
statement  it  was  shown  that  the  average  amount 
contained  in  "money"  letters  received  at  the 
dead  letter  office  during  the  fiscal  years  186% 
1863  and  1864  was  $4.53,  $420  and  $il8,  respec- 
tively. However,  before  the  service  had  com- 
pleted its  first  year  of  operation,  experience 
showed  that  so  many  applicants  de^red  to  send 
larger  amounts  through  the  mail  that  the  labor 
imposed  by  the  necessity  of  writing  several 
orders  to  cover  the  remittances  handicapped 
the  economical  operation  of  the  system.  This 
condition  resulted  in  a  recommendation  to  Con- 

Bess  by  Fostmaster-rGeneral  Dennison  on  15 
ov.  1865  for  the  increase  of  the  maximum 
amount  of  orders  to  $50,  which  was  accepted 
in  the  act  approved  12  June  186&  The  present 
restriction  on  the  amount  for  which  an  order 
may  be  issued  is  $100.  The  reasons  which  led 
to  this  amount  being  fixed  as  the  maximum 
were  substantially  the  same  as  those  already 
recited  for  increasing  it  from  $30  to  $50.  The 
desirability  of  the  present  maximum  was  sug- 
gested as  early  as  1866,  but  it  was  not  until  3 
March  1883  that  Congress  authorized  it. 

The  growth  of  the  system  and  the  con- 
tinuous simplifi cation  of  business  methods  are 
reflected  in  the  reductions  that  have  been  made 


from  time  to  time  in  the  money-order  fees,  the 

frincipal  source  of  revenue  from  the  business. 
t  is  a  noteworthy  fact  that  with  few  excep- 
tions the  growing  transactions  of  the  system 
have  permitted  successive  decreases  in  the 
charges  to  the  public.  These  reductions  were 
uniformly  recotunended  to  Congress  whenever 
the  receipts  derived  from  the  operation  of  the 
system  were  substantially  greater  than  the  ex- 
penses. The  present  low  schedule  is  the  re- 
sult of  the  extensive  patronage  of  the  system 
by  the  public  and  the  progress  that  has  been 
made  in  handUng  the  business  economically. 

It  was  prophesied  by  Postmaster-General 
Dennison  on  2  Nov.  1864  that  — 

"Ths  ratAbliibmsit  of  the  (mousy-order)  ■vMoiQ  in  thii 
country  wH]  no  doubt  load  to  arruigemeDtfl  for  the  int«r- 
dumge  of  bit«n]Btional  maaar  ordeia  with  the  leVET*]  foreisii 
countTH  with  irtiich  wa  haTe  direct  povtol  urangementft. 

This  prediction  was  fulfilled  on  27  July  186S 
wben  the  President  signed  an  act  authorizing 
the  Postmaster-General  to  make  conventions 
for  exchange  of  orders  with  countries  with 
which  the  Department  had  negotiated  postal 
conventions.  It  was  not  until  over  a  year  later, 
however,  that  the  first  convention  was  con- 

The  service  was  initiated  with  Switzerland, 
pursuant  to  the  terms  of  a  convention  signed 
at  Washington  on  2  July  1869  by  the  Post- 
master-General, under  the  authority  given  hy 
die  act  of  27  July  1868  and  at  Berne  on  26 
July  1869  by  Uie  chief  of  the  Federal  Post 
Department  of  Switzerland.  The  new  service 
commenced  on  1  SepL  1869,  150  post  offices  in 
this  country  being  authorized  to  issue  and  pay 
the  intern adonal  orders. 

Service  was  next  established  with  Great 
Britain  on  2  Oct.  18?1.  Germany  and  Canada 
were  the  next  countries  with  which  conven- 
tions were  concluded.  The  service  has  gradu- 
ally been  extended  to  other  countries  until  at 
the  present  time  conventions  for  the  exchaiwe 
of  money  orders  exist  with  more  than  SO 
foreign  postal  administrations. 

The  year  1^0  saw  important  modifications 
in  the  terms  of  the  original  conventions  with 
the  United  Kingdom  of  Great  Britain  and 
Ireland,  the  German  empire  and  the  Donunion 
of  Canada.  At  the  time  the  original  conven- 
tions with  these  countries  were  concluded  the 
value  of  United  States  currency  was  below 
par  of  gold  and  was  continual^  fluctuating, 
which  made  it  impossible  for  the  issuing  post- 
master to  draw  the  order  for  a  fixed  sum  In 
the  money  of  the  country  of  payment  and  con- 
fined the  actual  exchange  ot  orders  between 
the  respective  countries  to  certain  'interna tional 
exchan^  offices.'  The  postmaster  at  the  or- 
dinary mternational  money-order  office  would 
draw  on  the  exchange  i^ce  and  the  latter 
would  make  the  converaon  from  the  money  of 
one  country  to  that  of  the  other  at  the  market 
rale  of  gold  prevailing  in  New  York.  When 
the  currency  of  this  country  became  stable, 
therefore,  a  simplification  of  the  mode  of  pro- 
cedure in  the  exchange  of  orders  was  made 
possible.  Under  the  new  method  the  post- 
master at  the  inland  international  money-order 
office  was  able  to  issue  the  order  for  a  de- 
terminate amount  by  the  use  of  conversion 
tables  supplied  him.  The  rate  of  commission 
to  be  paid  by  each  postal  administration  waa 
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lowered  and  the  cost  of  the  interchange  of 
orders  between  the  contracting  countries  was 
further  r^uced  by  the  diminution  of  the  num- 
ber and  cost  of  the  blanks  and  the  amount  of 
clerical  labor  required.    These  economies  per- 


fO  to  ^100  instead  of  two  orders  as  theretofore. 
ollowing  is  a  table  showing  the  growth  of 
the  service  from  the  time  of  iis  inauguration  in 
1864  to  the  close  of  the  fiscal  year  which  ended 
30  June  1918; 


Numbtr 

DoiMrtiemon 

ey  onlsn  iwcd  ' 

"iSStX,^,^ 

IVMbJaotaiMucd* 

SS 

Number 

Val» 
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Vein. 
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Vahtt 

74.277 
831  ;M7 

tl.360,  11  5 
16!  197 .'858  4 
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■2i? 

34,054.  S4  7 
41,164.   18  03 
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10  ,409 

1.068.668  03 
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s 

10O.351,   IS  S3 

as 

5:iS:S!S 

K,i 

8;«o7:m6 
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L-tS 
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.1,680 

i   ,474,327 

53.6« 

111,686.471 

1,569.374 

13,938,961  63 

•Pott«lat 


—  moDty  nrden  flnt  ianud,  I 
a  fint  iouad,  3  Sept.  ISSl,  uoi 


onder  act  of  ConKnu  toOtonA  1 1  May  186' 
■69.  under  tct  of  ConereH  ol  17  Jaly  1868. 
A  CofucreM  Apfroved  3  Mftrch  1881. 


mined  the  United  Stales  lo  les; 
the  fees  charged  for  the  issue  of 
countries  concerned. 

In  line  with  the  increase  in 
amount  of  domestic  orders  to  $100,  whidi  was 
authorized  on  3  March  1883  the  limitation  on 
international  orders  was  raised  to  a  like  amount 
by  the  act  of  Congress  approved  30  Jan.  1889. 
Besides  the  advantage  in  uniformity  between 
the  two  services  that  was  gained  by  this  legis- 
lation, the  change  tended  lo  reduce  the  expense 
of  the  international  system  because  only  a 
single  order  was  then  required  for  sums  from 


International  money-orders  are  of  two 
kinds  —  those  issued  on  what  is  known  as  the 
"domestic  basis"  and  the  'international  basis.* 
In  the  former  class  the  orders  are 
drawn  on  the  ordinary  domestic  form 
and  settlement  is  made  between  the  two 
countries  involved  on  the  exchange  of  paid 
orders.  In  the  latter  class  the  orders  issued 
in  each  country  are  recorded  on  descriptive  lists 
at  an  exchange  office  designated  for  the  pur- 
pose and  accounts  are  settled  on  the  basis  of 
such  lists,  care  being  taken  to  give  due  credit 
10  the  country  of  origin  for  the  amounts  of 
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orden  not  presented  for  payment  within  ore 
year  from  uie  time  of  issue. 

Following  are  tables  showing  money-orders 
exchanged  between  the  United  States  and  for- 
eign countries  during  the  fiscal  year  ended  30 
June  1918: 


Countries  having  poital  money-order  sys- 
tems arrange  themselves  into  two  general 
groups ; 

1.  The  United  States,  Great  Britain,  her 
colonies,  protectorates  and  dependencies,  com- 
firising  Canada,  the   COmmonweatth   of   Aus- 


DoifEBTic  Basis. 
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tralia,  the  Union  of  South  Africa,  Egypt  and 
Hongkong. 

2.  The  countries  of  Continental  Europe  — 
Austria,  Belgium,  Denmark,  Germany,  Greece, 
Hungary,  Italy,  Luxemburg,  Netherlwids,  Nor- 
way, Russia,  Sweden  and  Switzerland. 

Ttie  general  distinction  between  the  two 
groups  is  that  the  countries  named  in  the  first 
(excepting  the  United  States)  rely  upon  an 
advice  to  facilitate  and  safeguard  payment; 
those  in  the  second  use  a  card  order  sent  in 
open  mail  by  the  issuing  to  the  paying  iKist- 
master.  In  the  first  case,  the  intending  remitter 
must  file  with  the  proper  amount  tor  order 
and  fee  a  written  application  containing  the  full 
particulars  of  the  remittance  —  amount,  name 
and  address  of  sender  and  of  payee,  from  which 
the  postmaster  prepares  the  order,  which  is 
then  handed  to  the  appUcant  to  be  mailed  at 
his  own  expense  to  the  payee. 

Card  orders  are  printed  on  thin  boards  and 
supplied  to  applicants  free  or  at  a  merely  nomi- 
nal chaise.  The  remitter  fills  in  the  required 
spaces  on  the  card  and  hands  it  with  the  needed 
Slim  to  the  postmaster.  Postage  stamps  repre- 
senting the  amount  of  the  f;e  are  affixed  to 
the  card,  which  is  then  ntmibered,  signed, 
stamped  and  mailed  by  the  postmaster.  No 
written  application  is  reqtiired  from  the  re- 
mitter who  receives,  however,  for  his  protec- 
tion, a  coupon  receipt  corresponding  to  die 
order.  (The  foregoing  statements  refer  par- 
ticularly to  Germany,  but  are  beUeved  to  apply 
equally  to  the  other  countries  named  in  the 
same  class).  When  it  reaches  the  office  of  de- 
livery, the  order  is  piven  to  a  letter  carrier, 
who  calls  at  the  designated  address,  pays  the 
amount  to  the  payee  and  obtains  tne  otter's 
signature  to  a  form  of  receipt  on  the  back  of 
the  card,  which  is  then  returned  to  the  post- 
master at  the  office  of  payment 

France  uses  both  forms  o£  money-order  and 
is  in  a  class  by  herself. 

As  a  separate  feature  or  adjunct  of  the 
money-order  systems,  many  countries  issue  postal 
orders  or  notes  for  small  sums,  limiting  the 
amount  to  the  equivalent  of  $S  or  $10.  The 
notes  of  Great  Britain  and  Canada  are  printed 
in  Axed  denominations  from  6  pence  to  21 
shillings  in  the  one  case  and  from  20  cents  to 
$10  in  the  other.  Twenty-two  separate  pieces 
are  needed  to  complete  a  set  of  British  notes 
and  18  of  the  Canadian.  Intermediate  amounts 
may  be  represented  by  canceled  postage  stamps 
affixed  to  the  notes. 

In  the  French  seivice,  it  is  understood,  frac- 
tions being  excluded,  the  amounts  are  expressed 
in  writing,  from  one  franc  to  20  francs. 

In  effect,  card  orders  and  postal  notes  are 
money-orders  without  advices,  issued  by  the 
postmaster  with  the  minimum  expenditure  of 
time  and  labor  coosistent  with  a  reasonable 
degree  of  safety.  As  already  explained,  postal 
notes  are  for  small  amounts  only  and.  as  might 
be  expected,  greatly  outnumber  the  issues  of 
money-orders. 

Alexander  U.  Dockery, 
Third  Aisistant  Poslmtuler-General. 

POSTAL  SAVINGS  BANKS.  See  Banks 
AND  Banking — Postal  Savings  Banks. 

POSTAL  SAVINGS  SYSTEM.  The 
Postmaster-General's  Annual  Report  for  the 
fiscal  year  ending  30  June  1918  registered  an 


increase  during  the  12  months  of  $16,51^803, 
at  6,678  depositories',  the  depositors  nirnibeiing 
612,188  and  the  total  deposits  amounting  to 
$148,471,499,  an  average  of  $242.53  per  de- 
positor. Congress  further  amended  the  Postal 
Saving  Act  by  increasing  the  amotmt  that  a 
depositor  ma^  have  to  his  credit  from  $1,000 
to  $2,500,  which  largely  accounted  for  the  in- 
crease. The  amendment  also  eliminated  the 
10-cent  saving  card,  provided  for  in  the  orig- 
inal Postal  Savings  Act  as  one  of  the  means 
of  evidencing  small  deposits  and  sti^tilated  diat 
hereafter  a  card  with  10  (instead  of  9)  sav- 
ings stamps  affixed  shall  be  accepted  as  a  de- 
posit of  $1,  either  in  opening  an  account  or  in 
adding  to  an  existing  accoimt  or  may  be  re- 
deemed in  cash,  the  card  provided  for  by  the 
new  legislation  being  furnished  free  of  charge. 
By  eliminating  the  savings  card  as  a  means  of 
evidencing  deposits,  the  accounting  made  neces- 
sary by  tne  maintenance  of  both  the  card  and 
the  stamp  was  reduced  by  one-half. 

The  system  is  self-supporting.  "Die  profit 
in  1918  amounted  to  $1,135,288.61.  At  the  close 
of  the  year  £3,963,440  of  postal  savings  funds 
were  invested  in  the  postal  savings  bonds  au- 
thoriied  by  the  Postal-Savings  Act.  The  board 
also  purchased  for  investment  $14,000,000  third 
Liberty  Loan  bonds. 

POSTAL  UNION,  The.    See  Post  and 

P0STA(2. 

POSTER  ART.  Posters  are  a  modem 
field  for  the  artist,  having  been  developed  within 
the  last  50  years,  aJong  with  advertising  art 
They  are  usually  conventional  in  form  and  any 
degree  at  exaggeration  is  permissible,  if  it  at- 
tracts attention.  The  earliest  example  of  die 
poster  dates  back  to  the  days  of  Pompeian 
splendor.  During  the  IBddle  Ages  managers 
of  theatres  and  omcers  recruiting  for  the  army 
used  pictorial  advertisements.  From  these 
pictures,  Jules  Ch*ret  of  Paris  (b.  1836),  called 
the  father  of  the  modem  poster,  is  said  to  have 
received  his  first  suggestion  ot  the  possitnlity 
of  adopting  art  to  latter-day  advertising.  One 
of  his  first  efforts  was  an  announcement  of  a 
fairy  play,  'La  Biche  au  Bois,>  in  which  Sarah 
Bernhardt  was  acting  in  1867.  C^iirct's  prin- 
ciples were  conventionality,  elimination  of  de- 
tail, arrangement  and  pure  color.  For  a  long 
time  he  was  almost  alone  in  his  efforts  and 
did  not  attain  to  the  pre-eminence  that  has  come 
in  more  recent  years. 

In  order  to  produce  a  good  advertidng 
placard  it  must  command  the  attention  of  the 
public.  It  should  be  attractive  to  the  man  in 
the  street  without  bein^  vulgar ;  sufficiently 
startling,  but  not  aggressively  so,  Jules  Cherel 
understood  the  requisites  and  linutations  of  this 
kind  of  art  better  than  any  other  of  his  time 
and  his  work  gained  for  him  a  world-wide 
reputation.  He  can  justly  lay  claim  to_  founding 
a  new  school.  He  has  denned  his  idea  of  a 
perfect  poster  as  follows:  'It  should  be  as 
simple  as  possible  and  I  consider  the  introduo 
tion  of  one  figure  —  and  need  I  hardly  say 
that  of  a  lady  for  choice  —  is  indispensable; 
whenever  it  is  possible  this  figure  should  be 
life-size.  My  own  posters  are  never  smaller 
than  60  centimeters  (two  feet)  by  86  (nearly 
three  feel)  and  my  favorite  size  is  250  Igr 
90;  the  figure  should,  of  cour.se,  be  elegantly 
and  brightly  dressed  in  Eome  striking  costume 
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not  likel^r  to  go  out  of  faaluon  as  long  as 
the  poster  is  to  be  in  use.  I  always  make 
a  point  of  designii^  the  lettering  of  the  actual 
aovertisaaients.  I  do  not  beUeve  m  black 
and  white  tetters,  but  have  no  objection  to 
their  being  very  dark  bine,  red  or  violet;  this 
produces  the  ufect  of  lade  without  giving  a 
jarring  note." 

Close  rivals  to  Qiirtf  are  Grasset  and  Stcin- 
len  and  by  some  critics  the  two  are  considered 
to  be  in  many  resi>ects  superior  to  the.  master. 
Eugene  Grassel,  a  native  of  Switzerland,  is  a 
decorator  and  architect  by  profession.  His 
work  is  characterized  by  a  vital  principle  of 
design,  effective  yet  subdued.  His  Napoleon 
and  Jeanne  d'Arc  (Bernhardt)  posters  are 
superb  creations.  Grasset's  work  is  always  re- 
fined and  harmoniowL^yet  less  bright  and  strik- 
ing than  Chiret*s.  There  is  more  repose  and 
it  appeals  fflore  to  the  sirtist  than  to  the  public 
The  poster  of  the  Salon  des  Cent  in  its  tender- 
ness, its  exquisite  lines  and  its  spirituality,  is 
worthy  of  RossettL 

Of^the  other  French  artists  Do  Feure,  Gui^" 
latune,  Ibels,  iLantrec,  Boutet  de  Monvel,  Stein*' 
len,  Willette  and  Jossot  are  perhaps  the  most 
accomplished.  Bossot  is  s  great  artist,  es- 
sentially a  caricattirist,  who  works  with  vaga- 
bond md  artistic  Unes  and  in  a  morbid  color>^ 
scheme — msty  greens  and  pale  yellows.  Stein- ' 
len  is  every  way  a  chairning  artist.  His  "Lait 
Pur  SteriUs^*  a  child  in  a  red  dress  drinking 
from  a  bowl,  envied  by  three  eager  tabby  cats, 
is  pertiapB  one  of  the  most  attractive  posters 
ever  made.  Lautrec  has  not  the  refinement  of 
Grasset,  not  the  sprighliiness  of  Chiret,  yet  he 
possesses  an  individuality  which  makes  his  work 
peculiarly  interesting.  His  posters  are  gen- 
erally simple  in  compositioft  and  depend  to  a 
great  extent  for  their  effectiveness  on  the  skil- 
ful arrangement  of  masses.  Ibels  is  remark- 
ably clever  in  drawings  that  are  inimitably  and 
effectively  grotesque.  Aristide  Bruant  has  done 
some  things  that  are  strikingly  forcible  in  their 
broadmasses  of  color.  In  Great  Britain,  Audrey 
Beardsley  and  Walter  Crane  were  early  ex- 
perts in  the  new  art  They  have  been  worthily 
followed  by  Gordon  Craig,  Will  Owen,  Hardy, 
Siimson,  Bell  and  others. 

hi  the  United  States  the  modem  poster 
artists  include  Louis  J.  Rhead,  Will  H.  Bradley, 
Eenyon  Cox,  W.  H.  Carqueville,  Edward  Pen- 
field,  Ethel  Reed,  A.  Friedler,  Walter  Fawcett, 
Uax  Parrish,  Hy  Mayer,  Hainiltoo  KiiK,  Clar* 
ence  Tilt,  E.  Haskell,  etc  The  war  brought 
forth  a  great  demand  for  Inspiring  patriotic 
Msters  and  many  new  men  entered  the  ranks. 
By  long  odds  the  most  successful  of  these 
war  posters  was  a  picture  of  a  Red  Cross  nurse 
with  a  miniature  wounded  soldier  in  her  arms 
and  the  inscription  "llie  Greatest  Mother  in 
the  World,*  this  being  hy  A.  E  Foringer. 

POSTING,  in  Europe,  traveling  by  means 
of  horses  hired  at  different  stations  on  the  line 
of  journey.  Snch  a  system  appears  to  hav« 
been  established  by  private  enterprise  on  some 
of  the  main  routes  in  England,  at  least  as  early 
as  the  reign  of  Edward  II.  It  was  afterward 
made  a  government  monopoly.  As  letters  were 
originally  forwarded  in  the  same  manner,  the 
name  of  post  office  has  come  to  be  applied  to 
the  institution  charging  itself  with  conv^^nce 
and  delivering  of  letters.    The  custom  stiH  ob- 


POSTMASTSRS,    NatioRal    Asaociatioa 

o^an  organixatiou  formed  in  Detroit.  Mich.,  in 

1 1^8,  taking  in  first  and  second-class  post- 
and  higher  postal  officials.  They  aim  to 
:  the  postal  service  by  an  exchange  of 
ition.  In  1917  the  president  was  D.  T. 
of  Jacksonville,  Fla.,  and  the  secretary, 
W.  C  Markbam  of  Baldwin  Oiy.  Kaa 

POSTULANT,  the  canonical  term  for  one 
who  desires   to  take  holy  orders  in   the  Pro- 

'  teslant  Episcopal  Church  of  America  and  whose 
name  has  been  entered  by  the  bishop  upon  a 
list  of  postulants,  as  required  by  Canon  2,  Title 
1  of  die  DigesL  A  postulant  may  in  due  course 
be  recommended,  by  the  Standing  Committee 
of  the  dioces^  to  the  bishop  for  adnussion  as 
a  candidate  lor  holy  orders.  The  term  is 
appUed  in  die  Roman  Catholic  Church  to  those 

'  on  probation  before  entering  a  religions  order. 

lit  is  a  preliminary  stage  for  the  novitiate  and 
existed  u)  the  early  days  of  monastidsm.  With 
modem  decrees  the  postulant  has  to  wait  from 

1  three  months  to  two  years  or  more,  usually 

[in  the  novitiate's  house 

POSTULATES,  or  axioms,  are  sets  of 
propositions  belonging  to  mathematical  dis- 
ciplines from  which  me  remaining  propositions 
can  be  deduced.  Thus  the  axioms  of  Euclid 
constitute  a  tentative  set  of  postulates  for  ordi- 
nary geometry.  The  old-fashioned  view  was 
that  these  axioms  constitute  2  set  of  self- 
evidetrt  truths,  referring  only  to  one  system, 
that  of  the  space  in  which  we  live:  The  work 
of  Botyai,  Lobachevski  and  Riemann,  however 
(see  GEOMETaY,  Non-Eoclideam)  ,  cast  grave 
doubts  cm  the  self-evidence  of  these  proposi- 
tions, and  led  to  the  more  modern  attitude, 
according  to  whi<f)  the  axioms  are  merely  hy- 
potheses concerning  space.  As  far  as  the  mathe- 
matician makes  use  of  the  axioms  It  is  a  matter 
of  entire  indifference  whether  they  concern 
space  or  not;  in  other  words,  strictly  speaking, 
postulates  are  not  propositions  concerning  a 
definite  subject  matter  at  all,  but  are  merely 
forms  of  snch  propositions.  Once  this  view  is 
accepted  it  becomes  easy  to  see  that  sets  of 
postulates  can  be  formulated  for  systems  as 
tmlike  ordinary  geometry  or  any  ordinary 
mathematical  svstem  as  yon  please,  and  that 
these  sets  will  ttave  jnst  as  much  intrinsic  un- 
derived  right  to  exist  as  that  of  Euclid.  This 
has  led  to  a  large  number  of  sets  of  postulates 
for  various  mathematical  systems,  such  as  non- 
Euclidean  geometry,  line  geometry,  analy^s 
situs,  algd)ra,  the  theory  of  ruttctlons  of  a  real 
variable,  quaternions,  symbolic  logic,  etc 
(qq.v.). 

FuTthermor^  various  sets  of  postulates  can 
be  formed  for  Ae  same  system.  Thus,  one  can 
describe  all  the  entities  of  geometry  in  terms 
of  points  and  thdr  distance-relations,  or  in 
leims  of  spheres  and  their  relations  of  inctn- 
sion.  Accordingly  there  are  at  least  two  possi- 
ble sets  of  propositions  characteriring  the 
properties  of  geometrical  entities,  or,  in  other 
words,  two  sets  of  postulates  for  geometry. 
Furthermore,  it  is  possible  to  define  all  geo- 
metrical properties  in  terms  of  the  same  entities 
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by  different  sets  of  ^stnlates.  As  b  oonEc 
quence  of  these  facts  it  becomes  a,  desideratum 
to  detemuoe  those  sets  oi  postulates  whick  are 
in  some  sense  die  most  practical  or  simple.  The 
criteria  o£  simplicity  usually  employed  are  (a) 
the  independence  of  the  postulates — no  set  of 
the  postolales  must  imply  another;  (b)  their 
fnmess^  in  number.  Independence  of  the  pos- 
tulates is  demonstrated  by  the  exhilntion  of 
systems  which  fall  to  satisfy  but  one  of  the 

Estulates,  this  postulate  being  each  in  turn. 
K.  Moore  of  Chicago  discusses  a  strength- 
ened form  of  independence,  in  which  not  only 
are  the  postulates  mdependent  of  one  another, 
but  no  postulate  or  its  denial  is  dependent  on 
•ny  combiiiation  of  the  other  postulates  or  tlieir 
denials.  Uany  tnatfacmaticians,  however,  con- 
sider this  a  rather  unnecessary  refinement  As 
to  the  fewness  of  the  postulates,  for  some  pur- 
poses of  analyus  the  opposite  extreme  Ecems 
desirable  as  indicating  a  greater  degree  of 
analj^sis.  However,  no  really  imequl  vocal 
definition  of  the  ntmiber  of  distinct  pcMtnlates 
in  a  set  has  yet  been  given. 

Besides  these  properties  of  postulates  that 
are  more  or  less  independent  of  the  systems 
they  define,  there  are  others  whidi  are  bound 
up  with  the  tatter.  In  the  first  place,  though  a 
set  of  postulates  always  defines  a  dasB  of 
mathematical  systems,  this  may  be  the  null 
class  (see  Logic,  Symbouc).  In  that  case  the 
postulates  are  called  Mcoruitlfttf,  otherwise 
they  are  consitttnt.  The  consistent^  of  a  sKL 
of  postulates  is  demonstrated  by  the  exhibition 
of  a  system  which  satisfies  them.  For  all  ordi- 
nary purposes  the  exhibition  of  a  system 
formed  from  the  natural  niunhers  is  regarded 


is  called  the  arithmetisalion  of  matktmatici. 

Another  de»deratum  of  a  set  of  postulates 
is  that  the  systems  they  define  be  one  from  the 
mathematical  standpoint  —  that  b,  that  the  set 
be  categoricai.  A  categorical  set  has  the  prop- 
erty that  a  one-one  correspondence  can  be  set 
up  between  any  two  systems  which  it  defines; 
and  that  this  corre^Mndence  will  leave  their 
structure  invariant 

There  is  one  set  of  poetnlates  whose  position 
in  the  theory  is  unique.  This  is  Ae  set  of  po»- 
tulates  for  symbolic  log^c  (q.v.).  Symbolic  or 
mathematical  logic  consists  in  the  criteria  and 
methods  of  lo^cal  and  mathematical  reasoning 
in  all  fields.  It  b  consequently  in  essence  aa 
individual  system,  not  a  type  of  systems.  Con- 
sequently, if  it  can  be  treated  by  the  postulate 
method  at  all,  its  postulates  are  genuine  indi- 
vidual propositions,  and  not  propositi  on  al 
forms.  It  H  by  no  means  obvious  that  any 
finite  set  of  postulates  will  suffice  for  symbolic 
logic,  and  the  attempt  of  Whitehead  and  Russell 
to  find  such  a  set  breaks  down  in  certain  de- 
tails, yet  is  sufficiently  dose  to  comi^te  suc- 
cess to  give  promise  of  even  better  results  in 
the  future. 

In  the  course  of  any  attempt  to  fomnlate 
postulates  for  logic,  two  propositions  ^>pear 
which  are  not  indispensable  for  the  develop- 
ment of  the  simpler  and  many  of  the  more  com- 
ijicated  propositions  in  logic  and  mathematics, 
but  are  continually  involved  in  many  processes 
of  reasoning  that  were  formerly  accepted  with- 
out question.     There  arc  the  proportion  that 


diere  are  an  infinite  number  of  things  in  die 
world,  and  the  pronosilion  that  ^ven  an  ^:gre- 
.  gate  A  of  aggregates  B,  some  aggregate  C  exists 
containing  one  member  of  each  of  the  B's,  and 
only  one.  This  latter  is  essentially  due  to  Zer- 
roelo.    See  Aseeicblages,  Gsnoai.  Theoby  or. 

There  is  no  book  devoted  to  postulate- 
theory  at  large,  although  almost  any  of  the 
mathematical  works  of  the  writers  already 
named  or  of  Huntington,  Vebten,  SbeSer, 
Peaso,  Vaibti  or  of  many  other  writers  of  the 
last  quarter  century  approadi  mathonatical 
problems  witlu  this  attitude  Sn  mind  By  far 
the  largest  part  of  the  literature  is  contained 
in  die  AmtricoM  Jovmal  of  MathtMotict,  the 
TratuacHons  of  the  American  Matkemaliail 
Society  and  the  AnnaU  of  Matktmalkt  for 
the  past  15  years.  For  the  postulates  of  logic 
consult  A.  N.  Whitehead  and  B.  Russell.  <Pnn- 
dpia  Mathematica>  (1910-). 

Consult  the  various  artides  on  mathematical 
disdples  for  their  peculiar  postntates,  and  see 
especially  Logic,  Stmsouc  ;  Asseubuuss,  Gsif- 
Tua.  Taxwy  of. 

NoBBExr  Wuhs. 

POSTULATIOH,  in  canon  law,  an  appeal 
to  a  competent  authority  to  remove  a  cGsabiliQr 
by  which  one  who  has  been  ap^intcd  to  a 
benefice  is  prevented  from  entenng  upon  it 
The  term  was  also  applied  to  the  method  by 
which  a  bishop  was  translated.  The  canon  law 
declared  that  a  person  once  elected  to  one  see 
could  not  be  elected  to  another;  and  when  an 
electoral  college  deured  the  Inshop  of  another 
see  to  occupy  their  own,  they  petitioned  the 
bi^op  to  make  the  change.  No  postulation 
could  be  made  unless  the  e^ctoral  college  were 
unanimous,  while  in  the  case  of  an  election  a 
majority  was  sufiident 

POTtHOLES.  Cylindrical  holes  b  rodt 
ledges  usually  in  or  near  beds  of  streams. 
Tliey  are  caused  by  the  wearing  action  of  sand 
and  pebbles  whirled  by  the  water.  They  have 
been  called  giant  kettles,  giant  caldrons,  In- 
dian kettles,  wells  and  the  Spanish  name,  re- 
molionos.  Their  size  and  character  vary  greatly, 
many  of  die  largerones  being  10  feet  in  diameter 
and  25  feet  deep.  One  in  Saint  Croix,  Dallas, 
Wis.,  is  27  feet  in  diameter,  another  with  dian^ 
eter  of  IS  feel  is  65  feet  deep,  and  one  12  feet 
in  diameter  Is  160  feet  deep.  The  pot-holes  of 
the  ■Gladal  Gardens*  of  Lucerne  in  Switzer- 
land are  famous.  In  stnne  cases,  notably  on 
Kiddnghorse  River,  near  Fidd,  British  Colum- 
bia, a  small  natural  bridge  has  resulted  from 
the  coalescence  of  the  lower  parts  of  two  or 
more  pot-holes.  The  canyon  at  Watkins  Glen, 
N.  Y.,  consists  partly  of  coalesdng  pot-holes. 
Pot-holes  develop  only  in  streams  that  are 
erotfing  in  fairly  well  consolidated  rock.  Th^ 
evolve  from  small  hollows  due  to  solution, 
removal  of  a  lense  or  pebble  or  a  jtnnt-crack. 
Such  hollows  are  necessary  to  hold  the  first  few 
pebbles  which  begin  the  grinding.  Too  much 
sediment  stops  the  process,  but  otherwise  flood 
stages  of  the  stream  greatly  fadlitate  the 
erosion.  The  nature  and  jointing  of  the  rock 
and  decUvitv  and  volume  of  the  stream  are  im- 
portant factors.  Many  holes,  'moulinsJ*  are  of 
gladal  origin,  not  caused  by  the  ice,  however, 
but  by  water  falling  over  die  edge  of  die  loe 
or  into  holes  extending  to  the  rock  fUmr.    If- 
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r^ular  pot-holes  or  bftrins  alao  occur  aloDK  the 
coast,  scoured  out  by  tidal  or  other  currents. 
Plunge  pools  are  frequwt  at  the  foot  of  watea' 
falls  and  a  notable  one  on  the  Canadian  side 
of  Niagara  Falls  according  to  J.  W.  Spencer 
is  72  feet  deep.  Stmtl  pits  due  to  swirlinR  of 
hard  parts  of  sea  urchins  have  been  observed 
on  sea  coast  in  New  Brunswick  and  at  Biac- 
ritz,  France.  Consult  article  by  £.  D.  Elson 
(in  Scientific  Monthly,  Vol.  V,  pp.  SS4^S67; 
Vol.  VI,  pp.  37-51,  1917-18);  Gilbert,  G.  K., 
'Bulletin,  Geological  Society  of  America' 
(Vol.  XVII,  pp.  317-370,  19136) ;  Upham,  W. 
Ob.,  Vol  XII,  pp.  25-44,  1900). 

Nelson  H.  Darton. 

POTAHIAN,  po'ti-my'an.  Brother  (Mi- 
chael Francis  O'RkiLLy),  American  physicist: 
b.  County  Cavan,  Ireland,  29  SepL  1847;  d.  New 
York.  20  Tan.  1917.  He  was  educated  in  the 
public  and  Christian  Brothers  schools.  New 
York  Gty,  London  University,  and  the  Chrift- 
tian  Brothers  Scholasiicate,  Montreal,  Canada. 
In  1859  he  entered  the  Order  of  the  Christian 
Brodiers ;  taught  successively  at  puebec  and 
Saint  I^ouis,  Mo.,  professor  at  Saint  Joseph's 
College,  London,  from  1870  to  1893,  and  pro- 
fessor of  mathematics  and  experimental  phy- 
sics at  De  La  Salle  Normal  College,  Waterford, 
Ireland,  in  1893-96,  and  from  1896  to  1917  pro- 
fessor of  physics  at  Manhattan  Colleee,  New 
York  City.  In  1893  he  was  appointed  by  the 
British  government  a  member  of  the  jury  of 
awards  at  the  World's  Columbian  Exposition, 
(ilhicago.  His  writings  include  'Gleanings  in 
Electrical  History';  'Franklin  and  De  Romas, 
or  the  Lightning  Kite'  ;  'Gilbert  of  Colchester' ; 
<The  Rotation  of  the  Earth.'  He  was  joint 
author  of  'Electric  Illumination'  (2  vols.); 
'L-etter  of  Peregrinus  on  the  Magnet';  'The 
Makers  of  Electricity'  ;  'The  Makers  of  As- 
tronomy' ;  and  'Catalogue  of  the  Wheeler  Gift' 
or  a  brief  illustrated  account  of  works  on  elec- 
tricity and  magnetism  from  the  earliest  'times 
to  the  middle  of  the  19th  century. 

POTAMOGALE,  the  generic  name  of  a 
strange  West  African  animal  {P.  veiox),  which 
might  be  called  the  insectivorous  otrer.  It  is  a 
true  insectivore,  representing  the  family  Pot' 
amogaiida,  is  somewhat  larger  than  a  stoat, 
perhaps  two  feet  long  being  an  average,  and 
the  appearance  and  habits  are  like  those  of  an 
otter,  save  that  it  is  not  certain  that  it  subsists 
on  fish.  A  related  smaller  potaraogale  (Geo- 
gale  aurita)  inhabits  the  valleys  of  Madagascar. 

POTASH,  originally  a  vegetable  alkali  (so- 
called),  obtained  ^  leaching  wood-ashes,  evap- 
orating artd  calcining,  commonly  called  car> 
bonate  of  potash  or  pearl-ash,  KiCOi.  Soda 
and  potash  were  not  distinguished  by  old-lime 
chemists,  but  in  1807  Davy  separated  them. 
Various  plants  take  up  potash  salts,  and  the 
refuse  of  beet-roots  has  been  utilized  as  a 
source  of  potash.  After  the  electrolytic  pro- 
duction by  Davy  and  others,  it  came  to  be 
understood  that  a  metallic  element  was  being 
dealt  with  and  potassium  <q.v.)  was  developed. 

Commercial  Potash, —  Previous  to  the 
outbreak  of  the  World  War  nearly  the  whole 
potash  supply  of  the  United  States  market  was 
imported  from  (jermany.'  A  glance  at  the  im- 
portations of  1913  shows  the  various  forms  in 
which    the   potash   came   in    and    the 


consiuncd  normally  by  the  industries  of  the 

countn'.  The  tigures  are  as  follows ;  Kainii, 
521,176  tons;  manure  salu,  250.529  tons;  muri- 
ate of  potaso,  237,630  tons;  sulphate  of  potash, 
44,349  tons;  argol  or  bitartrate  of  potash 
(mainly  from  France  and  Italy),  14,499  tons; 
carbonate  of  potash,  11,003  tons;  nitrate  of 
potash,  4^26  tons;  ferrocyanide  of  potash,  1.706 
tons;  and  much  smaller  quanties  of  other  potash 
salts  —  cyanide,  chlorate,  permanganate,  etc.,  a 
grand  total  of  1,092,586  short  Ions,  having  a  con- 
tent of  actual  potash  amounting  to  270,720  tons 
and  valued  at  $18,073,865.  Beside  these,  the 
figures  of  the  imports  of  potash  for  1917  indi- 
cate the  remarkable  change  of  conditions  and 
values  — 8,100  tons,  valued  at  $7;788.406. 

Althou^  the  world's  supply  of  commercial 
potash  bad  come  almost  wholly  from  mines  tn 
Germany  and  Austria,  it  was  a  matter  of  com- 
mon knowledge  to  geologists  everywhere  that 
potash  occurs  very  extensively  in  nature,  being 
a  component  of  granites  and  most  other  igneous 
rocks,  and  occurring  in  smaller  amounts  in  the 
various  sedimentary  strata  and  soils.  It  is  esti- 
mated to  form  3  per  cent  of  the  earth's  crust. 
In  the  diy  saline  matter  from  evaporated  river 
waters  there  is  generally  about  2  per  cent  of 
KiO  (potassium  oxide)  and  in  the  ocean  from 
1  to  2  per  cent.  Where  these  waters  evaporate 
and  the  other  saline  components  crystallize  out, 
the  potash  accumulates  in  the  remaining  solu- 
tion so  that  on  the  evaporation  of  the  final 
?"  lan"  the  proportion  of  K«0  may  be  high, 
here  are  deposits  of  this  kind  in  various  lake 
basins,  both  recent  and  of  various  older  geo- 
logic periods.  Aluiuie,  a  hydrous  iMtassium- 
aluminum  sulphate  (K^.3A1,0..4S0..6H^.), 
contains  when  pure  11.4  ^r  cent  of  KiO  whidi 
is  made  soluble  by  roasting. 

The  orthoclase  feldspars  which  are  of  wide- 
spread occurrence  in  granite  and  gneiss  contain 
from  16.8  per  cent  of  KiO  in  combination  with 
silicic  acid  and  some  processes  for  separating 
this  ingredient  appear  to  be  commercially  prac- 
ticable, especially  when  the  residue  can  be  util- 
ized for  making  brick.  Some  of  the  younger 
Sieous  rocks  contain  much  potash  notably  the 
yolites,  trachytes  and  phonolites,  some  of 
which  carry  8  ^er  cent.  The  mineral  leucite 
KAISitOi  contains  a  large  amount  of  KiO,  the 
rock  in  Leucite  Hills,  Sweetwater  County, 
Wyo.,  carrying  from  9  to  11  per  cent  of  potash. 
Sericite  or  altered  mica  schist  in  the  southern 
Appalachians  carries  10  per  cent  or  more. 
Glauconile  or  grecnsand,  which  occurs  in  beds- 
noiahly  in  southern  New  Jersey,  Maryland  ana 
Virginia,  Kentucky,  Tennessee  and  (Jeorgia, 
contains  up  to  9  per  cent,  and  in  some  cases  11 
per  cent  of  KiO  in  form  of  silicate.  These 
deposits  are  from  five  to  20  feel  thick  and 
easily  worked.  These  various  silicates  are  ex- 
ceedingly difficult  to  resolve,  but  heat  and  ad- 
mixture with  lime  and  other  agents  h)>eraies 
most  of  the  potash. 

The  largest  known  potash  deposits  exist  in 
the  Permian  in  central  Germany,  the  Oli^ocene 
in  Alsace,  the  lower  Miocene  in  Galicia,  in  the 
early  Tertiary  near  Sauna  in  northeastern  Spain 
and  in  beds  of  unknown  age  in  India,  They  are 
associated  with  the  great  deposits  of  common 
salt,  dolomite  and  gypsum  such  as  occur  in  the 
Permian  beds  of  the  central  United  Slates,  and 
it  is  hoped  that  domestic  supplies  may  be  de- 
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rived  from  these  beds.  The  potash  deposits  in 
central  Germany  have  been  very  extensively  de- 
veloped by  numerous  mines,  some  of  preat 
depth.  The  annuaJ  production  under  ordinary 
conditions  is  about  7,000,000  metric  tons  valued 
at  more  than  $30,000,000  and  sold  at  a  profit  of 
about  $4,000,000.  The  ^tash  occurs  in  various 
compounds,  the  principal  one  being  Kainite, 
MKSa.KCl.3H/),  which  is  in  the  midst  of  a 
3,500  foot  succession  of  common  salt  and  an- 
hydrite, the  products  of  long-continued  desicca- 
tion of  a  water  body.  The  potash  salt  was 
deposited  at  or  near  the  end  of  one  Stage  of 
desiccation,  but  there  was  a  later  incursion  of 
waters  from  which  finally  there  were  deposited 
anhydrite  and  common  salt  Fortunately  a 
thin  overlying  sheet  of  clay  was  deposited 
which  protected  the  potash  from  solution  by  the 
water  which  brought  the  anhydrite  and  sait 
now  coverings  the  potash. 

The  larger  percentage  of  potash  consumed 
by  die  world  is  used  in  commercial  fertilizers, 
^though  considerable  is  made  into  chemi- 
cals for  the  arts  and  medicine  and  for  explo- 
sives. In  the  latter  case,  however,  it  is  not 
as  important  as  it  was  formerly,  as  the  high 
explosives  do  not  contain  it.  Potash  is  essential 
to  plant  growth  and  in  agriculture  is  rapidly 
depicted  from  the  soil,  and  must  be  returned  in 
fertittiers.  It  also  has  an  important  stimulating 
effect  on  soils  naturally  deficient  in  this  com- 
ponent The  production  of  potash-bearing  ma- 
terial in  the  United  States  in  1917  was  126,961 
short  tons,  containing  an  average  of  26.4  per 
cent  of  KiO  an  equivalent  of  32,573  short  tons 
of  potash ;  that  is,  13,6  per  cent  of  the  normal 
consumption  of  the  United  Slates.  This  pro- 
duction was  three  times  the  amount  produced 
in  1916  and  30  times  the  amount  in  191S.  Dur- 
ing the  war  the  price  rose  from  the  normal  rate 
ofSO  to  75  cents  a  unit  to  about  eight  times  as 
much.  The  average  for  J917  was  $4.26  per  unit 
or  a  total  of  $13,791,922,  The  unit  is  I  per  cent 
KiO  per  ton.  The  production  in  1917  is  shown 
in  table  below. 

About  63  per  cent  of  the  total  output  was 
produced  frtim  brines  in  lakes,  mainly  from 
those  in  (he  Sand  Hill  district  of  western 
Nebraska  and  from  Searles  Lake  in  California. 
From  the  Nebraska  lakes  a  total  of  61,053  tons 
of  crude  potash  material  was  marketed  in  1917; 
equivalent  to  14,588  tons  of  pure  potash.  The 
residue  resulting  from  the  burning  of  kelp,  the 
great  sea  weeds  On  the  PaciEc  Coast,  is  a 
potential  source,  but  as  the  raw  material  con- 
tains 90  per  cent  of  water  the  expense  of 
handling  and  drying  it  is  great.     The  char  or 


clinker  carries  from  20  to  30  per  cent  of  KiO 
and  valu^le  by-products,  including  iodine,  help 
defray  the  otherwise  prohibilive  cost  of  treat- 
ment. Charred  molasses  residue  at  alcohol  dis- 
tilleries yields  considerable  potash,  while  waste 
liquor  from  one  of  the  beet  sugar  processes  is 
a  minor  source.  Potash  is  extracted  from  the 
mineral  alunite  mined  near  Uarysvale,  Utah, 
the  potassium  sulphate  being  made  soluble  by 
calcining.  Flue  dust  from  cement  mills  is  an 
important  source,  with  constantly  increasing 
product  as  mills  utilize  more  material  rich  in 
potash  and  make  provision  to  catch  flue  dust. 
The  dust  is  leached  and  a  high  grade  potassium 
sulphate  is  obtained  by  evaporation.  In  1917 
eight  mills  produced  a  total  of  1,621  tons  of 
actual  potash.  A  verjr  large  amount  of  potash 
is  given  oS  as  vapor  in  fumes  from  blast  fur- 
naces, but  no  provision  is  made  to  collect  this 
material.  The  present  small  output  (1917)  re- 
ported from  three  steel  companies  was  recovered 
from  the  dust  which  collected  in  flues  and 
stoves.  The  loss  of  potash  in  the  furnace 
gases  is  not  less  than  22  pounds  for  each  ton 
of  iron  produced.  It  is  believed  that  if  the 
large  furnaces  installed  suitable  flues  the  sup- 
ply would  be  stifficient  for  all  domestic  demands 
and  at  very  low  cost.  A  constantly  increasing 
supply  is  derived  from  the  old-fashioned  source 
of  leaching  wood  ashes.  Considerable  potash 
is  extracted  from  the  crude  Chilian  nitrate  of 
soda.    See  Potassium. 

In  191S  production  increased  to  192,587  tons 
of  products,  containing  52,135  short  tons  of  KiO- 
The  producing  capacity  of  American  potash 
plants  at  end  of  1918,  classified  according  to 
sources  of  raw  materials,  is  estimated  roughly 
as  follows-. 


Capacity  of  Amesican  Potash  Plants. 


This  quantity  >s  about  40  per  cent  of  our  ordi- 
nary consumption  in  pre-war  times  and  the  out- 
put that  may  be  maintained  if  the  demand  con- 
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tinties  and  the  iodiutiy  is  not  crippled  by  for- 
eign competituMi. 

Nnaon  R  Hums, 
Unittd  St<aM  GtatogUal  Stirvey. 
POTASH  PERTILIZEKS.    See  Fertil- 


POTASSIUM  (from  ■pot-ashes,"  wood 
ashes  being  one  of  the  best  known  sources  of 
the  carbonate  of  the  metat),  a  metallic  element, 
many  of  whose  compounds  have  been  known 
fiom  antiquity,  but  which  was  first  prepared  in 
the  metalHc  form  by  Davy,  in  1807,  by  the 
electrolysis  of  fiwed  potassiimi  hydrate — a  sub- 
stance which  had  previously  been  supposed  to 
be  itself  elementaiy.  In  1808  G^-Lussac  and 
Thtoard  showed  that  the  hydrate  can  be  re- 
duced by  heating  it  with  fine^  divided  iron  and 
in  the  same  year  Curaudan  showed  tiiat  the 
reduction  can  also  be  effected  by  caibon.  Sev- 
eral methods  of  ^eparing  metallic  potastlam 
are  now  in  tise.  The  best  known  of  these  and 
the  only  one  that  was  in  practical  service  for 
many  years  consists  in  the  direct  redaction  of 
the  carbonate  of  potassium  by  carbon,  the  re- 
action being  carried  out  in  an  iron  retort  heated 
to  redness.  The  chief  products  of  the  distilla- 
don  are  carbon  monoxiae  gas  and  metallic  potas- 
sium, the  latter  being  volatile  at  a  red  heat 
The  production  of  potassium  by  this  method 
is  attended  by  more  or  less  danger,  not  only 
because  the  vapor  of  pot^ium  takes  fire  spon- 
taneously upon  contact  with  air  or  with  water, 
but  also  because  under  certain  con^tioiB  potas- 
sium and  carbon  monoxide  combine  to  form  a 
black,  explosive  compound,  whose  production  has 
caused  a  number  of  fatal  accidents.  The  pot- 
assium vapor  should  be  permitted  to  condense 
before  it  issues  from  the  neck  of  the  retort, 
a  cooling  device  being  provided  for  efFectine 
its  liquetactioo.  and  the  molten  metal  should 
then  be  allowed  to  drip  bto  a  receiver  contain- 
ing petroleum  oil  or  some  other  similar  fliud 
that  15  free  from  oxygen.  In  Castner's  process, 
ita  caitonate  or  (hydrate)  of  potassium  is 
mixed  with  carbon  and  fin^  divided  iron,  or 
with  carbon  and  a  metallic  carbide  and  the  re- 
duction is  effected  by  the  agency  of  heat,  as 
before  A  considerable  jmrt  of  the  commercial 
supply  of  metallic  potassium  is  now  producecL 
however,  by  the  electrolysis  of  the  melted 
hydrate  or  chloride  of  potassium. 

Potassium  is  a  lustrous,  silvery-whtte  metal, 
brittle  at  32"  F.,  but  soft  and  wax-like  at  ordi- 
nary temperatures,  so  that  it  can  be  easily  cut 
with  a  knife.  It  melts  at  about  144°  F.,  and 
boils  at  about  1,250°  F.  (when  heated  in  an  at- 
mosphere of  hydrogen),  its  vapor  being  greea 
It  has  a  specific  gravity  of  about  0.87  and,  with 
the  exception  of  lithium,  is  the  lightest  metal 
known.  Its  specific  heat  is  0,166  and  its  coeffi- 
cient of  linear  expansion  (Fahrenheit  scale)  is 
about  0.0000467.  It  conducts  elcctridhr  much 
better  dian  mercury  does  and  it  is  soluble  in 
anhydrous  liquid  ammonia  (NHt),  forming  a 
blue  solution  from  which  metallic  potassium  is 
e^ain  deposited  upon  the  evaporation  of  the 


Chemically,  potassium  has  the  symbol  K 
(from  kalinm,  Latin  for  potash),  and  the 
atotnic  wei^t  39.15.    It  oxidues  in  the  air  with 


great  readiness,  a  freshly  cut  surface  becoming 
afanoft  instantly  covered  with  a  fika  of  oxide. 
It  also  decomposes  water  vigorously,  uniting 
widi  it  to  form  potassium  hydra^  KOH,  in 
accordance  with  uie  equation 

K-|-H>0— KOH  +  H, 
hydrogen  gas  being  liberated  at  the  same 
time.  When  potassium  is  thrown  upon  the 
surface  of  water  it  floats  and  the  heat  gen- 
erated by  the  chemical  action  is  su^cicnt  to  set 
£re  to  the  liberated  hydrogen  and  to  part  of  the 
potassium.  This  experiment  is  a  favorite  one 
m  the  lecture  room,  since  it  is  beautiful  as  well 
as  instructive,  the  flame  having  the  purple  color 
that  is  used  in  the  laborator]/  as  a  test  for  the 
presence  of  volatile  potassium  salts.  (See 
Blowpipe  Analysis),  Potassium  never  occurs 
in  nature  in  the  free  state,  but  it  forms  an  es- 
sential constituent  of  many  minerals,  among 
the  most  important  of  which  are  feldspar,  nitre 
and  camallite.  Chloride  and  sulphate  of  pota»- 
sium  are  found  in  sea  water  and  various 
springs.  It  also  occurs  in  ther  animal  body  and 
in  plants  and  in  remote  country  districts  its 
carbonate  is  still  prepared  (chiefly  for  the 
manufacture  of  soap)  by  leadiing  wood  ashes. 
(See  Potash).  Wool  yields  an  organic  potas- 
sium salt,  which  may  be  wadied  out  from  the 
natural  grease  or  soint 

Troast  and  Heutefenille's  expeiiments  show 
that  when  potassium  is  heated  to  over  200°  C 
it  occludes  hydrogen  gas.  In  a  vacuum,  when 
diluted  with  hydrogen,  the  compound  will  lose 
hydrogen  above  200°  C,  down   to  a  certain 

The  potasdimi  compounds  are  exceedit^ly 
nnmerous  and  many  of  them  are  of  great  im- 
portance both  in  the  laboratory  and  in  the  arts. 
Two  oxides  of  the  metal  are  certainly  known  and 
others  probably  exist  also.  Potassium  monoxide, 
KiO,  whidt  is  the  oxide  that  is  understood  when 
■potassium  oxide*  is  mentioned  without  qualifi- 
cation, is  formed  when  thin  slices  of  the  metal 
are  allowed  to  oxidize  in  cool,  dry  air.  It  may 
be  prepared  more  readily  on  ue  large  scale  tqr 
heating  potassium  just  to  its  melting  point  and 
then  leading  over  it  a  stream  of  air  that  has 
been  dried  and  freed  from  carbon  dioxide.  The 
monoxide  is  a  ^ray,  brittle  substance,  which  has 
a  specific  graviV  of  2.66  and  melts  at  a  strong 
red  heat  It  has  a  powerful  aflinity  for  water, 
with  which  it  combines  with  the  evolution  oi 
much  heat,  to  form  potassium  hydrate,  KOH, 
Potassium  tetroxide  (or  peroxide)  is  formed 
when  potassium  is  burned  in  a  stream  of  pur^ 

Soxygea.  It  has  the  formula  K^i,  and  is  a, 
owish  substance  at  ordinary  temperatures, 
melting,  at  a  red  heat,  to  a  black  liquid,  which 
crystaUtzu  upon  coohng.  The  tetroxide  com- 
bines with  water  to  form  potassium  hydrate 
and  peroxide  of  hydrogen,  oxvgen  haita  also 
set  free  at  the  same  time.    When  heated  to  a 


Potassium  chloride,  KCl,  occurs  native  in 
large  quantities  at  Stassfur^  Germany,  chieflv 
in  oombination  with  magnesmm  chloride,  wilfi 
which  it  forms  the  mineral  ■camallite,* 
KCl.MgCl.  +  6HiO.  Most  of  the  commerdal 
supply  of  potassium  chloride  is  now  prepared 
from  this  mineral  by  crystalliring  its  solution. 
In  order  to  obtain  a  salisfactoiy  product,  how- 
ever, many  practical  det^ls  imut  be  carefuUy 
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attended  to,  for  which  reference  must  be  made 
to  advuiced  works  on  inorganic  diemistry  and 

to  treatises  on  alkali  manufacture.  Potasstuin 
chloridC'is  very  aimilar  in  its  general  properties 
to  sodium  chloride  (common  salt).  It  has  a 
saline  taste,  is  wlule  in  color  and  crystalliies 
in  cubes.  Its  specific  gravity  is  1.94  and  it 
melts  at  about  1,350°  F,  Potassium  chloride  is 
now  extensively  used  as  a  source  of  potassium 
in  the  preparation  of  other  sails  of  that  metaL 

Potassium  nitrate  or  •nitre'  (q.v.),  KNOi, 
occurs  native,  but  the  greater  part  of  the  com- 
merdal  supp^  is  now  manufactured  by  acting 
Opon  the  cheaper  nitrate  of  sodium  (NaNOi) 
by  means  of  potassium  chloride;  the  reaction 
being  as  Indicated  by  the  equation 

NaNO.  +  KCl  —  KNO.  +  Naa 

Potassium  forms  two  carfwnatei,  known  re- 
■pectively  as  the  •nonnaP  carbonate  and  the 
■add*  carbonate.  Hormal  potassium  carbonate, 
K^Oi,  may  be  obtained  in  an  impure  state  by 
leaching  wood  ashes  and  evaporating  the  result- 
ing solution  to  dryness.  The  residue  is  then 
Gtron^ly  heated  to  det 
Uiat  It  may  contain  i 


known  as  "pearl-ash*  «■  often  simply  as 
'potash.'  Pure  normal  potassium  carbonate  it 
best  prepared  b^  heating  ordinary  mono- 
tartrate  of  potassium  (see  below),  which  is 
thereby  resolved  into  a  mixture  of  tree  carbon 
and  potassium  carbonate,  from  ^ich  the  latter 
■alt  may  be  obtained  by  solutioo,  filtratioD  and 
subsequent  evaporation.  Acid  potassium  car- 
bonate has  the  fonnula  HKCC&,  and  may  be 
prepared  by  passing  carbon  dioxide  over  the 
normal  carbonate  or  through  its  concentrated 
solution  in  waler;  the  reaction  being  as  indi- 
cated by  the  equation 

KJX), + CO,  +  HiO — 2HKC0* 
The  greater  part  of  the  coiunerdal  supply  of 
normal  poussium  carbonate  is  now  prepared 
by  a  method  similar  to  the  Leblanc  process  for 
the  preparation  of  carbonate  of  sodium.  (See 
Soniuu).  Normal  carbonate  of  potassium  is 
quite  strongly  alkaline  and  is  deliquescent  and 
very  readily  soluble  in  water.  It  is  used  In  the 
manufacture  of  soap  and  as  a  raw  material  in 
the  manufacture  of  various  compounds  of  po- 
tassium. The  add  carbonate  is  much  less 
soluble  than  the  normal  salt  and  its  solution  is 
nearly  neutral  to  litmus  paper. 

Potassium  hydrate,  potassium  hydroxide  or 
■caustic  potash,"  KOH,  is  formed  when  me- 
talhc  potassium  is  dissolved  in  waier;  but  the 
commercial  supply  is  obtained  either  by  the 
electrolysis  of  a  solution  of  a  potassium  salt 
or  by  acting  upon  a  solution  of  normal  potas- 
sium carbonate  by  means  of  slaked  lime, 
Ca(OH)i;  the  reaction,  in  the  latter  case,  bdng 
as  represented  by  the  equation 

KjCO,  +  Ca{0H),  =  2K0H  +  Ca(X)fc 
The  caldum  carbonate  (CaCOi)  that  is  formed 
at  the  same  time  is  practically  insoluble  and 
may  be  removed  by  filtration.  The  solution  is 
then  evaporated  to  dryness  and  the  resulting 
hydrate  of  potassium  ia  finally  melted  and  cast 
Into  sticks  in  metallic  molds.  Potassium  hydrate 
is  a  white  substance,  absorbing  moisture  from 
the  air  with  great  readiness  and  also  taldng  up 
carbon  dioxide  gas  from  the  air,  being  ihettlrr 


converted  into  the  add  ovbenate.  The  hydrate 
dissolves  in  half  its  own  weight  of  water,  the 
solution  being  intensely  alkaline.  The  solid 
hydrate  has  powerful  caaterinng  properties 
(whence  the  name  "caustic  potash*)  and  de- 
stroys the  skin  when  brought  in  contact  with 
iL  It  is  used  in  the  arts  and  in,  the  laboratory 
for  a  gt«at  vaiie^  of  purposes.' 

ThQ  bromide  of  potassium  (KBr)  and  the 
iodide  (KI)  are  soluble,  ciystallizable  salts, 
which  are  largely  used  in  medldne  and  in 
photography.  The  bromide  may  be  prepared 
by  adding  bromide  to  a  solution  of  potassium 
hydrate,  the  reaction  being 

6K0H  +  6Br— SKBr  +  KBrO,  +  3IM). 
To  remove  the  potassium  bromate  (KBrd) 
that  is  formed,  the  solution  is  evaporated  to 
drytress  after  the  addition  of  a  small  quantity  of 
powdered  charcoal  and  the  dry  residue  is  well 
pulverized  and  finally  raised  to  a  dull  red  heat 
The  carbon  tiiat  is  present  then  reduces  die 
bromate  to  potassium  bromide  and  free  carbon 
dioxide  gas.  When  this  process  is  complete,  the 
mass  is  cooled  and  redissolved  in  water,  after 
which  the  pure  bromide  of  potassium  is  pre- 
pared by  evaporation  and  crystalliiation.  Iodide 
of  potassium  may  be  obtained  in  a  aimilar  man- 
ner. Potassium  chk>rate,  KCIOi,  which  is  used 
in  the  laboratory  for  effecting  oxidations  and 
also  as  a  source  of  free  oxygen  and  irtiich  is 
likewise  employed  in  medidne,  may  be  prepared 
by  passing  chlorine  gas  throi^  a  warm,  con- 
centrated solution  of  potassium  hydrate; 
chloride  of  ^tassium  bdng  formed  at  the  same 
time,  as  is  indicated  by  the  equation 

6K0H  -H  6CI  —  SKCl  +  KCIO.  +  3H,0, 
the  reaction  being  entirely  analogous  to  that 
given  above  for  the  fomiation  of  potassium 
Sromide.  As  will  be  seen  from  the  last  equation, 
onir  one^sixdi  of  the  potassium  of  the  original 
hyarate  is  converted,  oy  this  method,  into  the 
form  of  chlorate;  the  remaining  five- sixths 
bein^  converted  into  the  chloride.  The  process 
as  given  is,  therefore,  wasteful;  for,  although 
the  potassium  chloride  may  be  easily  recovered, 
it  is  not  available  for  the  manufacture  of  fur- 
ther quantities  of  the  chlorate  until  it  has  been 
reconverted  into  the  hydrate.  In  practice  it  is, 
therefore,  cuiiomary  to  prepare  caldum 
chlorate,  Ca(OOi),  as  the  first  step  in  the 
process ;  potassium  chlorate  bdng  then  obtained 
bv  treating  the  ^cium  chlorate  with  potassium 
chloride,  according  to  the  equation 

Ca(aO.).  +  2Ka='2KCIO,+  CaCU 

Several  sulphates  of  potassium  are  known, 
the  most  important  of  these  being  the  normal 
sulphate,  K^O.,  and  the  add  sulphate,  HKSO. 
These  may  be  prepared  by  the  action  of  sul- 
phuric add  upon  ^tassium  chloride;  but  the 
commerdal  supply  is  obtained  in  large  measure 
from  the  mineral  "kainite,*  which  occurs  in 
great  quantities  at  Stassfurt  and  which  con- 
sists of  normal  ootassium  sulphate  in  combina- 
tion with  the  sulphate  and  chloride  of  ma^ 
nesium,  It  is  also  obtained  as  a  by-product  m 
the  working  up  of  beet  root,  vinasse  and  kdp, 
and  in  other  cnemical  industries.  Normal  pot- 
assium sulphate  forms,  with  aluminum  suldute. 
a  compound  familiarly  known  as  'alum'  (q.v.) 
or  *potash  alum,*  which  crystalliies  in  octahedra 
having  the  composition 

Al,(  Sa).-l-K.SO.+24I^ 
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Three  important  salts  of  potassium,  known 
respcccivelv  as  the  cyanide,  ferrocyanide  and 
ferricyaniae,  are  described  under  HyTBOCYAHic 
Acid,  and  the  permangiaiiate  of  potassium  is 
described  under  Manganese.  Several  sulphides 
of  potassium  may  be  prepared,  the  be^t  knowo 
being  diose  having  the  forrauUe  KtS,  KiS»  KiSi, 
and  KiSf.  These  are  all  soluble  and  evolve 
sulphuretted  hydrogen  when  heated  with  an 
acid.  Common  "liver  of  sulphur*  is  a  brown, 
iU'Smelhng  substance,  prepared  bv  heating  nor- 
mal  potassium  carbonate  with  sulphur.  It  con- 
tains various  sulphides  of  potassium,  togethor 
with  more  or  less  of  the  normal  sulphate  and 
carbonate  of  potassium.  When  potash  and  pul- 
verized quart!  are  melted  together,  a  compound 
of  potassium,  oxygen  and  silicon  is  obtained, 
which  i»  usually  described  as  a  silicate  of  potas- 
sium. This  compound  is  soluble  in  water  and  is 
known  in  the  arts  as  'potash  water  glass,*  the 
corresponding  compound  of  sodium  beinK 
known  as  "soda  water  glass.'  The  residue  left 
when  a  solution  of  water  glass  is  evaporated  has 
a  glassy  appearance,  from  which  fact  the  pop- 
ular name  is  derived. 

With  tartaric  acid,  HiCiOa,  potassium  forms 
two  compounds  (the  add  bang  dibasic)  Uono- 
. potassium  tartrate,  or  acid  potassium  tartrate, 
KH.GO.,  is  formed  in  the  course  of  the  fer- 
mentation of  wine,  and,  as  deposited  by  the  wine 
in  a  crude  state,  is  l^own  as  'tartar,'  or 
■argol.»  When  purified,  it  constitutes  the  sub- 
stance familiarly  known  as  "cream  of  tartar,' 
which  is  used  in  the  manufacture  of  various 
baking  powders.  The  nonnal  tartrate  of  potas- 
sium, iCHiCiOh  is  not  used  in  the  arts  to  any 
great  extent 

With  the  fatty  adds  (for  example,  stearic, 
palmitic,  etc),  potassium  combines  to  form     ' 
that  are  fanuliarly  known  as  "soaps* ;  the  ( 
''■■"'"    '   '  " "      "    ■  :d  by  boiling  p< 

with  fat.    The 
n  combinatioa  with 

.  .  e  potassium,  bdng 

e  basic  wan  the  glycerine,  replaces  it  in  the 

compound,  the  result  being  the  formation  of  a 
soap,  and  the  simultaneous  liberation  of  free 
glycerine.    See  Soap. 

Sources  of  Potaaaiunk— Since  the  largest 
deposits  of  pota^  salts  are  in  Prussia,  the 
United  States  experienced  a  scarcity  as  the  war 
progressed;  in  fact  there  had  been  a  shortage 
of  sujpply  in  America  aad  fricticm  over  the  im- 
portation as  early  as  1909.  The  year  before  die 
war  our  importation  of  potassium  salts  from 
Germany  was  about  525,000  tons.  When  this 
was  cut  oS  we  had  to  get  along  with  less  than 
a  tenth  of  the  usual  supply,  and  potash  as  a 
fertilizer  had  to  be  foregone,  as  the  price  was 
prohibitive.  These  conoitions  caused  active 
search  for  new  sources  of  supply.  Wood  ashes 
were  carefully  saved  for  leaching.  The 
Bureau  of  Soils,  Department  of  A^cnlture, 
ofctained  an  appropriation  for  expenments  as 
to  the  best  methods  of  securing  potassium  in 
commerdal  quantities,  and  the  United  States 
Geological  Survey  also  expended  considerable 
time  ancL  money  in  searching  for  deposits. 
Small  quantities  were  found  in  Arizona,  Colo- 
rado and  Nevada,  but  it  was  not  until  a  laiffe 
deposit  was  uncovered  in  Utah  in  1915  that 
this  source  of  supply  assumed  importance.  In 
1916  the  Survey  classified  24,656  acres  of  In- 


dian lands  as  potaA  land  and  prospeCUinc  com- 
menced. Oae  of  the  most  promisinK  finds  was 
Seatles  Lake,  California,  a  dried-iv  salt  lake 
with  an  area  of  7,500  acres  end  a  crust  SO  4o 
100  feet  deep,  saturated  with  a  brhte  rich  in 
ash  and  bono:  The  salt  lakes  of  Nebraska  also 
yield  a  sapplf.  Potash  feldspar  and  aiUcate  of 
potadi  have  heen  located  at  a  ntunber  of  placat, 
.and  only  await  jwacticahle  mcdiods  of  extras 
tion  to  become  available;  while  a  conaderahle 
group  of  mvcntors  are.  striving  ta  ut^rove  and 
oJieapen  methods  of  eatraction.  InvestiKMioa 
of  the  dust  and  waste  of  the  blast  furnaces  has 
disdosed  a  source  that  should  be  omserved. 
The  dust  that  gathers  around  the  bases  of  bo^ 
blast  stoves  in  such  quantities  is  now  carefully 
saved  and  utilised.  Cement  millf  also  jridd  a 
^ust  rich  itt  potash,  whidt  is  bdng  gadierad 
more  or  less,  and  the  distiUery  wastes  hare  oon- 
tributed  a  little  more.  The  1915  production  of 
potash  salts  in  the  United  States  was  9,720 
tons;  for  1917  about  32,000  tons  and  for  1918 
the  estimate  is  40,000  ions,  wltidi  is  only  on^ 
eighth  of  the  normal  osnsumption. 

The  prospective  supply  of  potash  within  die 
United  States  is  summanxed  by  the  Ge(4o(tlcal 
Survey  as  follows :  The  7,000  to  8,000  acres  of 
Searlra  Lake,  California,  are  estimated  to  con- 
tain about  20,000,000  tons  of  actual  potash, 
enough  to  supply  the  present  demands  of  Ute 
country  for  80  years.  About  100,000  tons  aa- 
nually  mav  be  recovered  from  the  dust  of 
cement  nulls.  Approximatetv  380X100  tons  of 
potash  are  annually  volatllued  in  the  blast 
-furnaces  of  the  United  States,  and  much  of 
this  could  be  recovered  by  installing  proper  ap- 
paratus, not  unduly  expensive;  The  numberless 
salt  lakes  of  Nebraska,  chiefly  in  the  Sand  Hill 
re^on.  range  frcm  an  acre  to  a  square  mile  W 
area,  with  a  crust  varying  from  a  few  Indus 
to  Aree  feet  in  thickness.  It  has  been  discov- 
ered that  below  the  hard  pan  botRun  of  these 
lakes  is  a  layer  of  sand  saturated  with  a  strong 
potash  brine,  resting  on  a  second  bottom  of 
hard  pan.  llie  possihifities  of  this  source  have 
not  been  estimated,  btit  they  are  large.  At  the 
Salduro  salt  marsh,  in  Utah,  wells  have  been 
sunk,  and  the  brine  pumped  from  them  is  found 
to  be  dosely  similar  to  die  artifidal  brines  of 
the  German  potash  works  at  Stassfurt  The 
dumps  of  old  copper  and  gold  mines  now  facing 
reground  for  treatment  by  the  flotation  process 
found  to  contain  considerable  a  ' 


at  30,600  tons  per  annum ;  and  from  the  beet 
sugar  works  it  is  expected  to  get  16,000  tons  of 
pure  potash  a  year.  The  supply  from  kelp  is 
not  regarded  as  espedally  promising.  The  diffi- 
culty of  drying  the  raw  material  before  it  can 
be  calcined,  and  the  tendency  of  the  great  kelp 
plantations  to  become  diseased  and  disappear 
entirely_  frran  a  given,  local! »- renders  the  keli>- 
potash  industry  hazardous.  Tlie  green  sands  of 
New  Jersey  are  estimated  to  contain  not  less 
than  2,000,000,000  tons  of  actual  potash. 

The  costs  of  getting  ootash  from  these  vari- 
ous sources  is  estimated  as  follows :  From  the 
brines  of  the  Nebraska  lakes,  $120  per  ton; 
from  roasting  alunite  (as  at  Marysvale,  Utah), 
$40  per  ton;  from  cement  mill  dust  (as  at 
H^erstown,  Md.),  $30  per  ton;  from  the  (Ger- 
man mines  at  Stassfurt,  $40  per  ton.    The  Gti- 
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man  product  was  sold  in  the  American  market 
at  (about)  $80  per  ton  and  the  investment  in 
the  German  mines  is  about  $150  per  ton  of  an- 
nual product  This  is  not  much  less  than  the 
investment  at  ^e  Hagerstown  cement  mills, 
where  the  net  cost  per  ton  is  $10  less  than  at 
the  German  mines.  Tbt  market  price  of  actnal 
potash  in  the  United  SUtea  in  1917  averaged 
about  $4Z3iO  per  ton.    See  also  Potash,  Cou- 

UESCIAI. 

PotJiMJiim  in  Hedidac — Catntic  potash  is 
a  aseful  irritant  and  canstic  and  may  be  used 
to  kill  off  warts  and  other  moHjid  growths. 
Permanganate  of  potash  is  valued  as  an  anti- 
septic and  disinfectant  Where  an  old  sore 
tends  to  gangrene  it  may  be  applied  wet  to 
oxidize  the  products  of  decomposition.  A  1 
per  cent  solution  has  been  rectmimendcd  for 
external  use  on  snake-bitea.  Any  potassitmi 
salts  taken  internally  serve  as  cardiac  depres- 
sants, and  also  rnluce  Ae  nervous  action. 
Very  small  quantities  of  potassium  are  admin- 
istered by  die  medical  profession,  in  a  variety 
of  forms,  internally,  for  several  ailments;  but 
it  should  be  taken  only  under  a  physidas's  ad- 
vice, for  it  Is  properly  classed  as  a  pdson.  An 
overdose  causes  abdominal  painj  buminfr,  diaf- 
rhaea  and  vomiting'  and  should  oe  treated  with 
onetics,  followed  by  lemon  jnice,  iben  vegetable 
oil  and  white  of  egg.  Washing  out  the  stomadi 
is  of  course  advisable.  Nitre  pE^r,  made  with 
potassium  nitrate,  is  bunted  by  asthmatic 
patients,  that  they  may  inhale  the  fumes  and 
relieve  the  paroxysms.  Acetate  and  citrate  of 
potassium  are  sometimes  employed  to  increase 
the  flow  of  urine.  Potassttmi  salts  will  neutral- 
ize the  gastric  acid,  and  small  doses  may  thus 
relieve  an  add  condition  of  the  digestive  tract, 
but  the  tendency  to  induce  inflammation  and 
gastritis  i^onld  not  he  overlooked. 

Consult  Bulletins  of  the  United  States  Geo> 
logical  Survey;  also  Bulletins,  United  Statea 
DcparUnent  of  Agriculture,  and  Cushman  and 
Coggeshall  (in  'EiKfath  Inter-ConKress  of  Ap- 
plied Chemistry,'  Vol.  V,  1912). 

POTASSIUM  PBRCHLORATB.  See 
PsacBunc  Aos. 

POTATO,  a  perennial  herb  iSolatutn  tu~ 
bfromm)  of  die  family  Solanacea.  It  is  a  na- 
tive of  the  Chilean  and  Peruvian  Andes.  Its 
tttierous  roots  send  Up  weak  stems  which  bear 
(Hnnate  leaves  and  white  or  lilac  flowers  which 
in  cultivation  are  rarely  followed  by  fruits. 
When  fruits  are  produced  thej  are  globular, 
veilow  orjnirple,  and  about  the  size  of  a  goose- 
Derry.  Tne  plant  is  extensively  cultivated  in 
temperate  climates  for  its  tuSers,  which  are 
nsed  as  a  staple  food  for  man.  and  to  a  less 
extent  for  animals.  It  was  in  cultivation  before 
the  discovery  of  America,  and  was  taken  to 
Europe  (probably  to  Spain  from  Peru)  in  the 
early  part  of  the  16th  centniy.  It  seems  that 
Sir  Fninds  Drake  introducea  tt  into  England 
'n  1586,  though  Sir  Walter  Raletpih  is  said  to 


the  name  Batatas  VirginKtna,  but  it  seems  to 
have  been  regarded  somewhat  as  a  curioshy 
until  the  latter  part  of  the  18th  century,  although 
the  Royal  Society  of  London  had  recommended 
it  in  1663  as  a  possible  safeguard  against  famine 
among  the  Iri^  peasantry.  Owing  to  the  failure 
of  grain  crops  in  17?2  the  potato  soon  com- 


menced to  grow  in  popularity  as  a  food-plant, 
but  even  as  late  as  1771  only  two  varieties,  one 
white  and  one  red,  were  listed.  In  1900  it  was 
DO  uncommon  thing  for  agricultural  experiment 
stations  in  the  United  States  and  Europe  to  test 
more  than  150  varieties  at  one  time.  Ilie 
crop  is  one  of  the  most  important  in  Germany, 
France,  Ireland  and  the  United  States.  In  the 
last-named  country  the  yield  per  acre  averages 
less  than  100  bushels  (1917),  but  with  proper 
attention  to  cultivation,  etc.,  jdelds  of  200  to  400 
bushels  are  not  unusual,  and  even  1,000  bushels 
have  been  ot)tained  under  the  best  conditions. 
By  artificial  methods  2,558  pounds  of  tubers  have 
been  grown  from  one  pound  of  seed  in  one 
season;  but  this  was  in  a  competition  for  prizes. 
The  crop  in  the  United  States  for  1917  was 
442,536,000  bushels.  Besides  bdng  an  important 
article  of  food  the  potato  is  largely  used  in  the 
manufacture  of  starch,  and  in  some  countries 
for  makinp'  alcohol,  etc  For  snch  purposes 
spedal  varieties  are  generally  grown;  diese  are 
usually  coarse  and  are  little  used  for  human 
food. 

The  culinaij'  varieties  have  been  found  to 
contain  about  78  per  cent  water,  18  per  cent 
starch,  2.2  per  cent  protdn,  1  per  cent  ash  and 
0.1  per  cent  fat.  During  storage  these  propor- 
tions change,  since  the  tubers  shrink  nearly  two 
per  cent  a  month  as  an  average  for  seven  months. 
Since  the  potato  is  rich  in  starch  and  poor  in 

frotein  it  is  valued  chiefly  as  a  carbohydrate 
ood,  the  defidency  of  protein  bdne  made  up 
by  eggs,  meat,  fish,  beans,  peas,  etc,  and  that 
of  fat  being  supplied  by  butter,  fat,  oat-meal,  etc 
During  die  process  of  cooldng  the  cells  are 
ruptured,  the  starch  expanded  and  made  "racaly,* 
and  great  dianges  in  flavor  and  palatability  are 
produced,  either  iby  the  dissif^tion  of  raw 
flavors,  the  development  of  new  ones,  or  both. 
In  the  cooked  state  more  than  90  per  cent  of 
the  nutritive  substances  arc  considered  assim- 
ilable.  Large  quantities  of  potatoes  are  annually 


cWps^  are  thin  slices  of  potato  which  have  been 
fried  in  fats  or  oils  and  sprinkled  with  salt 
The  potato  Is  cooked  .in  perhaps  a  greater 
variety  of  ways  than  any  other  vegetable,  but 
fundamentally  the  various  processes  are  baking, 
boiling  and   ffying,   the   first  bdng  the  most 


propagated  almost  wholly  by  n 
which  are  cut  in  many  way^  inLcnucu  iu  in- 
crease the  amotmt  of  'seed.*  Some  growers 
I^ant  the  whole  tuber,  others  half-tubers,  and 
others  *single-eye  pieces.'  Fmbably  there  is 
no  one  metnod  which  is  best  under  all  condi- 
tions of  soil,  cultivation,  etc.,  but  it  seems  as  if 
die  half-tuber  of  mediinn-sized,  well-formed 
spedmens  is  in  most  general  favor.  Extra  large 
and  little  potatoes  are  not  favored.  In  me 
propagation  of  new  varieties  seed^atls  art  used, 
and  alter  the  variety  is  proved  to  be  worthy  it 
may  be  increased  rapidly  by  means  of  cuttings 
made  from  the  sprouts.  These  are  rooted  under 
glass  in  the  same  way  as  geranium  cuttii^cs, 
etc,  and  the  rooted  plants  set  in  good  soil  when 
the  weather  has  become  settled.  Some  growers 
expose  thdr  'seed  potatoes"  to  the  sun  for 
about  10  days  before  planting  in  order  to 
hasten  the  growth.    Dunng  this  period  of  e^ 
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puuTc  small  rosettes  of  sprouts  iiwear  at  the 
eyes,  and  it  is  claimed  that  some  of  the  stardi 
is  converted  into  su((ar,  with  the  result  that 
when  the  tubers  are  planted  they  make  a  more 
rapid  growth  than  under  ordinary  conditions. 
With  certain  varieties  and  upon  certain  soils 
the  period  of  growth  may  be  shortened  to 
^^1  weeks  or  even  less. 

The  plants  will  thrive  in  the  cooler  tropics 
and  even  in  the  colder  temperate  regions;  in 
moist  and  dry  climates;  and  on  many  Idnds  of 
soil  But  the  mild'temperate  regions,  fairly  di^ 
climates  and  li^t  loamv  soils  Kcnerally  suit 
them  best.  Such  produce  earlier,  mealier, 
more  hi^ly  flavored  potatoes  than  the  other 
conditions.  While  AniericaRS  demand  potatoes 
of  this  order,  Europeans  seem  xenerally  to  pre- 
fer the  harder,  less  mealy  tubers,  produced  in 
cloudy  climates  and  upon  rather  rich,  moist 
loamy  soils.  The  soil  should  be  welt  suppUed 
with  organic  matter,  but  this  should  not  be 
added  fresh  in  the  form  of  stable  manure.  Such 
applications  should  be  made  to  a  nrevious  crop, 
lOch  as  com,  since  practice  has  shown  that  the 
quali^  of  the  crop  is  thus  improved.  Generous 
^plications  of  commercial  fertilizers  should  be 
given.  Dried  blood,  sulphate  of  potash,  super- 
phosphate, ammonium  sulphate  and  wood  ashes 
are  favorite  fertiliiers  for  this  cron,  The 
amounts  to  apply  will  depend  larg^  upon  the 
character  and  quaUty  of  the  soil  The  plowing 
should  be  as  deep  as  the  surface  soil  will  permit, 
six  inches  or  more.  It  should  be  done  as  soon 
as  the  weather  becomes  settled.  The  "seed' 
is  dropped  at  intervals  of  12  to  18  inches  in 
rows  about  30  inches  apart  Generally  this  is 
done  by  hand  in  a  furrow  about  four  inches 
deep,  ^t  upon  a  large  scale  potato  plantinfc 
machines  are  used.  These  machines  make  their 
own  furrows,  sow  the  fertilizer,  drop  the  "seed* 
at  regular  intervals,  cover  the  row  and  mark 
die  position  of  the  next  row. 

Before  the  young  plants  appear  a  weeder  is 
nm  over  the  field  once  or  perhaps  twice  to  keep 
the  surface  loose  aitd  to  destroy  spouting  weeds; 
after  the  plants  are  up  die  cultivator  is  used 
between  the  rows  until  Ae  vines  cover  and  shade 
the  ground.  Flat  cultivation  is  in  general  vogue, 
but  ridging  or  hilling  has  its  advocates,  who 
claim  that  the  practice  dries  and  warms  the  soil, 
flms  hastening  tnaturity,  and  that  the  young 
potatoes  are  less  likely  to  be  exposed  to  the  sun 
and  thus  become  green.  When  the  tops  be^n 
to  turn  yellow  the  tubers  may  be  dug;  but  late 
kinds,  which  are  generally  planted  three  or  four 
weeks  later  than  the  earliest  crops  and  about 
two  inches  deeper,  are  allowed  to  remain  in  the 
ground  until  the  vines  have  died  or  until  the 
weather  becomes  cold  in  the  autiunn.  The  num- 
ber of  cultivations  varies  from  a  minimum  of 
three  for  the  earliest  crops,  to  a  maximum  of 
ei^t  or  sometimes  more  for  the  late.  Hand 
digging  is  usually  practised  upon  small  farms; 
a  specially  made  plow  is  also  often  employed ; 
but  upon  large  plantations  machines  which  sift 
die  t^rs  from  the  soil  and  leave  them  at  the 
surface  are  in  common  use.  In  the  South  a 
second  crop  of  potaK)es  often  follows  the  first 
in  die  same  season ;  in  the  North  the  land  occu- 
pied by  early  potatoes  is  often  planted  to  winter 
iriieat;  that  occupied  by  a  late  crop  is  left  bare 
imdl  spring  when  cereals  freauently  ate  sown. 
Potatoes  ar«  favorite  crops  for  preparing  the 


land  for  such  crops  as  strawberries,  raspberries 
and  other  small  fruits,  truck  crops,  etc 

Insects. —  Among  the  insects  which  feed 
upon  the  potato  are  tortoise  blister  and 
flea  beetles.  The  three-hned  poUto  beetle 
(Lemo  trilineala)  and  the  tomato  worm  (Sfkiiut 
qniugue-macitlala)  are  also  frequendy  seriously 
iroublesooie.  The  most  widely  destructive 
enemy,  however,  is  probably  the  potato-bug  or 
pTopcrly  the  Colorado  potato  beetle  {Doryphora 
decemlmeata).  Unlike  most  insect  pests  this 
beetle  became  troublesome  first  in  the  West  and 
migrated  eastward.  When  the  potato  was  first 
cultivated  in  the  West  this  insect  left  its  original 
food  plant  the  sand-bur  {Soianmn  rostralum), 
and  traveled  from  field  to  field,  living  upon 
potato  vines.  In  I860  it  had  become  troublesome 
ui  Nebraska ;  in  1870  it  was  busy  in  Ohio  and 
Ontario;  and  in  1875  it  was  well  known  in  the 
Atlaudc  States  as  far  south  as  Virginia.  Its 
spread  in  the  South  has  been  less  rapid  probably 
because  the  potato  is  there  less  extensively 
grown  than  in  the  North.  The  hibernating 
adults  appear  in  the  spring  and  lay  yellow  eggs 
in  clusters  upon  the  fohage,  sometimes  even 
before  it  appears  above  the  surface.  In  about 
a  week  the  red  larvK  appear,  eat  ravenously  for 
about  three  weeks,  pupate  for  about  10  days 
and  emerge  for  feeding  and  egg-laying.  From 
two  to  five  broods  appear  in  a  season.  This 
insect  has  a  number  of  enemies,  but  farmers 
prefer  to  depend  upon  Paris  green  or  other 
arsenites  which  are  sometimes  applied  as  a  dust 
while  the  dew  is  on  the  plants,  but  usually  as  a 
spray.  This  is  also  more  or  less  effective  for 
the  other  species  mentioned  above. 

Two  stalk-borers  are  often  troublesome; 
One,  the  larva  of  an  owlet  moth  (Goriyita 
niUla) ,  the  other  of  a  beetle  (J'richobaris 
IriMolatus).  Wilting  of  the  vines  is  generally 
the  first  indication  of  their  presence  and  the 
only  remedy  recommended  is  the  burning  of 
the  vines  as  soon  as  observed  to  be  wilting. 

Two  so-called  plant  diseases  are  reported 
troublesome  in  the  North:  early  blight  (Alter- 
naria  solani)  and  late  blight  or  rot  iPhy- 
lophtkora  infeslans) .  In  the  South  BocUIhs  sol- 
anacearuvt  is  believed  to  be  the  cause  of  the 
brown  rot.  These  three  maladies  are  character- 
ized by  the  destruction  of  the  plants  and  are 
thought  to  be  spread  by  insects  which  feed  upon 
th"?  foliage.  Hence  the  remedies  most  in  vogue  • 
are  the  control  of  the  insects  and  the  use  of 
Bordeaux  mixture,  Paris  green,  and  Pyrox. 
Care  in  selecting  "seed"  potatoes  from  non- 
infected  districts  and  rotation  of  crops,  the 
potatoes  being  moved  to  fresh  soil  eadi  year, 
are  also  recommended.  The  scabbiness  of 
tubers  is  thought  to  be  prevented  by  soaking  the 
'seed'  in  a  solution  of  formalin  or  of  corrosive 
sublimate,  and  by  rotation  of  crops. 

Consult  Gilbert,  A,  W,,  'The  Potato'  (New 
York  191S)  ;  Grubb,  E,  H,,  and  Guilford,  W,  S., 


tomolosy'  (Philadelphia  1896) ;  also  bulletins 
of  the  United  States  Department  of  Agriculture 
and  of  the  State  Agricultural  Colleges, 
POTAWATAMI.  See  PoTTAWAnoML 
POTEMKIN,  p6-tem'kin  (Russ.  pot-y6m'- 
kin),  Gregory  Alexandrovich,  prince  of  Tau- 
.rida,  Russian  field-marshal:  b.  Smolensk,  Rus- 
sia, 1739;  d.  Bessarabia,  Russia,  16  Oct  1791. 
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He  came  of  a  noble  PoUih  family,  entered  the 
Russian  army,  was  distinguished  for  braveiy  in 
the  war  against  the  Turks  in  1771-72  and  was 
promoted  lieulenant~general.  He  soon  sup' 
planted  the  brothers  Orioff  in  the  favor  of  toe 
empress  Catharine  and  for  years  was  her  ac- 
knowledged lover.  When  she  found  another 
more  to  her  taste,  choosing  Zavadovsky  as 
prime  favorite,  Potempldn  was  clever  enoi^fa 
*0  retain  his  political  supremacy  with  her,  and 


e  Russian  army,  built  a  fleet  on  the  Baltic  Sea, 
annexed  the  Crimea,  founded  the  cities  Kherson, 
Kertch,  Nikolaiev,  Sebastopol,  etc.,  was  hon- 
ored  by  Frederick  the  Great,  Maria  Theresa, 
Joseph  n  and  other  monarchs,  and  became 
recognized  as  an  important  factor  in  the  poll- 
ticE  of  Europe.  He  was  waging  a  successful 
war  against  Turkey  at  the  time  of  his  death. 
Iii  his  private  life  he  was  mean  and  avaricious, 
though  loaded  with  wealth  by  the  empress,  and 
his  public  life,  though  eminently  successful, 
^Dws  little  indication  of  high  ability  as  a  states- 
man. Consult  Cirenvilte,  'Vie  de  Prince 
Potemldn*   (1807). 

POTENTIAL.  In  the  third  volume  of  the 
<M£canique  Celeste,>  Laplace,  in  1784,  deter- 
mined the  attraction  exerted  by  a  spheroid  on  a 
particle  outside  the  mass,  in  the  course  of  which 
nc  discovered  the  so-called  potential  function  as 
the  limit  of  the  sum  obtained  by  dividing  every 
element  of  the  mass  of  the  attracting  bot^  by  its 
distance  from  the  point  upon  whic^  the  force  is 
exerted.  That  is,  in  the  case  of  gravitation,  if 
Am  denotes  the  element  of  mass,  r  the  distance 
from  the  particle  at  P  and  V  the  potential  func- 
tion, then 


(1)    V  = 


-  iffi 


Am>=0 


wftere  the  numeration  includes  all  the  elements 
that  compose  the  mass  M.  Laplace  then  pro- 
ceeded to  show  that  if  the  potential  function  of 
3  mass  was  Imown  at  any  external  point,  the 
attraction  exerted  in  any  direction  by  the  mass 
upon  that  point  could  be  found  at  once  b^  per- 
forming a  differentiation  of  the  function  in  the 
required  direction  and,  finallv,  that  such  a  poten- 
tial function  would  always  Se  a  solution  of  the 
differential  equation 

(2) 


md  every  n 


In  1827,  George  Green,  a  self-educated  madie- 
matidan,  before  he  took  his  degree  at  Cam- 
tyridge  in  1837,  noted  the  peculiar  propertj;  of 
V;  namely,  that  it  is  a  function  of  the  initial 
and  the  final  position  only,  thereby  recognizing 
its  universal  application  in  dynamics  in  the 
treatment  of  a  conservative  system  of  forces, 
that  is,  a  system  that  is  independent  of  all  inter- 
mediate conditions.  For  example,  the  work  done 
in  moving  a  mass  against  the  force  of  gravity 
from  P  to  Q  is  the  same  whether  it  i»  lifted 
directly  op  from  P  to  Q  or  moved  along  aiur 
other  path,  as  an  inclined  plane,  provided  af- 
wavs  uiere  is  no  frictioa  That  is  the  earth, 
;  connected  therewith  constitutes 
system  with  respect  to  graviljr. 
The  work  done  is  independent  of  the  patk 
But  if,  as  in  practice,  friction  is  involved,  some 
energy  is  dissipated  in  overcoming  this  force 
and  the  system  is  no  longer  conservative.  Green 
recognized,  therefore,  mat,  so  far  as  natural 
phenomena  are  concerned,  forces  that  are  func- 
tions of  distances  only  constitute  a  conserva- 
tive system  to  which  the  theory  of  the  potential 
is  applicable  and,  in  particular,  that  in  addition 
to  gravitation,  forces  exerted  by  electrified  and 
magnetized  bodies  unon  each  other  are  of  this 
nature.  Green  was  me  first  to  call  V  the  poten- 
tial function.  Its  peculiar  property  may  be 
said  to  be  this:  that  it  measures  the  work  done 
in  moving  a  unit  of  mass,  electricity  or  magnet- 
ism from  one  position  to  another  by  virtue  of 
the  fortes  in  action. 

Attraction. —  Newton's  law  states  that  every 
particle  of  a  body  attracts  every  particle  of  an- 
other body  with  a  force  that  vanes  directly  as 
the  product  of  the  masses  of  the  attracting: 
particles  and  inversely  as  the  square  of  the  dis- 
tance between  them.  Let  P  be  any  particle,  or 
point,  M  any  mass, />the  average  density  of  an 
element  of  mass.  At>,  Q  a  point  of  the  element 
whose  co-ordinates  are  y,  /,  /  and  take  x,  y,  s 
as  the  coordinates  of  P.    By  definition  the  at- 


traction at  P  in  Uie  direction  PQ  will  b«  - 

and  its  components  in  the  directio 

become  ^  oos  a,  ^  cos  ft  6™ our.  where 


n  of  the  axes 


1,  /3,  y  are  the  direction  cosines  of  PQ. 
Qpi  =  ,•  =  («'  —  *)•  4-(/  — y)»-|-  (/- 


p^,  ooB /*  =  2__— ?",  cog  }^ 


T^7i:+ 


a^i+^  +  G* 

This  is  called  Laplace's  equation  and  V  is  a 
potential  function. 

PcHSSon  <1813),  a  smdent  of  Laplace,  gave 
the  form  of  the  equation  which  V  must  satisfy 
for  all  points,  situated  either  within  or  mthout 
the  attractii^  mass,  as 

This  equation  must  be  satisfied  by  the  potential 
function  for  every  conceivable  distribution  of 
attracting  matter  at  any  point  P,  where  pis  the 
density  of  the  attracting  matter  at  P.  Since 
p^'O  for  points  outside,  Poisson's  equation 
reduces  to  that  of  Laplace  in  such  a  case. 


whence  Co 

—  —:      Denotii^  the  components  of  the  total 

attraction  hy  X,  Y,  Z,  ne  have,  by  Newton's 
law: 

rp(^— it).fa'dy'iit' 


Xi'  — «)J*'rfy'«i«' 


when  the  integration  is  taken  over  tiie  mass  U. 
It  follows  tliat  the  resultant  attraction  at  P  due 
to  M  will  be  R  =VX'  -(-  Y>  +  Z».  But  by 
definiticMi,  the  potential  function  of  P  due 
to    U,    assumiiv   as    tbe    element    of   mass 
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-pdx'dyiW  win  be 
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■=/(«,  y,«),  and  ^  = 


Iff 
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difFerentiatioQ  uader  the  sign  of  integration 
being  possible  when  F  is  outside  the  mass  M, 
since  r,  the  radical  in  the  denonuna.tor,  can  in 
that  case  never  become  infinite.  By  comparison 
observe  that  the  last  expression  is  the  attraction ' 
X.    Thaf 


dv 


bZ;  whence 


..Vx-=Tv=T^V(S)'+(S)'+(9' 

That  b,  to  find  the  coniftonent  of  the  attraction 
in  any  direction  for  a  fioint  P,  find  the  potential 
function  at  P  and  differentiate  this  function 
partially  in  the  required  direction. 

PAtential  Function  as  Measnre  of  Work — 
By  definition,  the  work  done  in  movuig  a  unit 
of  mass  akme  a  path  S  against  a  force  P  is 
equal  to  (he  product  F  X  S.  Let  the  attraction 
at  any  point  of  the  path  and  opposing  the  force 

ilv 
P  be — T  ,  n^ative  unce  in  the  opposite  direc- 
tion from  the  motion,  and  let  Af  be  an  element 
of  the  path.    Then,  if  the  unit  mass  moves  from 
Pi  to  Pi,  the  work  done  is  given  by 

limit  ^Vfi.=  -  fP-?-  d.  =  Vi-V^ 

when  Vi  and  Vi  are  the  values  of  the  potential 
function  of  Pi  and  Pi  icspectivety.  That  is,  the 
difference  or  loss  in  potential  measures  ihe  work 

Since  the  difference  of  potential  is  the  meas- 
ure, we  observe  that  the  farther  Pi  is  from  the 
attracting  tnass  the  less  Vt  becomes.    For,  in 

limit    V  Am 


V=. 


&m= 


ra' 


V<  —  X4f(i,orV< 


M 


'.and  the 


That  is,  when  P  is  at  infinity  : 
potential  is  lero. 

It  follows  that  whtn  Pi  is  at  infinity, 
W=-V,  — V,«V.. 
That  is,  the  potential  function  or  the  potential 
at  any  point  P,  due  to  an  attracting  system,  is 
equai  to  the  work  done  in  moving  a  unit  mass 
considered  as  concentrated  at  P,  from  P  to 
iniinity  along  any  path.  In  most  modern  works 
on  mathematical  physics  the  word  "potential' 
does  not  denote  the  value  of  the  potential  func- 
tion at  a  point  but  measures  the  work  done  in 
moving  a  mass  from  a  given  position  to  infinity 
in  the  presence  of  the  system  considered  W  is 
used  fr  some  authors  as  'the  potential  of  the 
mass  M'  with  reference  to  the  mass  U.>  Others 
ose  the  negative  of  W  as  the  equivalent  of  "(he 
mutual  potential  energy  of  M  and  M'.» 


Laplace's  Bqnatioii.— It  is  not  difficult  to 

show  tikat  -r,  -T^,  J--    are    evorywhere     nmte 

and  that,  as  a  consequence,  the  potential  func- 
tion is  alwaj^  finite  and  continuous.  More- 
over, when  P  is  outside    ^   the  masses,  the 

expression  under  the  radical  in  j-  is  every- 
where finite  within  die  limits  of  integration  and 
it  becomes  possible  to  differentiate  under  the 
signs  of  integration.    That  is. 


%-SJr 


•3(s'-t)<- 


-dx'dy'di'. 


whence  we  derive  b_y  addition  Laplace's  equa- 
tion as  one  to  be  satisfied  by  the  potential  func- 
tion at  all  points  outside  the  attracting  mass 
d'V     <PV     i'V 

The  generalized  form  due  to  Poisson  re- 
quires an  application  of  a  form  of  Green's  the- 
orem due  to  Gauss  and  is  applicable  to  all 
points.  As  stated,  Poisson's  equation  is  v'V  ^ 
—  4irp. 

For  a  clear  treatment  of  the  elements  of  the 
theory  of  the  potential  function,  consult  'New- 
Ionian  Potential  Function,'  B.  O.  Peirce,  1886, 
from  which  the  present  article  is  in  the  maia 
deijived.  Consult  also  the  mathematical  papers 
of  George  Green,  reprinted  by  Ferrers ;  "rhom- 
son  and  Tait,  'A  Treatise  on  Natural  Philos- 
ophy' :  Maxwdl,  'An  Elementary  Treatise  on 
Electncity';  Watson  and  Burbury.'The  Math- 
ematical Theory  of  Electricity  and  Magnetism' ; 
Clausius,  'Die  Potential funktion  und  das  Poten- 
tial.' J.  Brace  Chittekdkn,  Pb.D 

POTENTILLA,  CINQtJEFOIL,  or 
FIVE-FINGER,  a  genus  of  herbs  and  shrubs 
of  the  order  Rosacea,  The  numerous  species 
are  mostly  perennials  and  widely  distributed  in 
the  north  temperate  and  Arctic  zones.  They 
have  compound  leaves  and  variously  colored 
flowers  like  the  strawberiy.  from  which  the 
species  are  readily  distinguiMied  by  the  dry  re- 
ceptacle: thaf  of  the  strawberry  is  juicy.  They 
blossom  throughout  the  whole  season  with  a 
climax  in  midsummer.  They  may  be  readily 
propagated  by  division  and  1^  seed,  and  thrive 
well  upon  heavy  soil.  However,  they  may  be- 
come persistent  weeds  in  favorable  situations. 
P.  frulicosa  is  especially  troublesome  upon 
moist  soils  when  it  has  once  become  established. 
P.  tridenlala  is  an  evergreen  species  which 
forms  a  dense  carpet  of  verdure. 

POTENZA,  p6-t6n'za,  Italy,  a  river,  ;>rov- 
ince  and  city,  (l)  The  Potenza  River  lies  in 
northern  Italy  in  the  province  of  Macerata, 
rising  in  Monte  Pennino,  about  4,800  feet  above 
sea-level,  crosses  the  province  in  a  northeasterly 
direction,  and  empties  into  the  Adriatic  at 
Porto  Recanati,  near  Potenia  Picena,  the  an- 
cient Roman  colony  oi  Potentia,  founded  184 
B.C.,  the  site  of  the  abbey  of  Santa  Maria.  (2) 
The  province  lies  200  miles  south  of  the  river, 
and  was  formerly  called  Basilicata,  bong  de- 
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scribed  under  that  name;  it  has  about  500,000 
inhabitants.  (3)  The  city,  capital  of  the  prov- 
ince, lies  on  ue  left  bank  of  the  Basenio  and 
on  the  railroad  between  Naples  and  Metaponto, 
is  the  seat  of  a  bishop  ancf  of  several  import- 
ant courts,  has  a  cathedral  church,  a  11  ceo, 
a  technical  school  and  a  great  prison  It  is 
near  an  older  city  of  the  same  name,  the  old 
Roman  colony  of  Potentia  in  Lucania,  which 
was  captured  by  the  Emperor  Frederick  11. 
and  by  Charles  of  Anjou.  An  earthquake  16 
Dec.  1857  nearly  destroyed  the  modem  city. 
Pop.  about  17,938. 

POTIDfA,  pot-I-de'a.  in  ancient  history,  a 
dty  of  the  peninsula  of  Fallene  in  Chalcidice, 
founded  as  a  Corinthian  colony  in  the  beginning 
of  the  16th  centuiy  B.C.  It  was  successfully  de- 
fended against  the  Persians  under  Artabazus  in 
479;  in  432  revolted  from  the  Athcoiao  League, 
thus  precipitating  the  Peloponnesian  War,  in 
which  it  was  captured  hy  the  Athenians  in  429 
and  occupied  by  Athenian  colonists;  was  de- 
stroyed in  356  by  Philip  II  of  Macedon;  and 
was  replaced  in  316  by  Cassandreia,  which  pros- 
pered until  its  destruction  by  the  Huns. 

POTIPHAR  PAPERS,  The,  a  series  of 
sharply  satirical  papers  on  New  York  society 
by  George  William  Curtis,  first  published  in 
PulTiam's  Magatine  in  1853.  The  papers  are 
somewhat  in  the  manner  of  Addison's  satires  on 
the  pretensions  and  insincerities  of  society;  but 
at  times  the  bitterness  becomes  more  scathing, 
and  reminds  one  of  Thackeray  in  its  merciless 
analysis  of  folly  and  ignorance.  One  of  the 
enduring  characters  is  tne  Rev.  Cream  Cheese, 
who  sympathetically  advises  with  Mrs.  Potiphar 
as  to  the  color  of  the  cover  of  her  prayer-book. 

POTLATCH,  among  American  Indians  of 
the  Pacific  Coast,  a  feast  often  lasting  several 
days,  given  to  a  tribe  by  one  of  its  members 
who  aspires  to  the  position  of  chief.  The  word 
is  from  the  Nootka,  meaning  a  gift,  and  at  the 
potlatch  feast  numerous  and  valuable  gifts  are 
distributed  among  the  members  of  Uie  tribe. 
The  token  given  at  a  potlatch  is  a  piece  of  en- 
graved copper,  whose  value  is  usually  estimated 
m  blankets.  Al  these  feasts  the  guests  are 
expected  to  accept  whatever  is  oflerecf  bul  there 
is  a  'string'  tied  to  every  gift  in  that  it  must 
be  later  returned  with  excess.  The  wealthy 
chief  who  gives  a  cotlalch  will  sometimes  show 
his  distinguished  disregard  of  material  values 
by  burning  a  few  hundred  blankets,  also  a  few 
canoes  or  other  property  he  may  have;  the 
more  he  destroys  the  bigger  chief  he  is.  They 
have  even  been  known  to  break  up  and  give 
away  the  fragments  of  a  potlatch  copper  repre- 
sentmg  a  value  of  many  thousand  blankets. 
Consult  Barbcau^  C.  U..  <Du  Potlatch  en 
Colombie  Brilanmque*  (in  Bull.  Soc  de  Geo- 
graphic de  Quebec,  Quebec  1911-12). 

POTOCKI,  po^toislce,  Ifnanzjt,  Count, 
Polish  patriot,  cousin  of  S.  F.  Polocki  (q.v.)  : 
b.  about  1751 ;  d.  Vienna.  20  Aug.  1809.  He  was 
srand  marshal  of  Lithuania,  and  united  with 
Malachovski,  Kotontad;^  and  other  patriots  In 
support  of  the  constitution  of  3  May  1791.  He 
procured  the  declaration  of  the  king  in  its 
favor,  and  in  1792  went  to  Berlin  to  induce  the 
Prussian  court  to  protect  the  Poles  from  Russia. 
When  the  Russian  troops  took  posscssioii  of  the 


country  Potodd  fled  to  Dresden,  and  was  de- 
prived of  his  estates.  In  1794  he  returned  to 
Warsaw  to  engage  in  the  attempt  of  Kosciusko, 
and  was  appomted  general  and  member  of  the 
Supreme  National  Council.  After  the  capture 
of  Warsaw  he  remained  in  the  city,  but  was 
arrested  and  confined  as  a  state  prisoner  imlil 
1796.  In  18C6  he  again  engaged  in  pubUc 
affairs,  and  exerted  himself  to  effect  the  aboli- 
tion of  serfdom,  and  to  promote  the  progress 
of  education  among  the  people. 


.the  resolution  of  clearing  up  the  obscurity  that 
rested  on  Slavonic  history,  and  prepared  himself 
for  carrying  out  his  resolution  by  a  course  of 
linguistic  studies,  and  by  traveling  over  the  lands 
occupied  by  Slavonic  nations.  His  chief  works 
are  'Essai  sur  I'Histore  Universelle  et  Re- 
cherches  sur  la  Sarmatie>  (1788);  'Histoire 
Primitive  des  Peuples  de  la  Russie'  (1802); 
'Fragments  Histonques  et  Cjfographiques  sur 
la  Scythie,  la  Sarmatie,  et  les  Slaves'  (1794). 


adhered  pertinaciously  to  the  old  t 

of  Poland,  and  exerted  his  influence  against  the 
constitution  of  3  May  1791.  (See  Poland). 
Potodd  so  far  forgot  his  duty  to  his  country 
as  to  form  connections  with  Russia,  and  on  14 
May  1792  joined  with  Raeuski  and  Branidp  in 
the  declaration  at  Targovice  against  the  con- 
stitution. He  then  united  himself  with  the 
Russian  army,  and  was  one  of  the  leaders  of  the 
Diet  of  Grodno,  which  aboHdied  the  constitution, 
and  subscribed  the  act  for  the  partition  of  the 
country.  He  was  thought  to  aspire  to  the 
crown,  and  received  important  appointments 
from  Catharine  U. 

POTOCKI,  Stanialu  KoBtka,  Polish  pa- 
triot and  statesman,  brother  of  I.  Potodd 
(q.v.):  b.  1752;  d.  14  Sept.  1821.  He  disrin- 
guished  himself  greatly  by  his  eloquence  in  the 
various  diets  which  were  held  between  1788  and 
1792.  When  the  Idng  acceded  to  the  Confed- 
eration of  Targovice,  and  by  that  false  step 
consummated  the  ruin  of  Poland.  Potocki  re- 
tired to  Austria ;  but  was  arrested  there  and  im- 
prisoned in  a  fortress.  On  his  release  he  con- 
tinued to  live  in  retirement  till  the  creation 
of  the  grand  duchy^  of  Warsaw  in  1807,  when 
he  returned  to  his  native  country,  and  as 
President  of  the  Coundl  of  Education  applied 


leon  gave  out  that  he  meditated  the  restora- 
tion of  the  ancient  kingdom  of  Poland,  Potockt's 
talent  and  influence  were  called  into  action.  In 
1815  he  was  appointed  Minister  for  Ecclesiastical 
Affairs  and  Public  Instruction.  He  wrote  a  work 
on  eloquence  (1815)  and  an  uncompleted  Polish 
translation  (1815)  of  Winckelmann's  work  on 

POTOMAC,  p6-t6'raik,  a  river  in  the  east- 
em  part  of  the  United  States,  formed  by  the 
junction  of  two  rivers  on  the  boundary  beCTreen 
Maryland  and  West  Virginia.  The  river  called 
North  Branch  rises  in  the  western  Alle^anies 
and  the  South  Branch  in  the  central  Alleghanies, 
and  flowing  northeast  they  unite  about  15  miles 
southeast  of  Cumberland.    The  North  Biandl 
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flows  soutbeasi  from  Cumberland  for  over  100 
miles.  From  the  .junction  of  the  two  head- 
ttreams,  the  river  flows  generally  east-southeast, 
forming  the  irregular  boundary  between  Mary- 
land and  West  Virginia  and  between  Maryland 
and  Virginia,  and  after  a  course  of  over  400 
miles  enters  Chesapeake  B<^  about  73  miles 
from  the  Atlantic  Ocean.  The  chief  branches 
are  the  Shenandoah  from  Virginia,  and  the 
Monocacy  from  Maryland.  At  Harper's  Ferry 
the  river  breaks  through  the  Blue  Ridge,  form- 
ing a  picturesque  gorge.  There  are  a  number 
of  falls,  especially  in  that  part  of  the  course 
throu^  the  mountains.  About  15  miles  above 
Washington  begins  a  rapid  descent  which  in 
two  miles  is  80  feet  and  which  ends  with  the 
Great  Falls,  a  cataract  35  feet  high.  At  Wash- 
ington the  river  meets  the  tide,  125  miles  from 
its  mouth;  and  about  25  miles  below  it  becomes 
an  estuary  from  two  to  eight  miles  wide.  It 
is  navigable  for  large  vessels  to  Wa^ington. 
The  Chesapeake  and  Ohio  Canal  is  parallel  to 
and  near  the  river  the  whole  length  from 
Georgetown  to  Cimiberland.  The  Potomac  is 
Ae  most  important  river  in  this  section  of  the 
United  States.  It  was  the  route  whereby  ex- 
plorers journeyed  to  the  interior  in  the  earhr 
day^,  and  it  has  been  closely  associated  with 
many  of  the  important  events  in  the  histoiy 
of  the  country.  The  nation's  capitol  is  on  its 
bank,  the  home  of  the  first  President,  and  his 
grave,  is  a  few  miles  below,  and  Arlington 
?q.V.),  with  its  white  tombs,  may  be  seen  from 
me  Capitol.  The  drainage  area  is  about  15,000 
miles.  See  Boundaries  or  the  United  States. 
POTOMAC,  Army  of  the,  a  great  Federal 
anny  in  the  Civil  War,  which  operated  in  the 
East,  mainly  in  the  Virginias,  It  was  organized 
in  1861  by  Gen.  George  B.  McClellan.  Under 
him,  in  1862,  it  served  in  the  Peninsula  Cam- 
paign (g.v.)  and  later  in  that  of  Antietam. 
Under  Gen.  A.  E.  Bumside,  who  took  com- 
mand in  November  1862,  it  was  defeated  at 
Fredericksburg  in   the   following  month.     In 
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in  May,  it  met  another  defeat ;  but  in  July  of  the 
same  year,  under  Gen.  G.  G.  Meade,  it  won  the 
decisive  battle  of  Gettysburg.  General  Meade 
continued  in  command,  imder  Gen.  U,  S.  Grant, 
throughout    the    operations    of    the    latter    in 

POTOMAC,  Society  of  die  Army  of  the, 
a  military  organization  which  grew  out  of  the 
Civil  War.  It  was  founded  in  New  York  City 
5  July  1869,  since  when  it  has  held  annual 
reunions.  AH  officers  and  soldiers  who  served 
In  Ae  Army  of  the  Potomac  and  in  the  10th 
and_  18th  army  corps.  Army  of  the  James,  are 
eligible  to  membership. 

POTOMAC  COMPANY,  The,  in  Amci^ 
jean  colonial  history,  a  land  company  chartered 
in  1784,  with  General  Washington  as  president 
It  was  organized  for  die  purpose  of  connecting 
the  Potomac  Valley  with  the  West  by  means 
of  a  canal,  and  for  genera]  land  improvement. 
The  Chesapeake  and  Ohio  Canal  Company  suc- 
ceeded it  in  1828. 

POTOMAC    FORMATION,    the    lowest 

deposits  of  the  Cretaceous  period  in  America, 

so-called  from  the  location  of  some  of  its  tyjri- 

cal  beds.     It  is  represented  by  a  narrow  belt  in 
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Maryland,  running  southward,  east  of  Wash- 
ington to  North  CaroUna,  by  strips  in  New 
Jersey  and  in  Alabama,  Arkansas  and  Texas. 
The  series  has  been  found  to  be  from  5  to  500 
feet  thick.  It  is  made  up  of  various  sandstones, 
gravel,  sand  and  clays.  Portions  of  the  forma- 
tion have  supplied  glass  sand,  clay  (at  Amboy, 
N.  J.)  and  iron  ore  for  manuCacturing  pur- 
poses. Consult  United  States  Geological  Sur- 
vey Bulletins. 

POTOSI.  pA-t&-se',  Bolivia,  <1)  dty,  cap- 
ital of  the  aepartment  of  Potosi,  on  the  side 
of  the  Certo  tio  Potosi,  at  an  elevation  of  over 
13,000  feet ;  about  80  miles  southwest  of  Sucn, 
and  300  miles  from  the  Pacific.  It  is  one  of 
the  highest  inhabited  places  in  the  world.  The 
city  owes  its  origin  to  the  silver  discovered  in 
the  mountains  and  at  the  site  of  the  present 
city  about  1540.  The  first  mine  was  opened  in 
1545;  the  city  was  founded  in  1547;  a  royal 
mint  was  established  in  1562  at  a  cost  of  over 
$1,000,000.  From  the  time  of  the  first  discovery 
to  1864  these  mines  suppUed  stiver  to  the  value 
of  often  over  $5,000,000  a  year;  nearly  2.000 
shafts  were  sunk.  If  the  smuggled  silver  could 
have  been  taken  into  account  no  doubt  the 
amount  would  be  much  greater.  The  number 
of  mines  worked  was  formerly  300.  They  are 
now  exhausted.  The  cit^  is  still  one  of  Ae 
most  important  in  Bolivia.  It  has  a  mint,  a 
cathedral,  numerous  churches,  convents  and 
various  public  buildings,  but  the  general  appear- 
ance is  dilapidated  and  tmattractive.  In  the 
17th  and  18th  centuries  the  population  was  over 
160,000.  There  are  two  banks  besides  the 
National  Bank  of  Bolivia.  Pop.  about  24,795. 
(2)  A  department  of  Bolivia,  in  tiie  south- 
west, bordering  on  Chile  and  Argentina. 
Area,  45,031  square  miles.  It  is  crossed  by  long 
mountain  ranges;  but  in  the  northwest  is  a 
low,  saline  mar^,  called  'Grandes  Salinas.' 
Many  of  the  inhabitants  are  Indians.  Since  the 
silver  mines  ran  out,  there  is  little  industry. 
Pop.  S30,74a 

POTOTAN,  p6-t6'tan,  Philippines,  pueblo, 
province  of  Iloilo,  island  of  Panay,  on  the 
Jalaur  River,  17  miles  north  of  Iloilo.  It  is 
well  built  and  contains  a  large  churdi  and  a 
convent    Pop.  14.500. 

POTPOURRI,  p6t-poo-r^',  (1)  Foods  of 
various  kinds,  of  meat  and  vegetables,  cooked 
together.  (2)  A  mixture  of  rose  leaves  and 
various  spices,  kept  in  jars  or  other  vessels  as 
a  scent  <3)  A  vase  or  bouquet  of  flowers 
used  to  perfume  a  room.  (4)  In  music,  a  med- 
ley; a  collection  of  various  tunes  linked  to- 
gether ;  a  capriccio  or  fantasia  on  popular  melo- 
dies. (5)  A  literary  composition  made  up  of 
several  parts  put  together  without  any  uni^  of 
plot  or  plan. 

POTSDAM,  pfits'dam.  Germany,  a  district 
and  a_  city  of  the  province  of  Brandenburg  v 


district    of 


'(1)    The    admi    

Potsdam  lies  between  Mecklenbcrg-Sch'.. .  ._ 
^nd  Anhalt  in  the  western  part  of  the  province 
of  Brandenburg,  and  is  well  watered  by  lakes, 
and  the  rivers  Oder^  Havel,  Spree  and  Ucker 
with  several  connecting  canals,  and  is  marked 
by  fine  strips  of  forest  and  stretches  of  moor- 
land, and  nas  a  flourishing  commerce,  good 
fisheries,  agriculture  and  gradng.  There  are 
18  administrative  divisions  in  the  district  and 
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10  electoral  districts  for  the  choice  of  deputies 
to  the  Reicfastas.  Area,  about  8,100  square 
miles;  pop.  about  2,000,000,  of  whom  1,800,- 
000  are  Evangelical  Protestants,  114,000  Ro- 
man Catholics,  9,250  members  of  other  Chris- 
tian bodies  and  20,780  Jews.  (2)  The  capital 
city  of  the  province  is  situated  in  its  most 
pleasant  and  beantiful  part,  on  an  island  where 
the  Nathe  and  several  canals  and  lakes  join 
the  Havel,  17  miles  southwest  of  Berlin.  Most 
of  the  city  is  well  built,  with  broad  straight 
streets,  fine  houses,  and  trees  planted  in  the 
squares  and  streets;  and  the  five  difierent  pacts, 
the  old  city  or  Potsdam  proper,  and  the  Berlin, 
Nauen,  Brandenburg  and  Teltow  quarters  are 
connected  by  bridges,  steamers  and  tramways. 
Among  the  city's  beautiful  squares  are  the  Wil- 
belmsplati,  with  a  bronze  statue  of  Frederick 
William  III,  by  Kiss ;  the  Bassinplati  with 
Dutch  architectural  treatment;  the  Lustgarten 
with  its  parade-ground  and  park  and  a  bronze 
statue  of  Fredenck  William  1,  by  Hilgers,  busts 
of  the  heroes  of  the  War  of  Liberation  and 
statues  of  the  generals  of  the  armies  of  Bran- 
deufaurg  and  Prussia  and  cannons  captured  be- 
tween 1680  and  18S8:  the  Old  Market  with  a 
red  and  white  marble  obelisk  75  feet  hig^;  and 
in  the  narrowest  part  of  the  river  on  the  Freund- 
echaftsinsel  a  place  with  a  bronze  equestrian 
Statue  o£  the  Emperor  William  I,  by  Herter, 
erected  in  1900.  The  churches  of  the  city,  five 
Protestant  and  one  CathoUc,  include  the  Gar- 
rison Church  planned  by  Gerlach  in  1730  (and 
rebuilt  in  1698),  with  a  tower  295  feet  high  and 
the  graves  of  Frederick  William  i  and  Frederick 
II:  the  Nicholas  Church,  begun  in  1830  and 
fimshed  in  ISSO,  with  a  beautiful  dome  240  feet 
high  and  four  bell-towers;  the  French  church, 
after  the  Pantheon;  the  church  of  the  Holy 
Spirit,  with  a  steeple  as  tall  as  the  Garrison 
Cburdi:  and  the  fine  Friedenskirche.  Among 
the  profane  edifices  the  chief  are  the  Branden- 
burg Arch,  on  the  lines  of  the  Roman  triumphal 
arch,  built  in  1750,  and  leading  to  Frederick  the 
Great's  palace  and  French  gardens  of  Sans 
Souci;  the  palace  of  San  Souci  is  a  low  build- 
ing on  fine  terraces,  its  historical  associations 
quite  out  of  all  proportion  to  its  poor  appear- 
ance; the  New  Palace  built  at  the  close  of  the 
Seven  Years'  War;  the  Marble  Palace,  the 
former  residence  of  the  Kaiser,  ntualed  in  a 
northeastern  suburb;  northwest  of  this  palace 
the  PfingGtberg,  an  ornate  building  witn  two 
towers  and  a  fine  view.  In  the  extreme  north- 
eastern part  of  the  cit^  in  one  of  the  broadest 
expanses  of  the  river  lies  the  lai^^e  Pfaueiiinsel 
(or  Peacocks'  Island)  with  a  park  and  a 
bunting  lodge.  Woods,  hills  and  the  stretches 
of  water  everywhere  make  the  city  an  ideal 


branch  of  the  Prussian  governmental  railroad 
system,  and  has  other  rail  connections  with 
Berlin.     The  commerce  is  comparatively  tinim- 

Eortant;  there  are  sugar  factories,  several 
reweries,  etc.  It  is  an  important  garrison  post, 
and  amonf^  the  educational  institutions  of  the 
city  are  a  military  school,  a  war-school  for  the 
training  of  officers  and  a  military  orphanage, 
in  which  there  are  800  pupils.  There  are  also 
excellent  schools  for  girls,  a  normal  school  for 
women,  training  schools  for  gardeners,  etc 
Pop.  62,243,  of  whom  5,000  are  Catholics  and 
500  Jews. 


Potsdam  was  a  Wendish  fishing  village 
founded  about  1300,  and  attained  no  importance 
until  1660  when  it  was  selected  as  a  site  for  a 
palace  by  the  Great  Elector.  In  1685  (8  Novem- 
ber) by  the  terms  of  the  Edict  of  Potsdam  he 
opened  the  city  to  the  Frendi  refugees  and  made 
the  city  his  residence.  He  not  only  built  the 
palaces  mentioned  above  as  his,  but  erected 
many  private  houses  to  keep  up  die  tone  of 
architecture.  Frederick  Willtam  IV  did  hardly 
less  for  the  city's  scenic  features  with  the  help 
of  heiaxi  and  Meyer.    The  Peace  of  Potsdam 


igned  here  3  Nov.  1805,  ratifying  an  alli- 
ance   Betwee      "   --■       -- '     "  '  --- 


Russia    and    Prussia    against 


Consult  the  works  cited  imder  the  article 
Beblim  ;  also  'Geschichte  der  Koniglichen 
Residenzstadt  Potsdam'  (1883)  and  'Potsdam 
ein   deutscher   Fur5tensitz>    (illustrated,   1893). 

POTSDAM,  N.  Y.,  village  in  Saint  Law- 
rence County,  on  the  Raquette  River,  and  on 
the  New  York  Central  and  Hudson  River  Rail- 
road, about  20  miles  from  the  Saint  Lawrence 
River  and  30  miles  west  of  Malone.  la  1786 
the  State  of  New  York  created  a  land  com- 
mission to  further  the  settlement  of  the  unex- 
plored northern  part  of  the  State.  Ten  towns 
were  established,  one  of  which  was  Potsdam. 
Later  Garrett  Van  Horn  and  David  M.  Ciark- 
aon  purchased  the  town  of  Potsdam.  In  June 
1803  their  agent,  Benjamin  Raymond,  arrived 
at  die  place  to  sell  the  property.  A  number  of 
persons  from  Vermont  soon  purchased  land 
and  settled  here.  The  village  of  Potsdam  was 
incorporated  in  1831.  It  is  in  a  productive  agri- 
cultural region,  which  has  had  extensive  lum- 
bering interests  from  its  foimdation.  The  first 
industrial  establishment  btult  by  Benjamin  Ray- 
mond was  a  saw  mill,  and  saw  mills  have  been 
there  for  over  100  years.  In  a  recent  year,  one 
Potsdam  company  alone  had  1,000  men  cm- 
ployed  in  lumber  camps  in  the  Adirondacks,  and 
tn  spring  floated  down  the  Raquette  River,  to 
the  Potsdam  mills,  30,000,000  feet  of  log  stock. 
The  village  has  flour  and  lumber  mills,  paper 
mills,  creameries  and  machine  shops.  An  ex- 
tension of  the  water  power  is  being  developed 
in  the  vicinity.  It  has  an  extensive  trade  In 
lumber,  pa^r,  farm  and  daii^  products,  and 
men's  clothing.  The  celebrated  Potsdam  sand- 
stone (q.v.)  is  quarried  in  the  vicinity,  and  is 
used  in  nearly  all  the  large  buildings  of  the 
town.  It  bis  the  Potsdam  State  Normal  and 
Training  School,  which  has  a  library  of  8^000 
volumes,  the  Clarkson  School  of  Technol(^, 
founded  in  1895,  the  Crane  Institute  of  Music, 
a  hi^  school  and  public  elementary  schools. 
There  are  seven  churches.  The  two  banks  have 
a  combined  capital  of  $200/)00.  The  govern- 
ment is  administered  by  a  village  president  and 
a  board  of  five  trustees  electee  aimually.  Ilie 
village  owns  and  operates  the  waterworks.  Vop. 


village  o 

4,036 


POTSDAM  SANDSTONE,  an  American 
geological  formation  of  the  Cambrian  Period 
of  which  a  yellowish  brown  sandstone  found 
at  Potsdam,  N.  Y.,  is  typical  The  formation 
was  long  supposed  to  be  the  oldest  of  Paleo- 
zoic time  in  America,  but  is  now  placed  at  the 
top  of  (he  Cambrian  group.  It  is  found  to  the 
north  of  die  Adirondacks  in  New  York  and  in 
Canada,  and  in  Michigan,  Wisconnn  and  Vir- 
ginia. 
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'  POTT,  p6t  Annst  FlMlrioh,  Gernuo 
philologist :  b.  Netlelrode,  Hanover,  14  Nov. 
1802;  d.  Halle,  5  July  1S87.  He  nudied  at 
GotUngai,  became  a  lecturer  at  Berlin  in  1830 
and  in  1633  prof e&sor  of  Lbe  sdence  of  lan- 
gnage  at  Halle.  His  reputation  as  a  compara- 
tive pfailoloKian  was  established  W  his  'Etymol- 
ogisuie  Forschungen  auf  dem  Gebiet  der  In- 
dogermanischen  Sprachen'  (1833~36;  2d  ed., 
18S9-76),  and  he  soon  took  place  with  Grimm, 
Bopp  and  W.  von  HumboMt  among  the  stu- 
dents  of  the  newly  developed  sdeiice.  His  re- 
searches were  peculiarly  thoroueh;  and  this  fact 
makes  them  yet  of  value  des^te  the  advances 
made  in  his  subject  in  more  recent  times.  His 
books,  which  have  been  compared,  fortheirwant 
of  order,  to  the  plain  of  Shimar  upon  the  con- 
fusion of  tongues,  include   further:   'Die  Zi~ 


'I^e  Personennamen  iind  ihre  Entstehungsar- 
ten'  (1853);  ■Anti-Kaulen>  (I863>;  'Die 
Spradiverschiedenheit  in  Europa,  an  aen  Zahl' 
wortem  Nachsewiesen'  (1868);  and  *Wiihelm 
von  Humboldt  und  die  Sprachwissenschaft' 
(1876). 

POTT,  Perdval,  English  surgeon :  b.  Lon- 
don, 1713;  d.  22  Dec.  178a  He  was  assistant  sur- 
geon in  Saint  Bartholomew's  Hospital,  1745-^ 
and  a  chief  surgeon  there  from  1749  to  1787. 
In  spinal  diseases  he  was  a  specialist,  and  won 
distinction  by  his  investigation  of  angular  cur- 
vature of  the  spine,  the  cause  of  which  he 
fonnd  in  a  disease  of  the  bones  of  the  spinal 
coltmm,  called  after  him  Pott's  disease  (q-v.). 
He  wrote  a  number  of  works,  including  *A 
Treatise  on  Ruptures'  (1756) ;  'Fistula  Lacry- 


Fractures  and  IKslocaiions)  (1769) ;  and  <Re- 
marics  on  That  Kind  of  Palsy  of  die  Lower 
Limbs  Found  to  Accompany  a  Curvature  of  the 
Spine'  (1779). 

POTT'S  DISEASE,  an  affection  of  the 
Siunal  vertebrae  characterized  by  tuberculous 
inflammation  of  their  bodies;  spinal  caries.  The 
nature  and  cause  of  the  disease  were  first  cor- 
rectly described  by  the  English  surgeon  Percival 
Pott  (q.v.),  after  whom  it  was  named.  The 
inflammation  is  sometimes  followed  by  total 
paralysis  of  the  lower  limbs.  On  the  diseased 
pans  tubercles  form,  resulting  in  disintegration 
of  the  vertebne.  A  curvature  or  hump  Is 
formed  by  the  visible  projection  of  spinal  proc- 
esses beyond  their  normal  situatic«i.  The 
treatment  of  the  disease  must  always  be  hygie- 
nic and  constitutional,  and  for  surgical  treat- 
ment special  methods  are  now  in  general  use 
hereby  excellent  results  are  often  obtained. 

POTTAWATTOMI  (p«t-9-w6t'6-roI) 

INDIANS,  an  American  tribe  of  the  Algon- 
quian  family,  early  occupied  what  is  now  lower 
Michigan  and  upper  Illinois  and  Indiana.  Jmn- 
ing  Pontiac,  diey  surprised  Fort  Saint  Joseph 
in  1763.  During  the  Revolution  they  were  hos- 
tile to  the  Americans,  but  joined  in  the  treaty 
of  1795.  The  tribe  was  then  composed  of 
settled  bands  and  the  wandering  prairie  tribes. 
In  1812  they  aided  England.  A  few  descendants 
are  now  living  in  Kansas  and  Iowa 

POTTER,  AloiMO,  American  Protestant 
Episcopal  bishop:  b.  Beekman,  Dutchess  County, 


N.  Y.,  6  July  1800:  <!■  Sta  Piwicisco,  Cal., 
4  July  1865.  He  was  graduated  from  Union 
College  in  1818  and  became  a  tutor  there  i~ 


for  tbe  Episcopal  ministry  aad  was  ordained  ti 
the  priesthood  in  1824.  He  was  rector  of  Saint 
Paul's  Church,  Boston,  1826-31,  and  then  re- 
tiu^ed  to  Union  College  as  professor  of  moral 
I|hiIosoi^7  and  political  economy,  which  posi- 
tion he  retained  uatil  his  elevation  to  the  epis- 
copate. He  was  consecrated  bishop  of  Pennsyl- 
vania 23  Sept  184S,  and  became  known  as  one 
of  the  most  sagacious  and  practical  prelates  of 
his  d^,  as  well  as  a  man  of  marked  mtellectual 
force  and  spiritual  fervor.  His  plans  of  church 
extension  and  benevolence  were  large  and  cosily 
but  be  found  means  to  carry  them  into  efEect, 
and  not  a  few  flourishing  institutions,  including 
the  Episcopal  Hospital  and  the  Philadelphia  Di- 
vinity School,  owe  their  origin  chiefly  to  him. 
Among  his  published  works  are  several  educa- 
tional treatises  and  'Religious  Philosophv> 
il870),  besides  sermons  and  addresses,  and  the 
owell  Institute  lectures  on  natural  theology 
and  Christian  evidences,  deUvered  in  Boston 
1845-49.  Consult  memoir  by  Bishop  Howe 
(1870). 

POTTER,  Cora  Urquhut  (Mu.  Jam» 
Bkowm  Potter),  American  actress:  b.  New 
Orleans,  about  1872.  She  first  appeared  on  the 
amatenr  stage  in  New  York,  where  she  was  a 
society  favorite;  her  professional  d^but  was 
made  at  the  Haymarket,  London,  as  Anne  Syl- 
vester, in  'Man  and  Wife,'  in  1887.  Later  in 
the  same  year  she  played  in  New  York.  She 
made  several  world  tours  and  assisted  in  raising 
fimds  for  the  comfort  and  nursing  of  Briti^ 
troc^s  in  the  Boer  War.  In  recent  years  she 
has  played  mostly  in  and  near  LondoiL  She 
has  written  'My  RecitaiionB.' 

POTTER,  Edward  Clark,  American  sculp- 
tor :  b.  New  London,  Conn.,  26  Nov.  1857.  He 
was  educated  at  Amherst  College;  studied 
sculpture  under  Mercei  and  Premo,  Paris,  1888- 
89.  He  collaborated  with  D.  C,  French  in  sculp- 
tures for  the  Chicago  Exposition  of  1892-93; 
executed  equestrian  statues  of  Grant  at  Phila- 
delphia in  1894;  Washington  at  Paris  in  1896; 
Hooker  at  Boston  in  1904;  and  Derens  at  Wor- 
cester in  1905,  The  statue  of  General  Slocum 
at  (Jettysburg  and  De  Soto  at  the  Saint  Louis 
Exposition  of  1904  are  also  by  Potter.  He  is 
also  represented  in  the  Fulton  Library,  Wash- 
ington, the  Appellate  Court,  New  Yorl^  and  the 
Michigan  State  House.  He  executed  four 
groups  for  the  Buffalo  Exposition  of  1901,  two 
animal  groups  for  the  library  of  J.  P.  Morgan, 
New  York  Potter  is  a  member  of  the  National 
Institute  of  Arts  and  Letters  and  was  elected 
a  National  Academician  in  1906. 

POTTER,  EdwMd  Tnckermaa,  architect, 
son  of  Alonzo  Patter  (q.v.)  :  h.  Schenectady, 
N.  Y.,  25  SepL  1831 ;  d.  New  York  City,  21  Dec. 
1904.  He  was  graduated  from  Union  College 
in  1853  and  studied  and  practised  architecture 
in  New  York  City,  giving  his  attention  prind- 

fally  to  collegiate  and  ecclesiastical  architecture. 
le  designed  and  superintended  the  buildinK  of 
die  church  of  the  Heavenly  Rest,  in  Fifth 
avenue.   New   York  City,   the   Colt  Memorial 
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Churdi  at  Hartford,  Conn.,  the  church  of  the 
Good  Shepherd  and  the  Memorial  Hall  at 
Schenectady. 

POTTER,  Bliphalet  Nott,  Amencan  edu- 
cator and  Episcopal  clergyman,  son  of  Alonzo 
Potter  (q.v.)  :  b.  Schenectady,  N.  Y.,  20  SepL 
1836;  d.  City  of  Mexico,  6  Feb.  1901.  He  was 
graduated  from  Union  Colle^  in  1861  and 
irom  Berkeley  Divinity  School  in  1862,  in  which 
year  he   entered   the    Episcopal 


idency  of  Union  College  and  when  the  _ 
was  made  a  university  in  1873  he  was  elected 
chancellor.  In  1884-97  he  was  president  of  Ho- 
bart  ColleBC  and  in  the  latter  year  became  pres- 
ident of  the  Cosmopolitan  University,  a  corre- 
spondence school.  He  wrote  ^Parochial  Ser- 
mons' ;  'Washington  a  Model  in  His  Library 
and  Ufe>  (1895),  etc. 

POTTER,  Henry  Codman,  American 
Protestant  Episcopal  bishop :  b.  Schenectady, 
N.  Y..  25  May  1835;  d.  21  July  1908.  He  was 
the  son  of  Eishoo  Alonzo  Potter  (q.v.),  and 
was  educated  at  the  Episcopal  Academy,  Phila- 
delphia, Union  College  and  at  the  Theological 
Seminary  of  Virginia.  In  1857  he  was  or- 
dained deacon  and  in  1858  priest  He  was 
rector  at  Christ  Church,  (rf^ensburg,  Pa.  (1857- 
58)  ;  and  at  Saint  John's  Church  of  Troy,  N.  Y. 
(IS59-66);  then  became  assistant  at  Trinity 
Orarch,  Boston,  and  in  1868  rector  of  Grace 
Church,  New  York  City.  In  lffl3  he  was  con- 
secrated assistant  bishop  of  New  York,  and  on 
the  death  of  his  uncle,  Horatio  Potter,  in  1887 
became  bishoj).  Under  his  energetic  and  suc- 
cessful administration,  the  site  for  Saint  John's 
Cathedral  on  Momingside  Heists  was  pur- 
chased and  funds  raised  for  building.  In  his 
decisions  on  theological  questions  and  contro- 
versies he  proved  himself  sagacious  and  toler- 
ant He  took  a  deep  interest  In  political  life  of 
(he  city  and  nation,  and  wrote  and  spoke  force- 
fully and  freely  on  a  wide  variety  of  educa- 
tional and  political  subjects.  He  lent  his  influ- 
ence to  promoting  friendly  relations  between 
laboT  ana  capital,  and  to  assisting  the  reform 
movement  in  New  York  City.  His  views  were 
extremely  liberal.  Me  held  that  the  beer  saloon 
as  a  poor  man's  club  was  a  necessity  in  a  great 
city  like  New  York,  and  that  the  church  should 
try  to  elevate  it,  and  not  work  —  ineffectively  — 
to  smother  it  In  1904  he  established  a  tavern 
which  was  designed  to  be  run  as  an  ethical 
saloon.  It  was  not  well  [tatronizcd  and  the 
newspapers  ridiculed  it,  so  it  had  to  be  aban- 


doned.    He  had  a  great  big  heart,  and  did  able 
Associations  and  Tfieir  Work*;   'llie   Church 


work   amone  the   poor.     He   published    'Our 
Threefold  Victory'-    'Young  Men's  Chri    ' 


and  Her  Children';  'Sisterhooils  and  Deacon- 
esses' (1873) ;  "The  Religion  for  To-day' 
(1877);  »The  Gates  of  the  East'  (1877):  'The 
Scholar  and  the  Slate'  (1897);  'The  East  of 
To-day  and  To-morrow'  (1902);  'Law  and 
Loyalty'  0903)  ;  'The  Drink  Problem'  (1905). 
Consult  Kcyser,  H.  A.,  'Bishop  Potter,  the 
People's  -Friend'  (1910)  ;  Hodges,  George, 
'Henry  Codman  Potter'    (1915). 

POTTER,    Horatio,    American   Protestant 
Episcopal    bishop,    brother   of    Alonio   Potter 


(q.v.)  :  b.  Beekman.  Dutchess  County,  N.  Y.,  9 
Feb.  1802;  d.  New  York,  2  Jan.  1887.  He  was 
graduated  at  Union  College  in  1826,  like  his 
brother  studied  for  the  ministry,  and  was 
ordained  deacon  in  1627  and  priest  in  1828.  In 
the  latter  year  after  having  neld  one  pastoral 
charge  in  Maine,  he  was  elected  professor  of 
mathematics  and  natural  philosophy  in  Wash- 
ington (now  Trinity)  Collie,  Hartford,  Conn. 
He  was  rector  of  Saint  Peter's  Oiurch,  Albany, 
N.  Y.,  1833-54,  and  was  then  (1854)  elected 
provisional  bishop  of  New  York.  His  prede- 
cessor. Bishop  Benjamin  T.  Onderdonk,  after 
trial  before  a  court  of  bishops,  had  been  sus- 
pended from  his  office  on  a  charge  of  immoral- 
ity, the  truth  of  which,  however,  he  never  ac- 
kjiowledged.  Thus  the  diocese  remained  for 
some  time  in  an  anomalous  position,  until  finally 
a  canon  was  passed  authorizing  the  election  of 
a  provisional  bishop.  On  the  death  of  Bishop 
Onderdonk,  in  1861,  Bishop  Potter  assumed  en- 
tire charge  of  the  diocese,  and  ruled  it  prudently 
until  his  own  death.  The  care  of  such  a  large 
and  important  diocese,  especially  in  the  trying 
times  of  the  Gvil  War  and  the  ritual  contro- 
versy, required  an  unusual  amount  of  courage, 
wisdom  and  impartiality.  These  qualities  Bishop 
Potter  exhibited  in  such  a  degree  as  to  bring 
a  large  measure  of  unitv  and  peace  to  New 
York  diocese.  His  publisned  writings  are  prin- 
cipally sermons,  addresses  and  pastoral  letters 
dealing  with  religious  and  occasionally  with 
civic  questions. 

POTTER,' John,  English  Anglican  arch- 
bishop: b.  Wakefield,  Yorkshire,  1674;  d.  Lon- 
don, 10  Oct  1747.  He  was  educated  at  Oxford, 
and  in  1694  became  Fellow  of  Lincoln  College, 
Oxford.  In  1697  he  primed  an  edition  of  <Ly- 
cophron.'  In  1697-99  appeared  his  'Arclueo- 
kigia  Gneca,'  or  the  'Antiquities  of  Greece,' 
which  has  gone  through  many  editions,  and  was 
long  indispensable  to  the  classical  student.     In 


POTTER,  Louis,  American  sculptor;  b. 
Troy,  N.  Y,  1873 ;  d.  1912.  His  art  instruction 
was  obtained  tmder  Charles  and  Montague 
Fbg^.  Potter  went  to  Paris  tn  1896  and  studied 
paintit^  under  Merson  and  Dampt.  He  exe- 
cuted a  number  of  statuettes,  including  such 
excellent  pieces  as  'The  Snake  Charmer' ; 
'Young  Bedouin' ;  'Timisian  Jewess,'  etc 
About  1900  he  returned  to  the  United  States 
and  specialized  in  American  Indian  subjects. 
Of  these  the  best  known  arc  'The  Taku  Wind' ; 
'Spirit  of  the  Nii^t' ;  and  'The  Clam  Diggers.' 
Other  works  are  the  heroic  groups  'Earth 
Bound'  ;  'Earth  Unfoldmert' ;  and  the  'Earth 
Man' ;  busts  of  Mark  Twain  and  de  Monvel, 
and  the  Horace  Wells  Memorial,  Hartford, 
Conn. 

POTTER,  P«til,  Dutch  artist:  b.  Enkhui- 
ren,  November  1625;  d.  Amsterdam,  January 
1654.  He  came  with  his  father  to  Amsterdam 
in  1631,  and  in  1646  joined  the  Painters'  Guild 
of  Delft  and  three  years  laler  that  of  The 
Hague.  In  1653  he  settled  in  Amsterdam.  Of 
exceedingly  precocious  genius  he  early  won  a 
reputation  as  a  painter  and  etcher,  and  al- 
though be  died  early  takes  the  first  place  in  tlie 
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POTTER  —  POTTERY 


Dutch  scbool  of  painting  as  an  animal  painter. 
His  life-size  pictures  such  as  <Tfae  Yonns 
BnU>  in  the  museum  of.  The  Ha^e,  and  the 
'Bear  Hunt*  in  the  museum  at  Amsterdam, 
have  contributed  less  to  hh  reputation  than 
the  smaller  canvases,  in  which  are  represented 
cattle,  sheep,  horses  and  swine  out  at  pasture. 
His  dear  and  true  color  and  -ihe  fidelity  of  his 
drawing  and  modeling  are  remarkable.  His 
chief  works  are  'The  Cow*  '  'The  Sentence  of 
the  Beasts  upon  the  Hunters*  (at  the 
Hermitage,  Petrograd) ;  'Horse  Standing 
before  a  Cottage';  'The  Meadow'  (Louvre); 
'The  Shotherd's  Cotta^ce' ;  'Orpheus  and  the 
Beasts';  'Shepherds  with  their  Flocks'  (Am- 
sterdam Museum).  The  Dresden  (lallery 
possesses  two  landscapes  with  cattle,  of  his,  in 
whidi  the  flat  fields,  peculiar  sky  and  pollard 
trees  of  the  local  scenery  are  depicted  with 
singular  felidty.  Most  of  his  pictures  are  in 
EngU^  galleries.  He  is  also  to  be  considered 
one  of  the  best  etrfiers  of  las  day.  Consult 
Westrheene,  'Paulas  Potter,  sa  Vie  et  ses 
CEuvre»>  (1867). 

POTTEIL  Paul  Meredith,  American  dram- 
atist: b.  Brighton,  England.  3  June  1853.  He 
entered  journalisni.  was  fordgn  editor  of  the 
New  York  Herald  1876-83,  and  its  London 
correspondent  1883-84.  He  was  on  the  editorial 
staff  of  the  Chicago  Tribune  in  I88S  and  in  1889 
composed  his  first  play,  "The  City  Directory.' 
Among  his  many  later  plays  may  be  dted  'Our 
Country  Cousin'  (1893)  ;  a  dramatization  of 
'Trilby'  (189S):  'Under  Two  Flags'  (1901); 
'Notre  Dame'  (1903);  'Nancy  Stwr>  (1905); 
'Queen  of  the  Moulin  Rouge'  (1908)  ;  'The 
Girl  from  Rector's'  (1909) ;  'Arsene  Lupin' 
(1909). 

POTTER.  Robert  B,   American  lawyer 


R.  I.,  19  Feb.  1887.  He  studied  at  Unio 
College:  began  the  practice  of  law  in  New 
York,  oecame  colonel  of  the  51st  regiment 
New  York  volunteers  upon  the  organization  of 
that  regiment,  and  served  with  (Qstinction  at 
Newbem,  where  he  stormed  the  intrenchments 
on  Uie  Confederate  left,  and  at  Antietam,  where 
he  carried  the  stone  bridge  and  saved  the  day. 
He  foi^t  also  at  Fredericksburg,  was  made  a 
bri^dier  13  March  1863,  commanded  the  second 
division  of  the  Ninth  corps  at  Vicksburg,  and 
the  coros  at  the  siege  of  Kndxville.  Under 
Grant  ne  commanded  his  division  from  the 
Wilderness  to  the  final  attack  on  Petersburg. 
He  was  brevetted  major-general  in  1863.  Re- 
tiring from  the  army  in  186^  he  was  chosen 
receiver  of  the  Atlantic  and  Great  Western 
Railw^. 

POTTER,  William  Parker,  American  rear- 
admiral:  b.  Whitehall,  N.  Y.,  10  May  1850. 
Graduating  from  the  Naval  Academy  in  1869, 
he  rose  steadily  in  the  service,  serving  several 
years  as  fiajf  secretary,  both  of  the  North 
Atlantic  fleet  and  of  the  European  squadron. 
He  took  part  in  the  destruction  of  Cervera's 
fleet  at  Santiago,  3  July  1898,  and  was  advanced 
five  numbers  for  'eminent  and  conspicuous 
conduct.*  Thereafter  he  served  as  commander 
and  captain  at  several  stations,  bring  raised 
to  die  rear-adrairalty  in  1906,  and  placed  in 
charge  of  the  fourth  division  of  the  Atlantic 


fleet.     Later  he  was  chief  of  the  Bureau  of 
Navigation,  and  in  1912  he  retired. 

POTTER'S  CLAY.    See  Clay. 

POTTER'S  FIELD,  the  name  commonly 
given  a  piece  of  ground  usually  adjoiiung  a 
cemetery,  and  reserved  as  a  burial  place  for 
strangers  and  die  friendless  poor.  The  name  is 
derived  from  its  use  in  the  following  passage 
from  the  Bible:  'And  they  took  counsel  and 
bought  with  them  (30  pieces  of  silver)  the 
potter's  field,  to  buiy  strangers  in.*  Matt 
xxvii,  7. 

POTTER'S  WHEEL.  The  wheel  as  used 
by  the  potter  ranks  among  the  earliest  me- 
chanical contrivances.  The  Egyptians  dassed 
it  among  the  inventions  of  the  go(k  and  claimed 
that  Num,  the  creator,  fashioned  man  upon  it. 
As  a  broad  prindple  the  wheel  consists  of  a 
flat  disc,  on  an  upright  axle,  rotating  in  a 
horizontal  plane.  The  primitive  form  was  simply 
a  turn-table.  The  edge  of  die  disc  was  made 
of  heavy  substance  to  secure  momentum  and 
steady  motion.  It  was  rotated  by  the  hand. 
The  Chinese  improved  upon  this  by  driving  by 
a  cord  running  in  a  groove.  In  Europe  the 
favorite  device  was  a  leogthemiig  of  the  axle  ' 
of  the  wheel,  enabling  a  heavy  disc  some  three 
feet  in  diameter  to  be  placed  &t  the  bottom. 
The  potter  seated  himself  at  the  nfied  and 
propelled  it  with  his  foot,  wotidug  on  the 
lower  disc.  This  was  the  first  form  of  the 
•kick"  wheel.  The  next  improvement  was  the 
application  of  a  crank  and  handle  whicii  was 
kept  in  constant  motion  by  one  foot  The  in- 
troduction of  power  gave  rise  to  two  forms  of 
wheel  The  spedal  requirement  is  that  the 
■peed  of  the  wheel  shall  be  variable  at  the  will 
of  Ihe  worlonan.  This  is  accomplished  either  by 
cones  in  contact  or  by  a  traveling  disc,  or 
some  similar  device.  In  the  former  case  a 
cone  with  a.  slightly  curved  face  is  fitted  to  the 
axle,  so  that  it  forms  the  base  of  the  machine; 
In  contact  with  this  is  an  inverted  cone  faced 
with  paper  or  leather  and  so  arranged  that  the 
potter  can,  by  pressure  of  his  foot,  bring  the 
krge  end  of'^  one  cone  into  contact  with  the 
small  end  of  the  other  or  vice-versa.  Thus 
the  speed  of  rotation  is  completdy  under  con- 
trol. In  the  disc  whed  the  power  is  applied 
to  a  large  steel  disc  revolving  in  a  vertical 
plane.  Upon  the  shaft  of  the  wheel  is  a  small 
disc  faced  with  leather  and  free  to  move  up 
and  down  the  shaft,  but  rotating  with  it  A 
treadle  enables  the  workman  to  place  this  cither 
at  the  centre  or  the  edge  of  the  large  steel  disc, 
thus  securing  any  desired  speed  The  potter's 
wheel  is  fast  disappearing.  It  is  now  used 
mainly  for  shaping  blanks,  which  are  after- 
ward pressed  into  molds,  or  is  employed  by  the 
makers  of  artistic  pottery  for  the  sake  of  the 
individuality  of  the  work.  Stoneware  makers 
also  use  it  for  the  -Droduction  of  large  jars. 
See  Pottery,  Manufacture  of. 

POTTERY  (from  the  Latin  totum.  a  pot)  ; 
any  article  made  with  clay  and  fired.  The  or- 
igin of  the  formation  of  vessels  from  day  is 
tost  in  antiquity.  It  was  the  product  of  no  one 
nation  or  people,  but  resulted  from  the  neces- 
sity which  arose  for  articles  of  domestic  use 
when  humankind  emerged  from  savagery  to 
barbarism  and  communal  life  was  instituted. 
It  required  the  aid  of  no  metal  tool;  the  fingers 
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4S4  POT 

of  the  primitive  potter  were  Bufficiei;!  to  fashioti 
iL  Its  history  cannot  be  related  chronologically 
and  the  stages  that  mark  its  progress  are  few. 
First  cante  the  knowledge  that  clay  could  be 
formed  into  any  desired  shape  and  that  it  hard- 
ened by  exposure,  that  this  hardness  could  be 
materially  increased  by  fire  and  then  some  genius 
(Bscovered  thepolters  wheel.  How  long  a^ 
is  unknown.  The  Chinese  and  Egyptians  claim 
its  invention  and  to  the  latter  at  least  it  was 
legendary,  for  they  represent  their  god  Ptah  as 
creating  the  egg  of  the  world  upon  it.  There 
is  a  long  hiatus  before  another  staee  is  reached, 
die  production  of  porcelain  by  the  Chinese  early 
in  the  Ming  dynasty  (1368-1644).  Folkiwed  the 
use  of'  flint  by  Astbury  ( 1720)  and  printing  from 
copperplates  (1752). 

Ceramic  authorities  cUfFer  considerably  in 
their  classification  of  pottery  but  it  may  broadly 
be  divided  into  three  groups:  (1)  Porcelain  — 
(a)  hard  or  natural;  (b)  soft  or  artificial. 
White  and  translucent  wiui  a  vitrified  break 
and  a  kUzc  not  easily  scratched  with  a  knife. 
ExampFes :  Quaese,  Japanese  and  European 
porcelains;  European  potters,  unaware  of 
the  composition  of  Qiinese  porcelain^  tried  by 
the  mixing  of  various  materials  to  imitate  it 
the  Uedici  porcelain  (1574)  being  the  first  of 
which  we  have  specimens.  The  only  artifidal 
porcelain  to  sumve  is  the  English  hone  china. 
The  glaze,  fired  at  a  less  heat  than  the  body,  is 
softer  and  more  velvety  than  that  of  hard  porce- 
lain, the  colors  applied  to  it  sink  in  the  glaze 
and  have  not  the  applied  look  of  those  on  nard 
porcelain.  Examples:  Early  Sevres,  Capo  di 
Mont^  English  bone  china.  <2)  Bodies  tnade 
wholly  or  partially  from  day.  opaque  with  a 
noD-Titrified  break.  This  includes  (a)  wares 
made  entirely  from  days  in  their  natural  state 
which  are  found  sufficiently  pure  to  use  without 
levigation,  which,  owing  to  the  presence  of  iron, 
manganese  or  odier  impurities,  cannot  tie  used 
for  white  wares  and  which  are  termed  un- 
washed days.  Examples :  Terra,  cotta,  ydlow 
ware  and  some  ornamental  wares  where  the 
color  of  the  body  is  concealed  by  a  giace  or 
engobe;  (b)  Faience;  the  body  covered  with  an 
opaque  (tin)  enamel,  decorated  on  either  the 
raw  or  fired  enamel.  The  term  came  into  use 
when  Italians  of  Faenza  introduced  its  manu- 
facture at  Nevers  in  the  16th  century.  When 
its  manufacture  ceased  toward  the  end  of  the 
tSth  century  and  earthenware  made  on  the 
English  plan  took  its  place,  the  use  of  the  term 
ceased,  the  new  body  being  termed  terre  de 
pipe  or  foUncei  fines.  Elxamples:  French  pot- 
tery from  16th  to  19th  century;  Detft,  Alcora, 
etc.;  (c)  Mezza-majolica  and  majolica.  The 
former  had  an  engobe  of  white  clay  on  its 
surface,  the  latter  corresponded  to  faience  ex- 
ceiit  that  it  was  enridied  with  metallic  lustres. 
It  is  so  termed  because  of  the  supposition  thai 
it  was  made  on  the  island  of  Majorca,  but  thi<t 
is  disproved  by  M.  Van  de  Put,  who  claims  that 
the  trade  between  Spain  and  Italy  was  con- 
ducted by  Majorcan  vessels  and  traders,  the 
ware  taking  its  name  from  this  fact.  Ex- 
amples :  Hispano- Moresque,  Italian  15th  and 
16th  centuries.  The  term  is  now  erroneously 
applied  to  wares  covered  with  one  or  more 
colored  glazes  which  might  be  properly  called 


semi-porcelain,  ironstone,  etc.  3.  Stoneware: 
Opaque  with  a  vitrified  break.  Examples :  Gres 
dcs  Flandres,  Hohr  and  Grenzhusen  wares. 
Doullon's  Lambeth  ware.  Before  quitting  the 
subject  it  may  be  well  to  consider  what  part 
clay  forms  in  these  divisions.  The  lowest  con- 
lent  is  that  in  English  bone  china  which  rardy 
exceeds  30  per  cent;  hatd  porcelain  about  40; 
earthenware  from  30  to  60  and  stoneware  from 

70  to  sa 

Buried  in  the  dnst  of  unttdd  ages, 
of  the  potter's  art  have  and  continue  lu  oe 
earthed,  telling  us  of  civilizations  before 


and  tablets,  reveal  the  history  and  a 
details  of  their  existence  7000  a.c  The  bricks 
of  Babylon  were  coated  with  a  stanniferous 
enamel,  the  secret  of  which  was  tost  for  ages, 
to  reappear  in  the  13lh  century  when  the  Uoon 
drove  the  Arabs  out  of  Spam  and  established 
the  kingdom  of  Granada.  Egypt  on  her  painted 
wallsat  Thebes,  4000B.C.,  depicts  the  whole  proc- 
ess of  the  art,  including  the  use  of  the  potter's 
whed,  whidi  even  then  as  alreadv  said  must 
have  been  of  great  antiquity  for  they  represent 
their  god  Ptah  as  fasmonmg  &e  egg  of  the 
world  on  iL  Glazes  were  early  known  to  ibem, 
no  less  than  seven  colors  being  in  use  about 
1500  B.C.  The  Greeks  had  obtained  a  certain 
technical  excellence  2500  B.C.  and  later  proved 
themselves  magnificent  potters.  There  is  noth- 
ing finer  in  fictile  art  t^n  their  vases  with 
friezes  of  figures,  each  ona  tdling  some  story 
of  mythology  or  of  their  warlike  prowess, 
whilst  the  exquisite  little  Tanagra  figures  are 
distinguished  by  an  inimitalble  graoe.  The  art 
was  at  its  best  from  700  to  200  ac  Mudi  of 
this  pottery  which  was  unknown  to  Europe 
until  the  18th  century  was  found  in  Etruria 
and  was  for  some  time  regarded  as  the  product 
of  that  country,  but  Etruscan  antedated  the 
Greek  period,  daliivg  from  1000  to  300  B.c,  and 
though  toward  thr  close  it  was  imitative  of 
Greece  it  never  equaled  it.  Etruscan  dvilization 
was  merged  in  that  of  Rome,  the  natural  suc- 
cessors of  Greece,  and  the  art  was  carried  on  by 
the  Romans  until  the  1st  centurv  of  our  era. 
By  them  it  was  carried  to  Gaul,  Italy  and  Eng- 
land and  though  never  equaling  that  of  Greece 
n  dLStinguished  by  a  black  ware  obtained  by 
manipulation  of  the  heat  during  firing  and 
which  when  made  by  them  in  England  later  be- 
came known  as  Upchurch  ware  from  the  site 
of  its  manufacture;  and  by  the  beautiful  Arren- 
tine,  or  Samian  ware  as  it  is  erroneously  called, 
a  red  body,  the  comuosition  of  which  has  never 
been  determined.  Mesopotamia,  Crete,  Syria 
possessed  a  knowledge  of  lustres,  a  Rakka 
bowl  bearing  a  date  equivalent  to  about  790 
A.D.  though  prob^y  later.  Persian  pottery  ex- 
erted a  far-reaching  influence.  Tlidt  Arab 
conquerors  were  not  in  themselves  an  artistic 
race  (but  fascinated  by  the  beauty  of  the  Persian 
style  they  largely  adopted  it  and  widi  the 
modifications  demanded  by  their  rehgion  it  is 
known  as  Saracenic  art,  the  Arabs  bdng  known 
as  Saracens  during  the  Crusades.  ProbaUy 
much  of  the  work  ascribed  to  the  Arabs  was 
executed  for  them  by  Persian  workmen.  To 
Persia  we  are  indebted  for  the  beautiful  reAetS 
metaltiques,  which  possibly  may  have  been  the 
Murrhuie  vases,    those   priceless    treasurei  of 
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Rome  of  which  no  positive  Irace  remains. 
These  beautiful  lustres  made  their  reappearance 
during  the  Renaissance,  the  secret  of  manufac- 
ture again  disappearing  until  rediscovered  in 
the  19th  century. 

Before  telling  how  the  art  was  carried  into 
Europe  by  the  Moors  another  dvilization,  ihat 
of  the  Orient,  demands  notice.  The  Chinese, 
those  indefatigable  workers,  the  acknowledged 
past  tnasters  of  the  ceramic  art,  claim  an 
antiquity  equal  to  that  of  Egypt  which  until 
very  recent  tiroes  was  not  verified  by  actual 
specimens,  but  examples  are  now  appearing 
lending  color  to  their  claims.  These  examples 
differ  little  from  those  of  other  countries. 
The  Han  dynasty,  206  i.c."220  a.d.,  furnishes 
examples  of  glazed  pottery  and  from  that  time 
progress  must  have  been  rapid.  Unlike  Euro- 
pean, Chinese  civilitation  had  not  halted  and 
the  T'ang  period,  618-906  A,a,  vras  remarkable 
for  the  development  of  the  ceramic  and  kindred 
arte.  Even  hfe  size  figures  in  pottery  were 
made  and  whidi  European  potters  a  thousand 
years  later  considered  a  great  achievemenL  The 
pottery  of  die  Sung  dynasty,  960-1280  A.D.,  had 
disappeared  and  became  legendary  in  the  16th 
century,  the  Cb'ai  and  Ju  wares  made  famous 
by  Chinese  writers.  The  period  marked  the 
introduction  of  kaolin  in  the  body,  not  as  yet  a 
true  porcelain  but  perhaps  best  described  as  a 
porcellaneous  stoneware.  It  was  Chen  that 
pieces  of  alternate  colors  of  clay  were  made, 
the  prototype  of  the  agate  ware  of  Whieldon, 
Wedgwood  and  other  Eng^sh  potters  of  tht 
tSth  century.  We  are  but  just  beginning  to 
emulate  their  elusive  flambi  glazes,  the 
crackled  ware  and  the  wonderful  colors  such 
as  jang  de  bceuf  produced  by  a  reducing  fire. 
With  their  characteristic  reverence  for  age  the 
Chinese  have  always  delighted  in  reproducing 
their  own  past  triumphs  and  so  skilfully  has 
this  been  done  that  there  are  but  few  who  may 
reasonably  be  classed  as  exoerts  who  can  dis- 
tinguish ate  difference.  The  beautiful  celadons 
are  also  of  the  period  and  were  the  forerunners 
of  true  porcelain  which  was  probably  produced 
early  in  the  Ming  dynasty,  1368-1644.  (Sec 
Porcelain).  While  the  wares  we  have  but 
fainted  at  continued  to  be  produced,  they  were 
largely  overshadowed  by  the  nen*  i>ody.  The 
great  centre  of  production  fias  since  the  7th 
century  been  the  town  of  Ching-te-Oien  and  in 
Spite  of  its  baying  been  several  times  destroyed, 
hat  always  phcoiix-like  risen  from  its  a^es. 
The  Japanese  learned  mucli  from  the  Chinese, 
as  also  they  did  from  the  Koreans  who  were 
responsible  for  the  estahUshment  of  the  indus* 
try  at  Karalrii  (Hizen)  end  of  the  7th  century; 
Satstuna  1437-86;  the  Raku  factories  at  Kioto 
1550;  Seto  1S90.  and  later  at  Haji.  It  is  diffi- 
cult to  understand  the  Japanese  preference  for 
these  Korean  wares,  which  in  no  wise  excelled 
their  own  productions  ejtcept  for  some  supposed 
snperiorit:^  for  use  at  thrir  tea  ceremonies. 
What  merits  Satsuma  wares  possess  is  due  not  to 
Korean  but  to  Japanese  influence,  the  art  instinct 
being  prompted  by  the  work  of  the  Chinese, 
whom  they  soon  began  to  rival.  Practically  no 
good  potrtery  was  made  in  Japan  until  Kato 
Shirozayremon,  called  Toshiro,  finished  his  five 
years'  sti^dies  in  China  and  came  to  Seto  in  1200. 
Porcelain  was  not  made  until  about  1513.  Hav' 
iog  oblain>ed  mastery  of  the  art  it  spread  at) 


:ery  «ft 

over  the  kingdom  and  was  patronized  and  en- 
couraged by  emperors,  princes  and  potentates. 
Two  distinct  styles  are  apparent,  Chat  made  for 
use  at  home  and  that  intended  for  export.  The 
so-called  old  Japan,  imitated  and  copied  by 
nearly  every  manufacturer  in  Europe,  is  an 
example  of  the  latter.  Japanese  pottery  is 
lancely  the  work  of  an  individual  or  at  least  of 
a  family,  while  Clunese-  is  the  result  of  com- 
bined workmanship.  This  individual  work  of 
recent  years  has  been  largely  superseded  by  that 
of  factories  which  to  the  great  debasement  of  the 
Rational  art  have  been  induced  to  copy  European 
designs  with  a  result,  with  the  single  exertion 
of  price,  disappointing  and  rcEretable.  There 
remains,  however,  a  number  of  artist  potters 
who  refuse  to  prostitute  their  talents,  such  as 
.  Miyagawa,  Kozan,  Seifer,  Sotei,  Watano  and 
others.  Even  this  glimpse  of  Japanese  ceramics 
would  be  incomjilete  without  reference  to  the 
great  Imari  artist  Kakiyemon  whose  isolated 
designs  on  a.  white  ground  inspired  die  beauti- 
ful productions  of  present  day  Copenhagen 
porcelain  and  to  whom  many  of  the  early  Euro- 
pean factories  were  largely  indebted. 

African  pottery  was  made  at  Bagdad  ii 


Arabs,  largely  adopting  the  style  of  the  Sar 
cenic  potters.  In  the  8th  century  the  Arabs 
conquered  Spain  but  no  ceramic  specimens  defi- 
nitely assigned  to  them  at  this  period  are 
known.  Five  hundred  years  later,  1235  a.d.,  the 
Arabs  were  driven  out  of  Spain  by  the  Uoors 
and  the  wares  known  as  Hispano-Uoresque  be- 
gan to  appear,  the  most  notable  example  being 
the  Alhambra  vase  made  about  1230  The  pro- 
duction continued  until  the  15th  century,  though 
its  Uoorish  characteristics  were  gradually  dis- 
appearing through  coming  into  contact  with 
□iristian  art,  the  late  examples  consisting  of 
decorations  of  mock  Arabic  characters,  with 
borders  and  diapers  of  leaves,  principally  of  the 
vine  and  briony.  The  Moors  had  found  in 
Spain  a  plentiful  supply  of  tin  'and_  abandoned 
the  calcarous  covering  they  had  hitherto  em- 
ployed in  favor  of  a  tin  enamel  and  which  they 
enriched  with  brilliant  lustres.  As  the  wares 
lost  their  Moorish  character,  so  the  application 
of  the  lustre  changed  until  finally  it  degener- 
ated into  a  ruddy  copper.  Much  of  this  pot- 
tery found  its  way  into  Italy  and  it  is  probable 
that  a  Moorish  potted  gave  assbtance  to  Lucca 
della  Robbia  who  in  1440  produced  the  first 
white  enamel  made  in  Italy.  This  led  the  way 
to  those  later  triumphs  in  Italian  ceramics 
which  culminated  in  the  period  1470  to  1530,  a 
period  remarlrable  for  its  awakening  from  the 
oblivion  of  centuries  and  one  of  the  most  splen- 
did epochs  of  the  ceramic  art.  The  painter  had 
recognized  in  della  Robbia's  invention  a  mate- 
rial on  which  his  art  could  be  preserved  for  all 
time  and  loyally  backed  by  the  reigriing  houses, 
(he  princes  of  Urbino,  of  Pesaro  and  Florence, 
the  Sforw,  the  Montefeltros,  the  Medici  and 
the  Fonianasi  he  found  the  opportunity  to  ex- 

Eress  himself.  These  artist  potters  were  the 
eroes  of  the  moment;  they  were  created  mae- 
stros,  entitling  them  to  rank  with  princes.  Never 
was  an  art  so  honored,  so  worthily  expressed, 
and  from  the  great  centres  at  Ostel- Durante, 
Urbino,  Faenza,  Guhbio  and  many  other  places 
there  was  a  constant  producing  stream.    This 
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Italian  majolita  was  practically  an  art  expres- 
sion confined  to  placques,  vases,  etc.,  and  was 
not  applied  to  utilitarian  articles  if  we  except 
the  drug  pots  of  the  period.  That  came  later 
when  Italian  workmen  carried  the  art  to  France 
and  in  1578  when  the  Ncvers  works  were 
Started  Except  for  the  use  of  the  tin  enamel 
it  had  nothing  in  common  with  Italian  majolica 
and  in  the  early  part  of  the  18di  century  had 
so  degenerated  as  to  become  grotesque.  Nevers 
pottery  is  important  only  on  account  of  its  ex- 
tent. Toward  the  middle  of  the  17th  century 
Rouen  came  into  prominence  and  in  the  early, 
part  of  the  18tb  century  potteries  had  become 
very  numerous.  Several  distinct  Sh'les  of  dec- 
oration were  introduced,  owing;  nothing  to  for- 
eign influence,  and  the  industry  received  an  im- 
petus which  extended  all  over  France,  some  of  . 
the  principal  places  being  Moustiers,  Mars^lles, 
Lille.  Strassburg  and  Bordeaux,  and  literally 
hundreds  of  other  places  had  their  small  pot- 
teries. The  most  original  of  those  mentioned 
was  Moustiers ;  for  the  rest  they  relied  for  In- 
spiration on  the  parent  factories  —  Rouen 
stands  pre-eminent,  uie  faience  produced  there 
being  characteriied  by  the  loftiest  art  ideals, 
combined  with  perfect  workman&hip.  Another 
important  pottery  centre  owing;  its  influence  to 
the  Normandv  potteries  was  at  Alcora  in  Spain, 
which  was  ot  great  extent,  but  which  seems  to 
have  been  somewhat  neglected  by  ceramic 
writers.  Delft  in  Holland  came  suddenly  into 
life  at  the  commencement  of  the  17di  century 
and  a  tremendous  trade  was  built  up.  Some 
English  potters  are  known  to  have  worked 
there,  but  the  inspiration  was  no  doubt  Italian, 
for  as  early  as  1560  Peccol  Passo  of  Urbino 
had  establi^ed  at  Antwerp  a  pottery  for  mak- 
ing Italian  majolica  so  that  the  use  of  the  tin 
enamel  would  be  known  to  the  Low  Country 
potters.  The  manufaaure  of  white  ware  in 
England,  its  superiority  for  use  and  durability 
and  in  the  case  of  France  the  lowering  of  the 
duties  on  its  importation,  brou^t  die  manufac- 
ture of  faience  to  a  close.  Recent  years  have 
seen  the  reproduction  of  much  of  ttie  faience 
of  the  17th  and  18th  centuries,  their  incontest- 
able artistic  merit  being  hi^ly  valued  by  re- 
fined connoisseurs. 

After  the  collapse  of  the  faience  industry 
the  manufacture  of  earthenware  on  the  Eng- 
lish plan  was  introduced.  Uany  Enghdi  pot- 
ters assisting  in  iKrfecutig  it  The  prinapal 
factories  were  Cboisy-le-Roi,  Creil,  Ifontereaui 
Chantilly  and  Sarregueminefl.  Ware  of  good 
quality  was  made  for  a  time  but  gradually  de- 
teriorated and  the  industr^^  faced  extinction, 
but  was  rescued  by  a  scientist.  M  de  St, 
Amans,  who  with  the  assistance  of  Bronsniart 
succeeded  in  again  placing  it  on  a  sound  basis, 
About  the  middle  of  the  19th  century  there  was 
a- remarkable  art  revival  as  applied  to  ceramics 
which  has  practically  revolutionised  the  pottery 
of  France.  The  stoneware  of  Claude  Louis 
Zi^ler  (184(1-54),  so  pure  in  form  and  decora- 
tion, was  perhaps  the  first  evidenci,  followed  by 
the  remarkable  reproductions  of  Palissy  ware 
by  Charles  Avisseau  of  Tours  (1842),  his  ex- 
ample being  followed  by  Barbezet  (1850)  and 
Pull  (1855),  both  of  Paris.  From  I8S4  to  1871 
Sevres  took  the  lead  and  a  great  impetus  was 

Sven    to    the    movement    In    1859    Theodore 
eck,  the  greatest  of  French  ceramists,  demo.-i- 
strated  that  the  secrets  of  the  Orient  were  se- 


crets no  longer  and  he  apiieared  to  be  able  to 
duplicate  at  will  the  lustres  of  the  Persians,  the 
celadons  of  the  Chinese,  the  intricacy  of  His- 
pano-Moresque  or  the  mlaid  work  of  Oiron. 
Siill  more  recently  an  api^rent  army  of  artist 
potters  have  given  expression  to  their  ideals  in 
gr4s,  the  royal  factory  assisting  in  the  move- 
ment and  restoring  France  to  the  position  she 
seemed  in  danger  of  losing.  No  account  of 
French  pottery  would  be  complete  withoilt  ref- 
erence to  the  work  of  Bernard  Palissy  and  the 
faience  of  Oiron,  though  neither  appears  to 
have  exerted  any  influence  on  French  ceramics 
—  Faience  d'Oiron  was  made  under  the  direc- 
tion of  Hilftne  de  Hangest  by  her  librarian, 
Jehan  Bemart,  and  Francois  Charpentier  and 
consisted  mostly  of  small  pieces,  the  decoration 
formed  by  inlayii^  different  colored  clays.  The 
work  was  executed  in  a  marvelous  manner,  so 
well,  indeed,  that  for  centuries  it  was  impassible 
to  reproduce  it;  and  owing  to  many  of  the  lat« 
pieces  bearing  the  monogram  of  the  Dauphin 
(Henry  II)  it  was  long  known  as  Henry  deux 
ware.  Its  manufacture  extended  from  1524  to 
the  middle  of  the  century  but  the  late  period  is 
much  inferior  to  the  early  one.  Some  50  or 
£0  specimens  are  known,  each  worth  more 
than  its  weight  in  gold.  Bernard  Palissy,  a 
land  surveyor,  a  glassmaker,  a,  portrait  painter, 
but  poor  withal,  became  obsessed  with  the  idea 
of  disco  verity  the  art  of  making  enamel 
Against  difficulties  and  privations,  disappoint- 
menis  without  number,  he  struggled  ^^iast  a 
fate  whidi  threatened  to  overwhelm  him,  con- 
tinuing his  experiments  for  over  16  years,  until 
at  last  success  rewarded  him  and  the  secret  of 
the  enamel  was  discovered.  The  time  of  his 
tritmiph  was  also  one  of  the  greatest  despair, 
for  reduced  to  absolute  penury,  his  credit  ex- 
hausted, reviled  by  his  neighbors  as  a  madman, 
he  could  not  procure  fuel  to  finish  the  firing  of 
his  kiln  and  in  a  frenzy  tore  down  the  doors  of 
his  house,  broke  up  and  fed  to  the  flames  what 
little  furniture  was  left  him  in  the  house,  his 
mad  act  rewarded  at  last  by  success.  He  died 
in  1589. 

In  England  tin  enamel  never  seems  to  have 
obtained  much  popularity.  No  pottery  worthy 
of  record  with  the  exception  of  the  Encaustic 
tiles  made  by  religious  orders  in  the  14th  and 
ISth  centuries  occurs  until  the  awakening  of 
the  Staffordshire  potters  in  the  18th  century. 
We  are  not  forgetting  the  quaint  slip-painted 
wares  of  Wrotham  and  Staffordshire  which 
were  but  the  expression  of  the  nide  art  of  the 
old  English  potter  who  had  no  materials  beyond 
his  clay  to  work  with,  but  rude  as  that  art  was 
it  is  the  prototype  of  the  most  dithoult  and  most 
beautiful  ware  of  the  end  of  last  cAtury,  pite- 

Thc  advent  ot  Elers  who  came  to  England 
in  the  train  of  William  of  Orange  and  had  a 
small  pottery  at  Bradwell  Wood  prior  to  1608 
is  generally  spoken  of  as  the  bedtuiing  of 
Staffordshire  pottery,  but  as  before  liis  arrival 
there  John  Philip  Elers  is  known  to  have  been 
in  litigation  with  some  of  these  Staffordshire 
potters  for  infringing  his  rights  diere  ap- 
peared at  least  to  be  an  awakening  for  something 
better  than  the  rude  butter  pots  of  th«r  fore- 
fathers. Certainly  Elers  by  his  refined  processes 
stimulated  competition;  and  \^eii  his, carefully 
guarded  secrets  had  been  mastered  by  Astbury 
and  Twyford  and  by  them  freely  communicated 
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to  Lheir  brother  potters,  the  establiEhment  of 
an  imijortant  industry  was  laid.  Whether  the 
Elers  introduced  salt  glazing  in  England  is  a 
moot  point,  but  the  process  became  prevalent 
at  this  period.  Unlike  the  grts  de  Flandres 
it  was  extremelv  light  in  wagfat,  much  of  f* 


tableware.     Not    content    with    the    _    _ 

achieved  the  Staffordshire  potter  was  bttt 
spurred  on  to  further  effort  New  days  were 
searched  for  and  tested  in  an  endeavor  to  pro- 
duce a  white  body  and  when  in  1720  Astbury 
discovered  the  invaluable  use  of  Hint,  the  end 
was  practically  obtained.  It  gives  both  strength 
snd  whiteness,  the  two  qualities  hitherto  lack- 
ing. Other  discoveries  rapidly  followed  but 
it  was  given  to  one  man,  Jgsiah  Wedgwood, 
whose  forbears  bad  played  no  imimportant  part 
as  pioneers,  to  sjrslematizc  and  turn  into  a 
manufacture.  Much  had  been  done  already. 
Whieldon  (1740-98)  had  greatly  improved  the 
body;  Dr.  Thomas  Wedgwood  (1731)  had  in- 
vented the  agate  ware ;  Booth  (1750)  introduced 
the  dipping  of  ware  in  glaze  held  in  suspension 
in  water;  plaster  molds  had  superseded  pitcher 
and  brass  ones  and  others  tud  addea  thdr 
quota.  Wedgwood  (1730-95)  organised  and 
systematized  all  that  had  gone  before;  he 
labored  assiduously  to  improve  all  existing 
processes  as  well  as  communications  with  die 
outside  world  which  were  in  a  deplorable  state 
and  in  doing  so  not  only  enriched  himself,  but 
benefited  the  community  at  large.  He  invented 
a  new  body  emplojiing  a  material  hitherto  un- 
used in  potteiy,  barytes,  and  which  he  called 
jasper.  In  this  body  he  produced  a  series  of 
vases  ornamented  with  classical  designs  for 
which  at  the  time  there  was  a  great  vogue  and 
which  generally  are  regarded  as  his  greatest 
work.  These  designs  made  br  the  best  artists 
obtainable  were  made  in  white  clay  in  slight 
relief  in  molds  and  afterward  applied  on  the 
colored  jasper.  They  are  marvels  of  skilled 
workmanship.  From  this  time  EJiglish  earthen- 
ware has  st^dily  advanced,  such  men  as  Spode, 
MinCon,  Davenport  Ridgway,  Adams  and  a 
host  of  others  worthily  maintaining  its  prestige. 
With  the  exception  of  Davenport  the  descend- 
ants of  these  men  are  still  in  business  and  to 
them  must  be  added  the  name  of  Doulton  who 
first  as  a  manufacturer  of  stoneware  at  Lam- 
beth and  later  at  Burslem  shares  honors  with 
the  older  firms.  Whilst  *The  Potteries,*  the 
five  towns  of  Arnold  Bennett,  Stoke,  Burslem, 
Hanley,  Tunstall  and  Longton,  were  the  centre 
of  production  the  manufacture  generally  ex- 
tends all  over  the  country,  Liverpool  and  Leeds, 
which  formerly  produced  extensively,  are  now 
extinct  In  the  United  Stales  nothing  beyond 
Spasmodic  attempts  had  been  made  until  the 
middle  of  the  19th  century  Taylor  and  Speeler 
starting  to  make  white  ware  at  Trenton  in  185S 
resulting  in  the  establishment  of  a  pottery  centre 
t&ere.  At  E^st  Liverpool  from  1840,  yellow  and 
Rockingham  wares  were  extensively  made  and 
in  1872  Knowles,  Taylor  and  Knowles  com- 
menced making  white  wares,  many  other  manu- 
facturers following  their  lead.  The  use  of 
natural  gas  as  a  cheap  fuel  and  odier  causes 
has  centred  the  pottery  industry  to  the  detri- 
ment of  Trenton,  and  potteries  have  cropped  up 
in   the    surrounding  neighborhood.     Probably 
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the  largest  in  the  world,  Laug^lins,  is  situated 
at  Newall,  W.  Va.,  on  the  opposite  side  of  the 
Ohio.  Up  to  1876  practically  nothing  but  white 
ware  was  produced  and  that  of  a  mediocre 
character,  but  of  late  years  a  decided  change 
for  die  better  has  taken  place  and  we  now  suc- 
cessfully compete  with  the  products  of  the  0\A 
World.  There  is,  it  is  true,  a  certain  family 
resemblance  in  all  makes  owing  to  the  exten- 
sive use  of  decalcomanics  which  of  necessity 
are  procured  from  sources  open  to  all  By  and 
by  American  manufacturers  will  recognize  the 
value  of  originality?  and  individuality  and  per- 
haps evolve  a  distinct  American  style.  Men- 
tion must  be  made  of  the  so-called  hotel  ware, 
a  hard  durable  body  possessing  the  best  qualities 
of  both  porcelain  and  earthenware,  first  made 
by  the  Greenwood  Pottery  Company,  Trenton, 
in  1863  and  now  extensively  made  by  many 
firms.  In  art  pottery  the  name  Rookwood 
inevitably  suggests  itself.  Bom  in  the  brain 
of  a  woman,  Urs  Bellamy  Storer,  in  1880,  it 
has  been  praised  bycritics  the  world  over  and  it 
at  its  inception  was  worthy  of  such.  Present- 
day  Rookwood  is  much  more  so  for  it  is_  domi- 
nated by  a  loftier  art  ideaL  The  naturalistic  style 
of  painting  has  given  place  largely  to  a  more 
conventional  one  and  the  whole  has  become 
more  ceramic  The  Grucby  pottery  at  Boston 
was  responsible  for  some  of  the  most  artistic 
pottery  conceivable,  the  restraint  in  ornament 
the  beauty  of  the  matt  glaze  being  beyond 
criticism.  The  manufacture  is  now  princi- 
pally confined  to  tiles.  These  are  the  only 
two  art  potteries  in  America,  but  the  women' 
have  lar^l^  made  up  any  defidenqr,  the  pupils 
of  the  Sophie  Newcombe  College,  New  Orleans, 
producing  wares  almost  on  a  commercial  scale, 
so  well  designed  and  executed  as  to  undoubt- 
edly place  them  in  the  first  rank.  At  Zanesville, 
Ohio,  a  large  quantity  of  ornamented  pottery 
is  made,  the  best  of  which  is  the  multi-colored 
glazes  of  the.  Roseville  Pottery  Company,  ex- 
traordinary in  the  beauty  of  their  color  and 
challenging  comparison  with  some  of  the  best 
examples  of  Onental  art  Mention  must  also 
be  made  of  the  slip  warea  of  the  Pennsylvania 
Dutch  of  the  last  half  of  the  18th  centurj^ 
crudely  conceived  and  executed  but  interestinig 
for  its  individuality. 

South  America  did  not  fail  to  contribute 
its  quota,  the  truly  remarkable  pottery  of  Pent 
showing  a  civilization  at  a  time  so  remote  that 
it  is  doubtful  whether  it  was  the  work  of  the 
Chinese  or  some  older  race  of  which  we  have 
no  knowledge.  In  the  16th  century  Peru  and 
other  countries  were  saiding  to  Portugal  pot- 
tery impregnated  with  a  delicate  perfume  whitji 
became  known  as  Noble  Buccaros  and  about 
which  many  fantastic  properties  were  invented, 
among  others  that  if  ground  up  and  eaten  it 
was  a  sure  cure  for  all  ills.  An  English  firm 
claims  to  be  able  to  reproduce  them  but  ito 
specimens  have  come  under  our  notice. 

Germany  has  always  been  noted  for  its 
stoneware,  much  of  the  grea  di  Flandres  being 
made  there,  gaining  its  name  from  the  fact  that 
it  was  shipped  from  Flemish  ports.  The 
Hirschvogels  of  Nuremberg,  the  numberless 
potters  of  Hohr  and  Grenzhusen  were  pioneers 
in  the  work  and  modem  firms  with  added 
knowledge  have  continued  the  work.  Ceramic 
literature  is  of  a  most  voluminous  diaracter 
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tad  only  a  feir  worfcs  csn  be  indicated  which 
will  serve  as  an  introdnctioa  to  more  intensive 
reading.  Consult  for  Egyptian,  South  Kensing- 
ton and  Bristol  Museum  Catalogs;  Creek, 
Walters,   "Histoiy  of  Ancient  Potteiy' ;  Hit- 


ume  author;  French,  Gssnault  and  Garnier^ 
'French  Pottery' ;  English,  Llewellyn  Jewett, 
'Ceramic  Art  in  Great  Briuin* ;  M.  L.  Solona, 
'Art  of  tbeOld  English  Potter' ;  Burton's  <Ei«- 
Ush  Earthenware  and  Stoneware' ;  Chinese, 
Bmbell's  'Oriental  Ceramic  Art*;  Japanese, 
Audesley  and  Bowes,  'Keramlc  Art  of  Japan' ; 
General  Introdutlory,  Jervia's  <A  Pottery 
Primer' ;  Technical,  Segers,  'Complete  Works* ; 
hiofifactvring  Processes,  Saodemana,  'The 
Uanufacture  of  Earthenware' ;  Marki  and 
Monograms,  Burton's  'Marks  on  Pottery  and 
Pofcelain.' 

WnxiAH  P.  JBIVIS, 
Aitlhor  of  '■The  Pottery  iSarkt  of  the  World* 
etc. 
POTTBRY,  Mumfutnre  of.  Oay  in  it- 
self is  not  suSiaent  to  make  good  pottery.  The 
materials  used  for  mixing  with  it  are  flint, 
Cornish  stone  and  feldspar.  The  first  process 
is  to  reduce  all  these  materials  to  a  common 
fineness  by  means  of  grinding  and  levigation. 
These  in  their  proper  proportions  are  mixed 
with  water,  the  resultant  liquid  mass  being 
known  as  slip.  If  plastic  day  is  required  the 
slip  is  pumped  into  a  clay  press.  The  press 
conusts  of  a  number  of  what  are  termed  diam- 
bers  lined  wilfa  v«ry  heavy  cloth  into  which  the 
slip  is  forced,  pressure  is  brought  to  bear  on 
ttaem  and  the  water  expelled,  leaving  the  clay 
mass  inside  the  cloth  or  *bag5.»  The  presses 
are  then  opened,  the  clay  taken  from  the  bags, 
tet  as  it  may  not  all  be  of  exactly  the  same 
Consittency  a  further  process  is  necessary.  This 
was  formerly  done  by  cutting  o5  pieces  with  a 
wire  and  dashing  it  down  on  another  piece 
until  the  whole  was  of  the  same  density  and 
mmsture,  and  «as  known  as  wed^ng.  This 
is  BOW  done  by  the  pug  mill,  a  cylmder  down 
which  runs  an  axle  to  which  are  attached  blades 
of  iron  set  at  such  an  angle  that  they  not  only 
cut  the  clay  but  force  it  forward  at  the  same 
time  imtil  it  comes  out  at  die  bottom  in  a  solid 
block  about  6X4  inches.  It  is  now  in  a  plastic 
state  reat^  for  either  the  thrower  or  the  presser. 
Throwing  is  perhaps  the  most  fascinating  oper- 
ation in  all  the  industrial  arts.  Taking  a  ball  of 
clay  the  thrower  throws  it  on  a  revolving  bori- 
lontal  wheel  and  gntpt  it  on  the  side  with 
hands  held  risd,  which  forces  the  clay  to  the 
exact  centre.  He  then  with  an  upward  pressure 
raises  it  into  a  cone  and  when  this  has  been 
repeated  once  or  twice  inserts  his  thumb  in  the 
top  to  make  the  aperture,  and  according  to  the 
shape  required  so  guides  and  gently  forces  the 
clay  to  toe  proper  contour  entirely  by  the  use 
of  his  fingers.     Watching  a  skilled  worlonan, 


a  good  deal  of  nonsense  talked  about  the 
expression  of  the  thrower's-  individuality,  and 
whilst  this  may  be  true  of  the  few  craflsiDen 
who  have  mastered  the  process,  it  is  lidiculous 
as  applied  to  commercial  wares,  for  when  the 
individual  work  of  the  thrower  is  '  '  "    *  ' 


is  passed  on  to  the  tunpr,  *ho  places  it  on  a 
horiiontal  lathe  and  turns  ont  all  the  marks 
of  the  potter's  thumb  and  fii^rv  until  it  as- 
smncs  me  ecact  size  and  shape  required,  no 
better  and  no  worse  than  if  it  had  come  out  of 
the  mold.  The  process  is  very  little  emphiyed 
to~day.  For  the  presscr  much  preliminary  work 
must  be  done.  An  artist  must  design  a  shape, 
a  modd  of  it  must  be  made  and  from  this 
Bodel  must  be  made  the  molds,  so  constructed 
that  the  different  parts  of  them  hft  cleanly 
away  from  the  day  inside.  Taking  these  molds, 
the  parts  held  firmly  together  with  a  strap,  the 
pressei  lines  them  with  bats  of  clay,  whicn  he 
presses  finnly  down  and  thai  sponges  the  inside 
to  make  it  smooth.  Evaporation  causes  the  day 
to  harden  and  the  partides  to  shrink  more 
closely  together,  and  the  piece  can  then  be  re- 
moved from  the  mold.  If  it  requires  a  handle 
it  is  passed  to  the  handler  who  presses  the 
handles  from  molds  and  then  with  a  tittle 
water  or  slip  adjusts  them  to  their  proper 
place.  PUte^  saucers,  etc.,  are  made  by  ma- 
chinery, bat  tbe  prindpal  is  the  same,  the  molds 
bcins  fixed  on  a  revolving  disc,  which  greatly 
fadUtates  tbe  work.  The  ware  is  now  in  the 
■green^  stat^  and  when  thoroughly  dry  is 
teady  for  the  first  firing,  after  undergoing  which 
it  is  called  biscuit  ware,  the  firsi  form  of  pot- 
tery. If  instead  of  the  plastic  day  slip  is  used 
it  13  poured  into  a  plaster  mold,  vrfiich  being 
made  somewhat  softer  absorbs  some  of  the 
water,  the  cl^  partides  fioaiing  to  the  side. 
Tt>e  mold  is  k^t  full  of  slip  vntil  the  requisite 
thickness  is  attained,  the  snn>lus  dip  is  emptied 
out  and  the  mold  pnc  away  until  the  piece  free* 
itself  by  shrink^ft  All  mold-made  pieces  re- 
quire  fettlitw,  that  Is,  the  mold  marks  are  re- 
moved with  a  knife  or  sponge.  Biscuit  ware 
can  be  decorated  either  by  painting  with  a 
brush  or  by  printing  The  former  enables  the 
artist  to  express  himself  iust  as  on  canvass, 
except  that  his  colors  will  be  absolutely  per- 
maaenL  For  printing,  the  design  is  engraved 
on  a  copper  plate;  an  impression  on  thin  ptqicr 
is  obtained  from  this  and  transferred  to  the 
ware,  the  paper  being  afterward  washed  olE. 
In  both  cases  tbe  colors  are  mixed  widi  oil, 
and  to  remove  tbis  the  ware  is  fired  in  dK 
"hardening  on°  luln  before  die  glasc  is  applied. 
Biscuit  ware  may  also  be  dipped  in  a  pum  or 
colored  glaze,  which  simply  requires  the  "glost* 
fire  to  complete.  The  gazing  is  done  by  im- 
mersioo  in  a  tub  of  ^ase,  the  dipper  boldmg 
piece  with  the  least  possible  contact  with 
tnger  and  quickly  and  dexterously  plunEes 
the  gla^ie.  which  covers  it  all  over  with  a 
thin  film.  It  is  BOW  ready  for  its  final  firing.  In 
tbe  biscuit  kiln  it  is  immaterial  wbetber  one 
piece  touches  another,  but  this  would  be  fatal 
to  glazed  pieces,  which  are  separated  by  means 
of  separators  called  stiltSi  spurs,  pins,  etc,  ac- 
cording to  how  they  are  used  and  which  are 
easily  removed  when  the  firit^  is  finished.  A 
biscuit  kiln  will  bold  from  1,500  to  2,000 
dozens  of  ware  and  takes  from  45  to 
50  hours  to  cooL  A  glost  kiln  does  not  take 
so  long,  the  day  ware  requirini;  a  greater 
heat  than  the  glaze.  If  the  biscuit  ware  has 
been  glazed  and  fired  it  can  be  decorated  in  a 
number  of   ways,   cither   by  painttng  with   the 

I u   1 1 decalcomanien  or  bj^  printing. 
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and  only  require  a  lire  of  about  8  to  IQ  hours. 
The  average  Centigrade  heat  for  biscuit  ware  is 
1,2^°,  for  the  glaze  1210°  and  for  decorations 
on  the  Kiaze  840°.  The  heat  conditions  ia  the 
kiln  were  formerly  determined  by  the  color 
and  the  withdrawal  of  certain  trials,  but  small 
triangular  cones  made  to  melt  from  the  lowest 
to  the  highest  heat  are  placed  in  the  kila  within 
view  of  the  fireman  and  when  the  heat  they 
represent  is  readied  the;^  bend  and  melt,  show- 
ing that  the  firing  is  finished. 

WnuAM  P.  Jeans, 
Author  of  '■The  PoUery  Marks  of  the  World,^ 
etc. 
POTTSTOWN,  Pa.,  borough,  Montgom- 
ery County,  on  the  Schuylkill  River,  and  on  the 
Pennsylvama  and  Philadelphia  and  Reading 
railroads,  40  miles  northwest  of  Philadelphia. 
It  was  laid  out  as  a  town  in  1752  and  was  at 
first  named  Pottsgrove,  after  its  founder,  John 
Potts;  in  1815  it  was  incorporated  as  a  borough 
and  renamed  Pottstown ;  the  boundaries  of  the 
borough  were  increased  in  18SS.  It  is  the  trade 
centre  of  a  fertile  agricultural  region,  "nie 
iounediate  vicinity  possesses  considerable  min- 
eral wealth  and  as  a  result  Pottstown  has  grown 
to  be  o-  importance  as  an  industrial  centre. 
Though  at  the  time  of  the  last  United  States 
census  Pottstown  was  only  39th  in  size  amongst 
die  cities  of  Pennsylvania,  it  was  18th  in  vol- 
ume of  products  manufactured  in  its  78  indus- 
trial establishments.  The  total  value  of  these 
products  in  1909  amounted  to  $12,205,000,  an 
increase  of  68  per  cent  since  1899.  The  capital 
invested  in  these  industrial  establishments  was 
almost  $10,000,000,  and  the  number  of  persons 
engaged  in  industrial  pursuits  was  4,123,  more 
than  25  per  cent  of  its  total  population.  The 
borou{^  ts  especially  noted  for  its  manufactures 
of  iron  and  steel;  it  contains  rolling  mills,  blast 
furnaces,  steel  mills,  bridge  works,  boiler  works. 
nail  factories  and  manufactories  of  agricultural 
implements;  also  cigar  factories,  carriage  works, 

Elaning  mills  and  creameries.  It  has  a  public 
igh  school  and  library  as  well  as  a  number  of 
pnvate  educational  institutions,  the  best  known 
of  irfrich  is  High  School,  a  non-sectarian  sec- 
ondary school  for  boys.     Pop.  15,599. 

POTTSVILLE,  Pa.,  borough,  county-seat 
of  Schuylkill  County,  on  the  Sdiuylkill  River, 
near  its  source,  and  on  the  Pennsylvania,  the 
Lehi^  Valley,  the  Philadelphia  and  Reading 
and  the  Central  of  New  Jersey  railroads,  95 
miles  northwest  of  Philadelphia.  It  was  first 
settled  in  1800,  incorporated  in  1828  and  made 
the  county-seat  in  1851.  It  ia  situated  amot^c 
the  Schuylkill  anthracite  coal  fields  and  is  one 
of  the  most  important  mining  centres  and  ship- 
ping points  of  the  region.  Its  manufacturing 
interests  are  also  of  considerable  importance. 
The  total  valne  of  products  manufactnred  in 
1909  in  its  91  industrial  establishments  amounted 
to  $9,138,000,  an  increase  of  99  per  cent  since 
1899.    "Hie  capital  invested  was  $13,981000,  and 


tabtishments  include  steel  mills,  blast  furnaces, 
rolling  mills,  foundries,  planing  mills,  cotton- 
velvet  and  silk  milb.  It  was  in  Pottsville  that 
anthradle  coal  was  first  successfully  ueed  in 
smelting  iron  ere.  Among  its  more  important 
bmldinn  are  the  county  conrthouge  and  jail,  a 
pnUic  liospital  and  (he  Potlsville  Athenieum. 


The  latter  contains  a  library  and  the  borou^ 
also  has  a  public  Ubrary  as  well  as  the  county 
law  library.  There  are  a  pubUc  high  school, 
public  and  parish  graded  schools  and  some  pri- 
vate educational  institutions.  The  chief  execu- 
tive officer  of  the  borough  is  a  burgess,  elected 
for  three  years ;  the  legislative  body  is  a  bor- 
9u^  council,  possessing  the  power  of  appoint- 
mg  many  of  the  city  officers;  the  city  aiiditor, 
city  treasurer  and  the  school  directors,  however, 
are  elected  by  the  people.    Pop.  20,236. 

POTTSVILLB  CONGLOMERATE,  the 
name  by  which  the  Millstone-Grit  at  the  base 
of  the  Pennsylvania  series  (coal  measures)  is 
generally  known  in  Pennsylvania,  because  it 
has  its  greatest  development  at  Pottsville,  near 
the  eastern  edge  of  the  anthracite  fields,  It  is 
there  more  than  a  thousand  feet  thick,  but 
toward  the  west  and  north  grows  thinner.  The 
rock  is  composed  of  sand  and  pebbles,  cMefiy 
of  quartz,  giving  it  considerable  hardness. 


POTVIN.  po-vaA,  Charles,  Bela 
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fc,  Mons,  Belmum,  2  Dec  1818;  Z  Ixelles,  t 
March  I9(^.  He  was  educated  at  the  CalhoUc 
University  at  Louvain,  became  professor  of  na- 
tional literature  at  Brussels  in  1883  conservator 
of  the  Wtcrtz  Museum  there,  and  in  1881  a 
member  of  the  Belgian  Academy.  He  was  edi- 
tor of  La  Nation  in  1850-53.  and  in  1862  be- 
came editor  of  the  Revue  de  Beigigtte.  For 
many  years  he  was  the  recognized  leader  of  the 
Liberal  party  In  Brussels.  _  His  writings  com- 
prise volumes  of  verse,  history,  political  phi- 
losophy and  criticism,  including  'L'Eglise  et  la 
morale'  (1838,  under  the  pseudonym  Dom 
Jacobus) ;  *Le  Roman  de  Renard'  fI860J ; 
Marbres  antiques  et  crayons  modemes'  (1862) ; 
'Jacques  d'Artevelde'  (1861) ;  <L'Histoire  des 
lettrea  en  Bel^ue>  (1882)  J  and  'L'Art  Grec' 
(1895). 

POUCHED  DOG.  See  DAainwt  '""""  ' 
POUGHKBBPSIE,  po-kip'sl,  N.  Y.,  city 
and  county-seat  of  Dutcness  County,  on  the 
eastern  bank  of  the  Hudson  River,  72  mites 
north  of  New  York,  midway  between  the  High- 
lands and  the  Catskills,  and  on  the  New  York 
Central  and  Hudson  River  anij  the  Central  New 
England  railroads.  A  feriy  connects  it  with 
the  West  Shore  Railroad.  A  cantilever  bridge 
carries  the  Central  New  England  lines  across 
to  the  west  bank  of  the  river.  Poughkeepsie 
has  an  elevation  of  200  feet  and  a  mean  annual 
temperature  of  50°,  The  city  is  the  seat  of 
Vassar  College  (q.v.),  of  Glen  Eden  Seminary, 
Putnam  Hall,  Eastman  Business  College,  Adri- 
ance  Memorial  Library,  containing  over  40,000 
volumes,  the  Hudson  River  State  Hospital  for 
the  Insane,  Va^sat  Brothers'  Institute,  Vassar 
Brothers'  and  Saint  Francis  hospitals,  Prin^le 
Home,  Columbus  Institute  and  Riverview  Mili- 
tary Academy.  College  Hill  Park  has  an  area 
of  100  acres  and  is  finely  situated,  commanding 
a  magnificent  view  of  the  Hudson.  The  Inter- 
collegiate regatta  is  an  annual  event  in  June. 
There  are  four  national  banks,  one  trust  com- 
pany and  one  savings  bank,  with  total  resources 
of  $30,000,000.  There  is  also  an  active  Chamber 
of  Commerce  of  822  members  and  having  an 
annual  income  of  over  $22,000.  The  assessed 
value  of  property  subject  to  taxation  is  as  fol- 
lows; Real  property,  $24344,845;  personal 
property,  $956,650;  speaal  franchise;  $1,387,680; 
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is  J2S.97  per  %i,<m  valuation"'  There'  are  55 
lines  of  manufacture  in  the  city  with  products 
having  an  estimated  total  value  of  $15,000,000 
and  employing  over  5,000  people.  There  are, 
all  told,  176  establishments,  employing  5,580 
persons;  of  the  latter  147  are  proprietors  and 
firm  members,  704  are  salaried  employecE  and 
4,729  are  wage-earners.  The  capital  invested 
aggregates  $13,935,000;  wages,  $2,284,000;  sala- 
nes,  $1,039,000.  The  cost  of  materials  used 
aggregates  $6,115,000,  and  the  value  added  by 
manufacture,  $6,676,000.  The  chief  manufac- 
tures are  mill  supplies,  underwear,  trousers, 
cigars,  candied  fruits  and  preserves,  cream 
separators,  foundries,  knitgoods,  celluloid  arti- 
cles, skirts,  infants'  garments,  ball  bearings, 
auto  specislties,  children's  dresses,  machine- 
shop  products,  linen  and  cotton  mesh,  shoes, 
ivory  tultons,  piano  and  organ  players,  dyes,  etc 
In  September  1917  the  average  wage  of  44  con- 
cerns employing  men  in  Pou^dceepsie  was 
S16.01,  and  the  25  concerns  employing  women 
$9.90  per  week.  There  are  U  grade  schools  with 
5,500  pupils,  five  parochial  schools,  a  $250,000 
high  school  wth  1,100  students.  About  $150,000 
represents  the  municipal  annual  outlay  on  edu- 
cation, Poughkeepsie  has  steamer  connection 
with  Albany,  New  York  and  other  Hudson 
River  points.  It  is  also  a  terminal  point  on  the 
State  canal  system.  What  is  now  termed  the 
city  of  Poughkeepsie  dates  far  back  of  definite 
records.  Its  name  is  found  in  an  Indian  deed 
of  date  5  May  1683,  granting  to  Pieter  Lam- 
singfa  and  Jan  Smecdes  each  a  farm,  and  to 
the  latter  also  a  waterfall  near  the  eastern  bank 
of  the  Hudson^  to  build  a  mill  thereon.  The 
■waterfall  is  called  Peoghkepesinph  (■the  place 
where  the  water  brealra  through').  A  Dutch 
settlement  sprang  up  about  \W?,,  and  during 
the  Revolntlonsry  War  the  place  was  a  base 
for  the  ContinenUl  armies.  In  1778  it  became 
the  State  cardial  and  in  1788  the  Federal  Coiv 
stitution  was  ratified  at  a  State  convention  held 
here.  In  1799  it  was  incorporated  and  in  1854 
was  chartered  as  a  dly.  The  present  diarter 
was  granted  in  1874.  Under  it  the  people  elect 
a  mayor,  a  common  council  of  14  members 
and  an  aid erman-at- large,  who  is  president  of 
the  council.  Pop.  32,O0a  Consult  Plait,  R, 
'Eagle's  History  ol  Poughkeepsie'  (Pough- 
keepsie 1905). 

POULSON,  p6I's6n,  Nieli,  Danish-Amer- 
ican architect,  ironmaster  anl  philanthropist :  b. 
Horsens,  Denmark,  1843;  d  3  May  1911.  He 
studied  architecture  and  building  at  Copenhagen 
and  came  to  the  United  States  in  1864.  He  was 
for  two  years  employed  in  the  United  States 
government  supervising  architects'  office  at 
Washington  and  afterward  was  in  charge  of 
the  architectural  and  engineering  departments 
of  the  New  York  Architectural  Iron  Works. 
He  engaged  in  business  in  partnership  with  C. 
M.  Eger  in  1876.  the  firm  being  incorporated 
as  the  Hecla  Iron  Works,  New  York,  in  1897. 
Poulson  was  an  .active  promoter  of  the  welfare 
of  his  employees,  a  free  technical  school  was 
established  by  the  company  and  many  of  the 
men  were  enabled  to  establish  themselves  In 
business.  He  was  also  desirous  of  a  closer 
■understanding  between  the  United  States  and 
Scandinavian  countries  and  in  1910  gave  $100,- 


000  to  ^  expended  in  an  exchange  of  lecturers 
a?id  students.  His  fortune,  amounting  to  about 
$500,000,  was  left  to  the  same  cause  and  resulted 
in  the  establishment  of  the  American-Scandina- 
vian Foundation  and  the  American-Scandina- 
vian Society.  Scholarships  for  Scandinavian 
students  were  established  at  Harvard,  Yale, 
Columbia  and  the  Massachusetts  Institute  of 
Technoltwv;  while  those  for  American  students 
were  at  Christiania,  Copenhagen  and  Upsala. 

POULTNSY,  polt'nl,  Vt.,  town,  Rutland 
County^  on  the  Poultney  River  and  Lake  Saint 
Cathenne  and  on  the  Delaware  and  Hudson 
Railroad,  18  miles  southwest  of  Rutland.  It  is 
in  an  agricultural  region;  slate  is  quarried  in 
the  town  and  vicinity  and  there  are  slate  manu- 
factures, a  foundry  and  machine  shops.  It  is 
situated  in  a  picturesque  country  in  the  Green 
Mountains  and  the  lake  affords  facilities  for 
boating  and  fishing;  consequently  the  town  has 
become  popular  as  a  summer  resort  and  con- 
tains several  hotels.  It  has  a  public  high  school 
and  is  also  tfie  seat  of  the  Troy  Conference 
(Methodist)  Academy.    Pop.  3,644. 

POULTON,  Edward  Bagnall,  English 
sdentisc :  b.  Reading,  Berkshire,  27  Jan.  1856. 
He  waaeducated  at  Oxford  and  was  demon- 
strator in  the  anatomical  department  of  the 
University  Museum  1877-79,  and  lecturer  in  nat- 
ural science  at  Keble  College  1880-89,  as  well 
as  at  Jesus  College  1830-89.  In  1839  he  became 
a  Fellow  of  the  Royal  Society  and  since  1893 
has  been  Hope  professor  of  zoologv  at  Ox- 
ford He  was  vice-president  of  the  Royal 
Society  1909-10,  president  of  the  Liniuean 
Society  of  London  1912-16  and  is  a  member  or 
correspondent  of  many  scientific  societies.  He 
delivered  a  course  of  lectures  before  the  Lowell 
Institute,  Boston,  Mass.,  in  1894  on  'The  Mean- 
ing and  Use  of  Colors  in  Animals.*  He  is  the 
author  of  'The  Colors  of  Animals'  (1890)  : 
'Charles  Darwin  on  ihe  Theory  of  Natural 
Selection>  (1896) ;  'Essays  on  Evolution' 
(1908);  'Charles  Darwin  and  the  Origin  of 
Species'  (1909);  <Viriamu  Jones  and  other 
Oxford  Memories'  (1911);  'Hope  Reports' 
(Vols.  I-IX,  1897-1913),  etc 

POULTRY.  A  term  designating  collec- 
tively all  birds  which  have  been  domesticated 
for  their  flesh,  eggs  or  feathers,  for  fighting  or 
for  pets,  including  fowls,  dudes,  ^eese,  swans, 
turkeys,  guineas,  peacocks  and  pigeons.  The 
word  "fowl'  once  included  wild  ^me  birds 
but  now  applies  only  to  the  domesticated  fowl 
(galiiu  domesticus)  and  does  not  properly  in- 
clude turkeys,  guineas  or  pheasants  which  be- 
long to  a  similar  ^;enus  (.Phasiaruu)  which  are 
now  kept  in  semi- captivity  and  are  only  par- 
tially domesticated. 

Origin. —  The  common  fowl  wfatdi  makes  up 
the  largest  class  of  domestic  poultry  is  suji- 

Sied  to  have  originated  in  southwestern  Asia, 
irwin  believed  all  domestic  fowl  to  have 
sprung  from  a  single  species,  the  wild  jimgle 
fowl  (gailiis  bankivai  which  still  is  found  in  the 
jungles  of  India  in  the  wild  state.  His  belief 
was  founded  upon  the  fact  that  gallus  batikiva 
closely  resembled  the  common  Black  Breasted 
Red  Game  of  to-day,  one  of  the  oldest  varie- 
ties of  domestic  fowl  known;  that  it  crosses 
readily  with  the  common  hen,  producing  fertile 
offspnng;  that  it  resembkB  tte  dotimtic  fowl 
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in  voice  and  action ;  that  it  is  readily  domes- 
ticated and  that  according  to  his  observations 
it  produced  sterile  offspring  when  crossed  with 
other  species  of  wild  fowl  and  that  sterile  otf- 
sprinjf  resulted  when  other  wild  Species  were 
crossed  with  domestic  fowl.  On  the  latter  two 
points  it  is  believed  that  Darwin  was  in  error 
and  that  many  varieties  of  common  fowl  have 
descended  from  several  wild  species  and  their 
crosses.  In  support  of  the  belief  it  is  known 
that  several  domestic  varieties  bear  a  much 
closer  resemblance  to  Other  wild  species  than  do 
galitu  bankwa.  The  Oriental  games,  for  ex- 
ample,  resemble  gallus  giganleiu  much  more 
closely  than  they  do  galbts  bankhm;  indeed,  the 
galtus  giganteus  kept  in  domestication  by  the 
natives  of  the  Malay  Peninsula  at  the  present 
■"--     --     1  like  the  Ualay  breed  of  r       '- 


which  may  have  contributed  largely  or  in  slight 
degree  to  the  foundation  of  the  common  fowl 
are  gallus  bankwa  or  igallus  ferrugineus)  from 
soiltnem  India  only  ;  gallus  sonnerala,  found  in 
Hindustan;  gallus  fercatus  from  Java;  gallui 
tla«leyi  from  Ceylon ;  gallus  giganleiu,  the 
Kulm  fowl  of  the  Malay  peninsula,  and  others 
not  so  well  known. 

The  principal  characteristics  of  the  domestic 
fowl  are  as  follows:  Beak,  heavy;  ^IJet  en- 
larged to  form  a  crop;  small  stomach;  gizzard 
Strong  to  crush  hard  seed ;  two  long  sxca ;  body 
temperature  105  to  106,  varying  slightly  accord- 
ing to  temperature  of  the  environment;  feet 
adapted  to  scratching,  running  and  perching; 
wings  not  suited  to  long  flight;  gregarious; 
polygamous;  domestic  in  the  eitreme;  prolific; 
period  of  Incubation  21  days;  young  covered 
with  down  and  able  to  run  about  as  soon  as 
hatched;  brave  in  defense;  fiesh  and  eggs 
prized  as  human  food. 

Hifltory.— Fowls  are  the  oldest  of  our  do- 
mesticated animals  so  far  as  history  records. 
The  earliest  record  is  to  be  found  in  a  Chinese 
encyrlopedia  compiled  from  ancient  documents, 
where  it  says  'fowls  are  creatures  of  the  west.* 
Fowls  were  introduced  into  China  1,400  years 
B.C.  and  the  Chinese  considered  the  Indian 
region  as  their  source.  They  were  also  men- 
tioned by  Aristophanes  between  400  and  500 
B.c^  and  it  is  said  are  figured  on  Babylonian 
cyhnders  between  the  6th  and  7tfa  centuries  B.C. 
Mention  of  fowls  is  also  made  in  the  writings 
of  the  Greek  and  Roman  authors  Theognis, 
Aristotle,  Diodoms,  ^Sschylua,  Plutarch,  Plato 
and  Pliny,  and  are  supposed  to  have  been  takes 
into  the  British  Isles  by  the  Romans,  who 
regarded  them  as  sacred  to  Mars.  The  cock 
bas  in  all  ages  occupied  an  exalted  portion  as  aa 
emblem,  symbolizing  courage  among  the  ancient 
Ganis  and  afterward  among  the  French,  who 
used  it  on  their  ensign  after  the  Revolution.  It 
figures  also  in  ttie  Bible  and  has  been  used  in 
Christian  art  to  symbolize  the  Resurrection.  At 
the  present  day  it  is  regarded  by  political  parties 
as  a  herald  of  victory. 

Bxtent  and  Importance  of  the  Poultry 
Industry. —  Poultrv  husbandry  is  an  old  art 
and  a  comparatively  new  science  for  it  is  only 
within  the  present  century  that  special  atten- 
tion has  been  given  to  raismg  poultry 
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classify  the  information  on  the  subject  into 
anything  like  a  science.  The  explanation  of 
this  recent  advance  may  he  found,  first,  in  the 
fact  that  this  class  of  domestic  animals  sup- 
plies human  food  that  is  second  only  in  im- 
portance and  value  to  dairy  products.  The  egg 
offers  the  most  digestible  form  of  meal  known 
and  one  which  can  be  cooked  in  the  greatest 
nimiber  of  attractive  ways,  and  the  flesh  forms 
an  article  of  diet  imiversally  prized  for  its 
attractive  flavor,  which  is  distinctly  diflerent 
with  each  kind  of  poultry.  In  addition  to 
and_perhaps  of  greater  importance  than  the 
nutritive  value  of  e^s  is  the  vitaminc  value 
which  eggs  possess  in  targe  degree  and  which 
are  essential  to  growth.  The  fact  that  eggs 
contain  all  of  the  nutritive  ctualities  and  also 
the  life-giving  vitamine  principle  complete 
and  in  proper  proportions  to  sustain  the 
developing  embryo  chick  makes  the  egg 
superior  even  to  milk  in  sustaining  human  life. 
The  second  reason  is  found  in  the  fact  that 
poultry,  particulartjr  fowls  and  pigeons,  are 
variable  and  plastic  tn  the  hancb  of  the  breeder 
and  can  be  rai»dly  and  skilfully  made  to  ac- 
quire new  forms  and  colors.  In  no  branch  of 
animal  hnsbandry  have  so  striking  results 
been  accomplished  as  in  poultry  breemng.  Ob- 
serve the  large  number  of  varieties  at  the 
present  time  and  note  the  contrast  between  the 
mammoth  Brahma,  weighing  12  pounds,  and 
the  diminutive  bantam  of  the  same  name, 
weighing  20  ounces;  the  brilliantly  spangled 
Hamburg  and  the  sombre  Orpington;  the  long 
tail  of  the  Yokohama  and  the  inconspicuous, 
cushion  tail  of  the  Cochin ;  the  clean,  close  feath- 
ering of  the  Indian  game  and  the  abundant, 
fluffy  feathering  of  me  Asiatics;  the  smooth 
shanks  of  the  Plymouth  Rock  and  the 
feathered  shanks  of  the  Lang^ao;  the  great 
prolificacy  of  the  sprightly  Leghorn  ana  the 
large,  solid  muscle  of  the  unproductive,  clumsy 
Indian  Game.  Also  note  the  great  varie^  of 
plumage,  both  in  color,  color  pattern  and  form 
of  feather  in  the  different  breeds  and  varieties 
of  the  domestic  fowl.  For  exampl^  the 
spangled,  laced,  penciled.  Striped  barred  pat* 
tern  and  the  solid-colored  feather,  including  re^ 
buff,  black,  white  and  blue;  and  in  feather 
forms  —  ragged  in  the  Frizzles  and  downy  in  the 
Silky;  varieties  of  fowls  with,  eyes  varying  in 
color  from  black  to  pearl,  bay  or  gray;  fowls 
with  rose  combs,  leaf  combs,  single  or  pea 
combs,  spike  combs ;  fowls  with  or  without 
beards  and  crests  and  showing  in  their  plumage 
every  color  of  the  spectrum. 

Equal  in  variability  to  the  domestic  fowl  is 
the  pigeon  with  its  vastly  different  types  of 
colors,  sizes,  shapes  and  physical  characteristics. 
Then  reahze  that  all  of  ^ese  have  been  pro- 
duced within  the  history  of  man;  in  the  case  of 
the  fowl  from  a  single  or,  at  most,  a  few  wild 
species  of  jungle  fowl,  and  in  the  case  of 
pigeons,  from  the  single  rock  pigeon-  more- 
over, domestic  fowls,  including  several  hundred 
varieties,  breed  reasonably  true. 

Poultry  Statistics  1910  and  1900  in  the 
United  States.— The  tables  on  following  page 
give  the  number  of  the  various  kinds  of  poultry 
reported  ui  1910  and  1900.  together  with  theil 
value,  and  the  number  of  farms  reporting  each 
kind  in  1910;  the  number  and  value  of  ponltiy 
by  States,  value  of  products,  etc. 
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The  summary  on  poultry  shows  that  the  total 
number  of  farms  reporting  the  different  kinds  in 
1910  was  5,585,012,  the  total  number  of  fowls 
being  295,876,176.  and  the  total  value  $IS3,3M,- 
000.  Of  the  total  number  of  farms  reporting, 
nearly  all,  or  5,577.218.  reported  chickens,  num- 
bering 280,3«,643.  valued  at  $140,193,000.  The 
number  of  farms  in  the  United  States  report- 
ing poultry  increased  489,732,  or  9-6  per  cen^ 
during  the  decade.  The  total  miniher  of  fowls 
Increased  18.1  per  cent,'  while  the  relative  in- 
crease in  their  value  was  considerably  over  fotir 
times  as  great,  amounting  to  7a9  per  cent.  The 
average  number  of  foms  per  farm  reporting 
increased  from  49  to  S3. 

PoDLTKy  Stattstics  noK  THE  Census  Report 
1910,  Umiixd  States. 
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3.  HlNDuri...     lO.MT.lOe     9.  NcwYork.      TI.319.0M 
'    '•"                  17,341,289  10.  Mlohiaan..     39.9IS.S51 
IS,  736,038  
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t.  Rhode  Iiland 29B 

r!  Na*  Ha'i^id^ir^: ;      ilfT 

I.  Monlaiu 276 

I.  WiihioKton 268 

).  Ne«J«nsy 264 


I.  Amsbican  Classes  or  Pocltxy. 
This  class  inchides  six  breeds  and  varieties, 
as  follows : 


Plymouth  Rocks,  six  varieties. 


Silver  Penciled. 

Partri<^;e. 

Columbtan. 

Silver. 

Golden. 

White. 

BufF. 

BUck. 

Partridge. 

Silver  Penciled. 

Columbian. 

(Black. 
[Mottled. 


Javas  

Dominiques. 

Rl,«l=I.I„dRri. {S'SSl- 

Buckeyes, 

L.  History  and  Or^in. —  The  oldest  rarie- 
ties  in  the  American  class  are  only  about  55  to 
60  years  old  Youngest  only  10  to  a  dozen 
years  and  new  ones  developing.  All  are  of 
mixed  origin.  Composite  breeds  all  originating 
in  America. 

2.  Distingciahing  CbuM  Characteiiadca. — 
(a)  Purpose.  General  purpoM,  nKOt  and  tggt, 
and  exh&ition. 

(h)  Size  and  weight    Medium  to  large. 

(c)  Type  ccmipact,  bkicky,  meaty,  symmetri- 
cal, grace  fuL 

(d)  Plumage.  Moderate  in  quantity.  At- 
tractiTe  in  color  pattella  and  types.  Numerous 
colors  to  suit  the  fancy;  Barred,  Penciled, 
l^ced,  Mottled,  Stripd,  Red,  White,  Black, 
Buff. 

(e)  SWa    Yellow  mediom  to  cfarse. 

(f)  Attractiveness.  Attractive  on  account 
of  type,  carriage  and  color  variations.  "Style 
Plus.* 

(g)  Rate  of  develapmenL  Moderately  rapid, 
maturing  diree  to  four  weeks  later  than  Leg- 
horns mtder  normal  conditions,  and  three  to 
four  weeks  earlier  than  Asiastics. 

(h)  Habits.  Non-flyine,  active,  low  to 
medium  fences  will  retain  oicm.  Very  best  of 
foraccn. 
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(i)  Tonperammt.  Active,  but  not  sprigblly, 
dow  bat  not  sluggi^. 

O)  Hsrdiness.  Very  hanty,  smtdl  to 
nMmm  comb  and  wattles.  Welt-pTotected 
bodies. 

(k)  Uatemal  qualities.  The  very  best. 
Courageous  and  strong.  Broodins  instinct 
largely  developed,  intelfagent,  Idnd  msposition, 
mediiun  size,  not  clumsy.  OccBsionally  bred 
small  for  hatching  and  brooding  wild  game 
birds.  Smooth  shanks  are  an  advantage  in 
brooding, 

(1)  Disposition.  Kind,  somewhat  combative, 
but  not  vinous. 

(m)  Prolificacy.  Except  in  some  instances. 
The  very  best  of  winter  layers.  Good  all-year- 
romid  producers.  Superior  lo  Asiatics,  but  in~ 
ferior  lo  Mediterraneans. 

(n)  Eggs.  Slightly  tinted  to  very  dark 
brown,  mostly  lighter  tints.  Size  medium  to 
lai^e.     Thick,  uniform  shells. 

(o)  Meat  production.  Excellent  Medium 
as  to  quantity  and  also  quality  and  rapidity  of 
growth.  Rocks  for  large  roasters,  Wyandottes 
for  broilers  or  medium  to  light  roasters,  and 
F^ode    Island    Reds    for    small    to    medium 

(p)  Breeding  efficiency.  Most  of  the  breeds 
are  reliable  in  transmitting  their  character^  bnt 
are  not  as  prepotent  as  Asiatic  or  Me<uter- 
raneans  because  a  composite  group  and  of  more 
recent  ori^n. 

(d)  Variable  phyiical  characters  are:  (1) 
Shanks  smootk  yellow  except  Javas,  and  re- 
sponsive ;  (2)  Skin  yeltow  (except  Javas)  ;  (3} 
Comb  and  wattles  medium  to  large;  (4)  Ear- 
lobes  red;  (5)  Uolting  normal. 
II.  Asiatic 

This  class  includes  Aree  breeds  and  eight 
varieties  as  follows: 

Brahmas jg± 

(Buff. 

Coddn^ 'teir 

l  Black. 

Lansshans \^^t. 

For  breeds  and  varieties  consult  the  •Amer- 
ican Standard.' 

1.  History  and  Origin.— These  are  among 
tbe  oldest  known  bree<».  Nooie  are  ol4er  ex- 
cept, perh^s,  the  games.  They  aie  of  Cbineib 
onnn  with  a  parentage  too  remote  to  be  known. 

The  siie  of  fowl  appeared  to  be  a  religious 
requirement  in  the  coimtiy  of  origin.  Have 
exerted  the  greatest  influence  of  any  class  of 
fowl  in  the  formation  of  new  breeds  in  this 
country. 

2.  DistlngitiihinK  CIub  Chartcteriatict.— 
(a)  Purpose.  Meat  and  winter  eps  production 
and  for  exhitntion.  Poor  laying  qualities. 
Among  the  best  for  heavy  roasters  and  capons, 
particularly  the  Brahmas.  Es(>eclal1y  desirable 
for  capons,  especially  for  crossing  for  meat  pui> 
poses.  Rather  coarse  flesh.  For  village  and  gen- 
eral farm  rather  than  large  poultry  plants,  ex- 
cept on  roaster  farms,  (b)  Size  and  wei^t. 
The  largest  and  heaviest  class,  weiring  from 
It  to  lif  pounds  for  the  cock;  7'A  to  S^  for 
the  hens. 

(c)  Type.  Rangy,  targe  bone,  open  organisa- 


tion. Tbe  abape  of  the  breedi  di&ers  widely. 
Bnthaia  erect,  stately.  Cochin  squat^.  Lang- 
shaa  bll  and  l^cgy. 

(dl  Pliuuge.  Exceedingly  heavy,  The 
breeos  are  parli-colored  and  solid  buff,  black 
and  uihitt.  The  breed  of  feathers.  VTithstand 
cold  weather. 

(e)  Skin.    Yellow  and  coarse. 

(f)  Attractive  because  stately  and  large. 

(g)  Rate  of  development  slow,  late  matur- 
ing both  in  growth  and  in  egg  production.  Have 
a  pronounced  lank  and  bony  state  in  develop- 
ment 

(h)  Habits.  Non-flyers.  Do  not  scratch. 
Feet  on  ground  all  time.  Low  fences  and  small 


Not  easily  f listened. 

Ci)    Hardiness.     Very  bardy  nj _,    

cept  wEen  bred  in  too  close  cononement  for  the 


fancy.  Resistant  to  unfavorable  conditions.  Not 
responsive  to  disturtung  climatic  conditions. 

(k)  Maternal  qualities.  Brooding  instinct 
largely  developed.  Persistent  sitters.  Kind,  but 
dumw  mothers.  Because  of  thor  large  siae 
and  abundance  of  feathers,  they  can  cover  many 
eggs  and  chickens. 

(1)  Disposition.  Kind.  Not  quarrelsome  or 
combative. 

(m)  Prolificacy.  Poor  producers.  A  large 
proportion  of  ems  in  late  winter. 

(n)  Eggs.  Hediuta  to  large  in  size,  but 
small  in  proportion  to  the  uze  of  fowls.  Fairly 
uniform  in  shape  and  siie.  Color,  U^t  to 
very  dark  brown  and  fair^  uniform. 

(o)  Breeding  efiiciency.  Prepotent,  because 
characters  long  established  and  proven.  Mating 
efficiency  low — Brahmas,  1  male  to  8-10  fe- 
males. iLangshan,  1  m^e  to  12-15  females. 
Cochins,  1  male  to  6-S  females. 

(p)  Meat  quality.  Considered  coarse  in  tex- 
ture but  large  in  quantity  for  Brahmas  and 
Langshans  but  to  a  less  extent  of  which  Cochins 
are  not  meaty.  Brahmas  and  Langshans  are 
among  the  best  for  meat  production  of  any 
of  the  larger  breeds.  Not  equal  to  Orpington 
or  Dorking,  Lafleche  or  FaveroUes,  Sussex,  but 
as  satisfactory  as  the  American  class,  as  Rocks 
or  Wyandottes  and  better  than  the  Mediter- 
raneans, such  as  iLeRhorns,  Anconae^  etc,  espe- 
cially satisfactory  for  ■xoasters,*  tut  not  as 
broilers. 

(q)  Variable  physical  tjiaracters,  as  indicat- 
ing laying  condition  and  productive  capacity. 
Leas  responsive  (o  feed,  fri^t  and  tcmpera- 
tnre:  (1)  Shanks  yeUow.  Feathered;  (2)  Sldn 
yellow;  (3)  Comb,  pea  comb  and  single  comb, 
small.  Wattles  medium  in  size;  <4>  Earlobw 
red;  (5)  Molting  faai^ts  similar  ta  o^er  breeds. 

III.  UaDrmtAHBAN. 
In  this  class  are  five  breeds  and  17  varie- 
ties as  follows. 

Single  Comb  Brown. 

Rose  Comb  Brown. 

Single  Comb  White 

Rose  Comb  White, 
l^eghofos Single  Comb  BuS. 

Rose  Comb  Buff. 

Single  Comb  Black. 


I  Fyie. 
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III.  MEomuANULN  —  Continued. 

(Single  Comb  Black. 

I  Rose  Comb  Blade. 
Uioorcas ^  Single  Comb  White. 

I  Rose  Comb  White. 

i  Single  Comb  Baff. 

Spanish  White  Faced  Black 

Blue  Andalusians. 

A»"- iS^cSf- 

1.  Orifia  and  History^—  Next  to  the  Amer- 
icaDS  they  are  the  most  popular  breeds.  All 
from  Italy  and  Spain  or  in  the  nei^bor- 
hood  of  me  Mediterranean, 

2.  DiatinguithinE  Cbarmcteristici. — Active, 
non-brootfer,   prolific 

(a) Purpose.    Special  ^[breeds. 

(b)  Size  and  weight.  Generally  light  to 
metUum  except  Minorcas,  vrtiich  are  heavy. 

(c)  Type.  Well-balanced  proportions.  Small 
boneo,  compact 

(d)  Plumage.  Light  and  close  feathered.  In 
many  colors,  white,  Duff,  brown,  red,  pyle  and 
black,  in  the  native  (uuntry;  black  predominat- 
ing :  mostly  solid  colors,  mottled,  penciled, 
■tnped. 

(e)  Skin.  Fme  in  texture.  Yellow  exc^ 
Minorcas  and  Spanish. 

(f)  Attractiveness.  Graceful,  sprightly,  head 
points  and  phmiage  especially  artistic. 

(g)  Rate  of  development  Rapid  in  both 
growth  and  reproduction  except  Minorcas, 
which  are  like  the  breeds  of  the  American  class. 

(h)  Habits.  Flyers.  Only  fair  foragers  be- 
cause timid.  Especially  active  and  industrious 
in  scratching  and  foraginfc.  Exceedingly  aclive 
in  hunting  for  food  but  timid  in  foraging  long 
distances. 

(i)  Temperament  Alert,  nervous,  flis4>tr, 
qtiidc  acting;  that  is,  eaaly  friKhtened. 

(i)  Hardness.  Very  athiptable  to  wide  ex- 
tremes but  more  suited  to  mild  climates.  Suffer 
from  frozen  head  appendages,  comb  and 
wattles.  Ver^  responsive  and  sensitive  to 
changes  in  climatic  conditions,  hence  variable 
in  production  and  physical  characters  due  to 

(k)  Maternal  qualities.  Unreliable,  largely 
non-broody,  except  occasional  individuals.  Oc- 
casional individuals  fairlv  satisfactory  for 
brooding  pheasants.  Only  about  5  to  10  per  cent 
broodiness  per  year.  Require  artificial  incuba- 
tion and  brooding.  Kinil  but  fickle  and  fussy 
as  mothers, 

(1)  Intelligence.  Especially  intelligent,  in 
learning  lo  eal  and  return  to  hover  when  young. 

(m)  Disposition.  Courageous,  strong  in  de- 
fense  but  not  quarrelsome, 

(n)  Prolificacy.  The  very  highest  in  fecund- 
ity. Exceedingly  precocious.  The  first  eggs  laid 
when  four  and  one^alf  to  five  and  one-half  or 
six  months, 

(o)  Economical  production.  Economical  pro- 
duction is  their  strongest  point  as  layers.  Cost 
of  production  among  the  least  per  dozen,  or 
per  pound  of  ^gs,  due  (o  small  size  of  body. 

(p)  Feeding  advantages.  Easy  to  feed;  not 
as  likely  to  get  too  fat  as  heavier,  less  active 
breeds.      {Except  Minorcas). 

Cq)  Egg  quality.  Eggs  are  medium  to  large. 
All  white  with  but  slight  tendency  to  tinted- 
ness.  llnifonn  in  shape. 


(r)  Meat  qualities.  Generally  too  small.  Lack 
economical  dressing  quality.  Unsatisfactory  ex- 
cept for  squab  broiler^  at  ihcee-fourlhs  of  a 
pound  to  one  and  oue-fourth  pounds.    Flesh 


(s)  Breeding  ^dency.  Prepotent.  A  dom- 
inant race  well  established.  Run  out  other  less 
prepotent  races.  Mating  qualities  one  to  25  or 
40  bens.  Mate  most  freely  of  any  classes.  High- 
eat  fertility  and  hatching  power. 

Variable  physical  characters.  Most  variable 
and  hence  most  expressive  of  laying  perform- 
ance. (1)  Slianks  smooA,  non-feathered  and 
yellow  (excepit  Minorcas  and  the  Mottled  An- 
conas),  and  of  great  value  in  judging  birds  for 
quality  of  egg  production;  (2)  Skin  yellow, 
soft  and  fine;  (3)  Comb  and  wattles  medium 
to  large;  <4\  Earlobes  white  and  very  re- 
sponsive 10  change  in  color  pigmentation;  (5) 
Molting  quick  and  regular. 

rv.  EiTGLisH  Class. 
This  class  includes  (I)  White,  Silver  and 
Gray  and  Golden  Duckwmg;  (2)  Redcaps;  (3) 
Orpiutona,  Single  Comb  Buff,  Black.  White 
and  BTue;  (4)  Cornish,  Dark.  White  and  White 
Laced  Red;  (5)  Sussex,  Speckled  and  Red. 
The  Ei^Ush  class  are,  for  the  moat  part,  de- 
veloped along -meat-producing  Lnes,  although 
the  ^enl  purpose  idea  of  combining  egg  pro- 
duction has  been  attempted.  The  Orpingtons, 
the  Coniish  and  the  Sussex  have  been  de- 
veloped particularly  for  meat  lype  which  has 
materially  decreased  egg  production  qualities. 
They  form  the  basis,  however^  of  some  of  the 
most  desirable  of  our  varieties  for  the  pro- 
duction of  high  quality  meat 

V.  Polish  Oass. 

This  family  consists  of  one  breed  having 
eight  varieties;  namely,  White-Crested  Black, 
Golden,  Silver,  White,  Bearded  Golden,  Bearded 
Silver,  Bearded  White  and  Buff  Laced.  They 
are  medium  in  size,  good  layers  of  white  eggs 
and  non-sitters.  All  have  large,  showy  crests 
owing  to  which  they  fall  easy  victims  to  hawks 
and  enemies.  They  have,  in  some  cases,  beards; 
small  V-shaped  combs  and  slate  and  willow 
shanks.  As  they  are  chiefly  ornamental  they 
are  not  popular  in  the  United  States. 
VI.  HAMMHtGS. 

This  is  a  Dutch  family  condsting  of  one 
breed  and  six  varieties.  Golden  Spangled,  Silver 
Spangled,  Golden,  Silver  and  White  Penciled 
and  Black.  They  are  unsatisfactory  for  meat 
and  generally  considered  too  small  for  popular 
use  for  egg  production. 

Vn.  Fbench. 

This  dass  consists  of  four  breeds  and  five 
varieties.  (1)  Houdans,  White  and  Mottled; 
(2)  Crevecours,  Black;  (3)  La  Fleche,  White; 
<4)  Faverolles,  Salmon.  All  of  these  varieties 
are  dislinctly  of  the  meat-producing  type,  al- 
diou^  bred  as  general  purpose  fowls  having 
fairly  satisfactory  egg-producing  qualities. 

VIII.   CONTIKINTALS. 

This  class  consists  of  Silver  and"  Golden 
Campines.  Thw  are  Belgian  in  origin  and  are 
of  small  size,  distinctly  of  the  egglaylng  type, 
very  prolific  and  extrontly  hardy. 
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1  A  POOK  LATER  —  (■)  Tellow  color  of  bMd.  ihinki  aod  phuaai*.  n>}  Itmr  pfauUMK  (O  Sawn,  hud,  dil«d, 
■dls-comod  comb,     (d)  Wrioklad  car  lobaa.     (e)  Tiuksd  up  ■bdoaun.     (f)  Fall  (hcb 

1  A  GOOD  LAYER  —  (a)  hl<  coloi  of  beak,  •ya-finc  aar  lobM,  bee,  dunki.  fb)  Old,  unmoltsd,  nuHl 
phmiata.     (c)  PulL  bdcht,  wiir  comb,     (d)  FdH  w  lobo.     (a)  Deep  abdoman.     (f)  latelllc eni  head 

>  and  4  BEAD  PARTS  —  >  (a)  Viiuklod  aar  loba,  (b)  FuU  he*.  <c)  Face,  gye-iioc  and  beak  jellaw. 
4  Ca)  Full  aai  loba.     lb)  Thhi  (ace.     (c)  Pale  cal«  of  baal^.  era-riDs  and  face 

S  and  «  EOO  PRODUCTION  IRDICATED  BY  THE  IXRGTH  OP  TIMS  OF  MOLTIHO  AS  DETERHHIED 
BT  THE  SHEDDnrO  OF  THE  PRIMASr  FEATHERS  —  It  takat  about  lii  weeki  to  unapletel;  raaaw  Cba  prlmair 
leather  (P)  aait  to  the  ailal  feather  (A)  and  an  addltiaaal  two  weeki  for  each  aubieqimt  priraai7  fealhar  (P).  (Photo- 
crapha  taken  on  4  Dacambu).  I  AN  BICHT-WBBE  MOLT  (Two  featheia  nmplete^  isaewedl  —  Eaiinialad  dale 
itoMd  lai^m  «  Octobet.  Secood  ynr  record  IH  em*.  ■  A  SH-WEEE  MOLT  iPrbuuT  leather  next  a  axial 
Mlhar  raaewad)  —  Sattanated  date  alopeed  layiu  21  October.     Second  year  record  1M  egf 

.  . . ._.!;.  ._   -^     ..  .      .y  tonenodj— BttfaiaWd 

. ._. .jmpletely  Eeoewed) — Eatiniated  date  atojipgd  layina  IS  September. 

Second  nat  locerd  121  *at 

I  and  10  HEAD   PASTS—  . , -.__, 

nttlea.     (h)  Pal  |B«.     (c)  TeUow  color  of  beak,  eye-riof  ear  lobei,  la 

Rttkr   eye.     10  HIGH   PRODUCSR    Hull  layinc)  —  (a)   FbIL    blickt,  •uu,  wmn  Himo  ana  waiusa.      ^dj    mm   lace. 

(c)  Pale  cokn  ol  beak  aye-rinc,  ear  k>bai,  fac«.     (d)  Full  ear  tobe.     (e)  Btlcht,  round  aye 

llaadU  HEADPARTS  — Sameaaabore 

II  POOR  LAYERS  (in  non-kybu  condition)  —  (a)  Tent  yellow,  amall,  hard  and  pockerad.     (b>  Dbtanca  betire*D 


POOR  LAYERS  (in  non-kybu  condition)  ~  (a)  Tent  yellow,  amall,  hard  and  pc 
paMc  bonea  abort.     Ic)  Body  full,  hard  and  ^ump 
00<n>  lArSKS  lln  laylnc  coudition)  —  (if  Vent  pale,  larfo,  full  and  moiit. 

9  buk.     It.     (a)  Shanka  pale. 
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IS  aul  IS  SHANKS  —  IS.     (a)  Shanka  yeDow.     (b)  Shanka  (oU,  hard,  nnmd  In  the  buk.     M. 
{b)  Shanka  thin,  and  acA  ia  the  back 
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IX.  Games  and  Gamb  Bantams. 
This  class  consists  of  16  varieties,  eight  of 
which  are  Black  Breasted,  Red,  Brow -Red, 
Golden  Duckwing,  Silver  Duckwing,  Birchen, 
Red  Pyle,  White  and  Black,  and  eight  varieties 
of  bantams,  miDatures  of  the  above.  Their 
purpose  is  primarily  for  exhibition  and  fighting. 

X.  Orientals. 
The  Orientals  are  Sumattas,  Black  Malay, 
Black-Breasted    Red    Malay    Bantams,    Black- 
Breasted  Red.   The  class  is  primarily  kept  for 
exhibition  purposes. 

XI,  Oena MENTAL  Bantams. 
The  Ornamental  bantam  class  consists  of  (1) 
Golden  and  Silver  Sebright;  (2)  While  and 
Black  Rose  G>mb;  White  Booted;  Light  and 
Dark  Brabmas;  Buff,  Partridge,  White  and 
Black  Cochins ;  Black  Tailed,  White,  Black  and 
Gray.  Japanese  Bearded.  White,  Buff  Laced, 
Non-Bearded  Polish  and  Millefleur   (booted). 

XII.  Miscellaneous. 
The    miscellaneous    class    consists    of     the 
SIkys,    Sultans  and   Frizzles  which  are  pro- 
duced as  oddities  and  primarily  for  Draamental 
purposes  and  for  exhibition. 

Education  and  Research  in  Ponltry  Hna- 
bandry. —  Among  the  62  State  a^icultural  col- 
leges and  experiment  stations  in  the  United 
States,  onlj  10  offered  courses  of  instruction 
in  poultry  husbandry  in  any  form  in  1904, 
whereas  now  nearly  e\'ery  State  ia  the  Union 
offers  instruction  in  some  form  in  poultry  hu»- 
bandry.  To  Cornell  Untveraity  is  dne  tbe  credit 
of  having  given  the  first  r«^lar  eourte  of  in^ 
stmction  in  poultry  hushandrr  in  the  United 
States,  which  occurred  in  the  winter  of  18*1 
at  Ithaca,  N.  Y.  The  first  s^dBhEed  abort 
course  where  ihc  students  devofe  al!  of  their 
time  to  poultry  instruction  occurred  at  ICtngston, 
R.  I.,  in  1898,  at  whidi  time  a  six-weeks'  ponl- 
try  course  was  given.  The  first  poultry  investi- 
gational work  in  the  United  States  devoted  to 
poaltry  was  at  the  Maine  Experiment  Station, 
Orono,  Me.,  in  1885.  In  New  York  Stale,  at 
the  New  York  State  agricilLtufal  experiment 
stations  at  Geneia,  N.  Y.,  and  at  ComeUUni- 
versity,  experimental  work  with  jjoultry  was 
conducted  in  1689  and  1990,  rv^Kcavdy.  At  the 
present  time  practically  every  State  in  die  Union 
provides  fadhiies  for  experimental  work  fn 
this  subject  and  many  SUles  have  made  aa  . 
large  or  laiKcr  pmvision  for  leseanh  work  in 
poultry  husbandry  as  for  ai^  branch  of  agri- 
More  than  75  poultry  and  pigeon  papers 
are  published  in  the  United  States  alone,  sev-  ' 
eral  of  which  report  drcnlations  of  from  30^000 
to  60,000  copies  to  each  issue.  In  addition'  to  : 
this  nearly  all  agricultural  and  livestock  papers  < 
conduct  poultry  departments.  In  order  to  hatch 
the  billions  of  chidcens  produced  each  year 
more  than  50  kinds  of  incubators  are  manu- 
factured in  the  United  States,  which  leads  all 
nations  in  this  field  of  inventive  skill.  Id  1890 
a  500-hen  poultir  farm  was  an  cJajcct  of 
wonder,  btn  now  there  are  thousands  of  poultry 
plants  having  2,000  hens  and  many  which  have 
from  5.000  to  lOjODO  or  mort,  beudes  broiler 


and  roaster  farms,  squab  duck  and  squab  pigeon 
establishments,  some  cf  which  turn  out  more 
than  100,000  birds  per  year. 

Evolution  of  Commercial  Poultry  Hub* 
buidry.— Among  the  more  important  discover- 
ies which  have  had  a  profound,  inilue nee  upon 
the  poultry  industry  may  be  mentioned:  (1) 
The  development  of  efficient  hatching  devices. 
Incubators  and  the  increase  in  our  knowledge 
of  successful  hatchinii  have  almost  completely 
eliminated  the  natural  methods  of  hatching  by 
hens  on  the  targe  commercial  farms  and  has 
made  possible  a  rapid  and  extensive  expansion 
of  the  size  of  poultry  enterprises;  (2)  The 
improvement  of  large  Sock-brooding  systems 
which  enables  poultrymen  to  brood  several  hun- 
dred chickens  in  single  flocks  in  portable  build- 
ings, which  is  a  material  saving  in  labor  and 
provides  for  rearing  under  free  range  condi- 
tions; (3)  Standardized  methods  of  feeding  for 
special  purposes  which  results  in  larger  and 
more  economical  production  of  healthier  stock; 
(4)  Large  flock  laying  houses  which  reduce 
cost  of  construction  per  bird,  economize  labor 
and  provide  greater  comfort,  reduce  mortality 
and  increase  production;  ^5)  Improvement  in 
the  breeds  as  a  result  of  discovery  of  methods 
of  judging  fowls  for  production  by  means  of 
external  characters  and  the  perfection  of 
methods  of  marking  poultry  for  future  identifi- 
cation, the  use  of  trap  nests  and  pedigree  hatch- 
ing trays  which  enables  the  breeder  to  connect 
Sthe  performance  of  the  progeny  with  thai 
the  parents,  has  resulted  in  gjreater  progress 
being  made  in  efficient  production  in  the  past 
generation  than  in  the  preceding  century;  (6) 
The  use  of  artificial  light  in  the  control  of  egg 
production  is  one  of  the  most  important  di.s- 
coveries  in  the  efficient  management  of  poultry. 
By  our  knowledge  of  this  factor  ia  the  eco- 
nomkal  production  of  eggs  it  is  now  passible 
to  materially  increase  the  proportion  of  eggs 
that  are  normally  laid  in  periods  of  scarcity 
and  high  prices  in  the  fall  and  winter  months 
in  the  north  temperate  climate  and  to  do  so 
without  proportionately  decreasing  the  normal 
production,  aurins  the  remainder  of  the  year. 
The  influence  is  far  reaching  in  its  effect  upon 
the  poultry  industry  due  to  the  fact  that  by  the 
control  of  production  by  means  of  artificial 
light,  the  poultr^an  increases  the  production 
oT  eggs  laid  during  periods  of  high  prices  and 
reduces  the  cost  of  production  without  injury 
to  the  fowds. 

Some  of  the  more  important  variable  physi- 
cal characters  used  in  determining  the  laying 
quality  of  fowls  are  shown  in  accompanying 
plate  and  explaiiied  in  the  descriptive  statement 
of  method  of  judging  fowls  for  egg  produc- 
tipn.  prepared  at  the  Jud^g  School,  Slate 
College  of  Agriculture,  Cornell  University, 
and  ^proved  By  the  American  Association  of 
Instructors  and  Investigators  in  Poultry  Hus- 
bandry. 
.  Method  of  JiuSging  Fowls  for  Egg  Pro- 
diKtioiL—  In  order  to  lay  well  a  bird  must  have 
a.  sound  body.  As  a.  first  consideration  a  bird 
must  be  vigoroHt  cmd  healthy  if  it  is  to  be  able 
to  lay  well.  Vigor  and  health  are  shown  by  a 
bright,  clear  eye,  a  well-set  body,  a  con.para- 
tively  active  disposition  and  a  good  circulation. 
Further,  the  bird  must  be  free  from  fihysital 
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Via.  1.  —  this  snpli  ahow*  the  Icngtbot  tiw  ligbt  nid  Uia 
dukuB  nab  month  nf  ths  year  fiDm  IB  Nov.  Co  31  Ocb 
and  tlw  distribuCicm  of  egg  prodiKtion  (Mb  month  itBted 


the  Icncih  of  the  diir.    It  w 


arc  approxuDotely 


m  lung.     It  hA9  been  fouc 

dinn  aad  hence  they  cd 
itly  when  the  time  hotwoen  ana 
iraW,  OndcrthenormaldayEs 
-"-  ''—-  '■'-'  ^argest  prodtiction 


«T1  that  tl 


defects  such  as  crooked  beak,  excessively  lonif 
toe  nails,  eyelids  that  over-hang  so  rtiat  the  tnrd 
cannot  see  well,  scaly  leg  or  anything  else  tftal 
would  keep  the  bird  from  seeing  or  getting  an 
abundance  of  food. 

Loss  of  Fat  Due  to  LayiSK.— Color  or 
pigmentation  changes.  (These  shokild  be  ob- 
served by  dayKght).  A  laying  fowl  uses  up 
the  surplus  fat  in  the  body,  especially  it  re- 
moves the  fa(  from  the  stdn.  In -vellow-sldnned 
breeds  this  loss  of  fat  can  rcadilv  be  seen  by 
the  loss  of  the  yellow  color.  The  different  parts 
of  the  body  tend  to  become  white  according 
to  die  amount  of  fat  stored  in  the  body  and 
the  amount  of  circulation  of  blood  through 
that  part.  The  changes  occur  in  the  foHowing 
order :  The  vent  changes  \«ry  qiiickly  with  egg 
production  so  that  a  wWte  or  pmk  vtnt  on  &' 
yellow -skinned  bird  generaiiy  means  Siat  the 
bird  is  laying,  while  a  yellow  vent  means  a  bird 
is  not  laying.  It  should  be  recoghiied  thkt  all 
yellow  color  changes  are  deOerrdenf  on  the  feed, 
coarseness  of  skin  and  siie  of  bird,  A  heavy 
bird  fed  on  an  abundance  of  ffreen  feed  or 
other  material  that  will  co.lor  the  fat  ^eep 
yellow  will  mrt'  Heach  oot  nearly  as  dyltWy  as 
a  smaller  or  paler  colored  bird.  The  *Jiirt»*,  ■ 
that  is,  the  inner  edges  of  the  eycHids,  bleadi 
out  a  trifle  slower  than  the  vent.  The  oar- 
lobes  on  Leghorns  and  Anconas  bleach  out  a 
little  slower  than  the  evering  so  that  a  btcaChed  ' 
eprlobe  means  a  little  longer  or  greater  produc-' 
tion  than  bleached  vent  oF  eyelid.     The  OOtor 


PiO.  1  ihowi  the  change  tn  egg  Tiroduction  braught  «1mu(  by 
the  nag  oi  artilicUl  |Is)tt  iratu  6  ajl  ta  i^ia  and  fnm 
twilight  to  9  TM.  The  dotted  hnt  plots  the  curve  ot 
prodtlctbn  thoim  in  Pig.  1.  and  irtiitm  ahowi  in  Fig.  2  - 
that  a  lafge  incnaw  in  productiiti  wai  wcicmI  In  poibdt 
of  hiflhest  pricea  and  with  only  alight  reduction  m  jico- 
divtioQ  in  pcrvdi  of  lowest  pnoni  leaving  a  net  gau  of 
more  eggs  per  year  and  a  larger  -  productiofi  of  high 
prioad  agv  without  ininiy  to  ilia  bens. 

goes  out  of  the  ktak  beginning  at  the  base  and 
gradually  disappears  until  it  finallv  leaves  the 
front  part  of  the  upper  beak.  The  lower  beak 
bleaches  faster  than  the  upyer,  but  may  be 
used  where  the  upp«r  ja  obscured  by  horn  or 
black.  On  the  average  colored,  yclk>w-skinned 
bird  a  bleached  beak  means  Jieavy  production 
for  at  kast  the  patt  four  to  six  weeks.  The 
shamkd  are  the  *)aweEt  to. bleach  out  and  hence 
indicate  a  wudi  IdmKr  period  of  production 
than  the  ot^tr  parts,  The  yellow  goes  out 
from  the  scales  on.  the  frani  of  tbe  shanks 
first  and  finally  from  the  scales  on  the  rear. 
T4ie  scales  on  tfaeiieel  of  the  shank  are  tbe  last 
to  bleach  out  and  may  generally  be  used  as  an 
index  as  to  die  natural  depth  of  yellow  color  oi 
the  bird.  A  Uoachad-out  shank  usually  indi* 
cates  fairly  heavy  pvoduction  for  at  least  15  to 
20  weeks. 

The  yenow"  cdor  oomts  back  into  die  vent, 
eyering,  earlobes,  beak  and  shanks  in  tlK  same 
order  that  it  went  out,  only  the  color  returns 
much  more  quickly  than  it  goes  out.  A  vaca- 
tion or  rest  period  can  sometimei  be  detennined 
by  the  outer  -end  of  the  beak  being  bleached 
and  the  base  being  yellow. 

Body  Chansts  Dne  to  Layioc-^A  laying 
hen  has  a  lanie,  moist  vent. showing  a  dilated 
c6ntUtlon  and  looseneta  as  conpared  with  the 
hard,  puckc«'ed  vent  of  a  nnivlaying  hen.  The 
^^Iole  abdomen  is  dilited  as.  well  as  tbe  vent 
s*  that  the  pelvic  arches  are  widespread  and 
tbe  ked  is  forced  ■down,  away  from  die  pelvic 
arches  so  as  to  ffve  large  cafiaeily.  The  more 
eggs  a  bird  is  going  to  lay  the  followinR  week 
the  greater  will  be  the  siie  of  the  abdomen. 
The  actual  size  of  the  abdomen  is.  of  course, 
infttMttced  by  die  siae  of  e^gs  laid  and  by  the 
sire  «f '  the  bird.  Heavy  production  is  shown 
by  th«  quality  of  tbe  akin  and  the  thickness  and 
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Stiflheis  ol  in  fehic  ivthts.  FU  tioea  out 
from  t]i«  skill  and  bo(^  with  productkn  so  that 
the  heavy  producers  have  a  soft  velvety  sldn 
Uiat  is  not  underlaid  by  layers  of  hard  fat.  The 
abdomen  in  particular  is  soft  and  pliable.  The 
tUrnat  proctssts  are  very  promineut  and  are 

Enerally    bent     outward.     The    thicker    and 
unter   the  pelvic   arches  and   the  greater   the 
amount  of  hard  fat  in  the  abdomen  the  less  the 

Sroduction  or  the  1ane«r  the  time  since  pro- 
uction.  One  of  the  finer  indications,  but  yet 
one  of  the  most  valuable  in  pickine  the  hi|^: 
layer,  is  the  fineness  of  the  head  and  the  close* 
ness  and  dryness  of  fealhtring.  The  head  of 
a  hirfi  layer  is  fine.  The  wattles  and  earlobes 
fit  dose  to  the  beak  and  are  not  loose  and 
flabby.  The  face  is  clean-cut  The  eye  is  full, 
round  and  proioinent.  especially  wliMi  seen  from 
the  front.  The  hif^  layer  is  trimmer,  that  ia, 
die  feathers  lie  closer  to  the  body  and  after 
heavy  production  the  oil  does  not  keep  the 
plumage  relatively  as  sleek  and  glossy,  but  the 
plumage  becomes  worn  and  threadbare. 

Chftngei  in  Sccondorf  Sexual  Characten. 
—  The  Comb.  Wattles  and  earlobes  enlarge  or 
contract,  depending  on  the  ovary.  If  the  comb, 
wattles  and  earlobes  are  larse,  foil  and  smooth 
or  bard  and  waxy,  the  bird  b  laying  heavily. 
If  the  comb  is  limp  the  bird  is  only  laying: 
slightly,  but  is  not  layinir  at  all  when  the  comb 
is  dried  down,  especially  at  molting  time.  If 
the  comb  is  warm  it  is'an  Indicatico  that  the 
bird  is  coming  back  into  production. 


., e  usually  starts  molting.    The  later  a 

hen  lays  in  the  summer  or  the  longer  the  period 
over  whidi  she  lays  the  greater  will  be  her 
production,  so  that  the  high  producer  is  the  late 
layer  and  hence  the  late  molter.  The  length  of 
time  that  a  hen  has  been  molting  or  has  stopped 
laying  can  be  determined  by  the  molting  of  the 
primary  feathers.  It. takes  about  six  weeks  to 
completely  renew  the  primary  feathers  next  to 
die  axial  feathers  and  an  additional  two  weeks 
for  each  subsequent  primary  to  be  renewed. 

Temperament  and  Activity. —  A  good  layer 
is  more  active  and  nervous  ami  yet  more  easily 
handled  than  a  poor  layer.  A  hif^  layer  shows 
more  friendliness  and  yet  elusiveness  than  a 
poor  bird.  A  low  producer  is  shy  and  stays 
on  the  edge  of  ihe  flock  and  will  squawk  when 
caught.  While  the  characters  discussed  have 
dealt  specifically  with  the  current  year's  produc- 
tion, it  should  be  borne  in  mind  tl^t  a  high 
producer  one  year  is,  gener^y  peaking,  a  hif^ 
producer  in  all  other  years. 
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versity. 
POULTRY  AS  AH  INDUSTRY.  The 
information  of  the  present  article  will  be  given 
under  the  following  divisions:  (1)  The  de- 
mand; (2)  conditions  of  success;  (3)  details 
to  be  observed;  (4)  the  necessary  equipment; 
(5)  the  profit  of  the  industry. 

Thb  Dbuamt. 

There  is  a  steady  and  ccmstaotly  increasing 
demand  for  first-class  poultry  products^  both  in 
die  form  of  eggs  and  poultry  for  the  table 
and  when  the  production  of  either  of  these  com- 
modities is  combined  with  bure-bred  poultry  the 
producer  has  a  doubly  assured  and  considerably, 
increased  income. 

There  is  Certainly  no  danger  of  over-stock- 
ing the  market,  provided  the  quality  be  first- 
class.  Statistics  prove  that  the  city  of  Greater 
New  York  consumes  more  eggs  each  year  thaa 
the  entire  Empire  State  produces.  The  two 
States  of  New  York  and  Pennsylvania  consume 
five  times  as  many  eggs  as  they  produce.  The 
importation  of  poultry  into  these  two  States 
is  even  proportionately  larger  than  that  of  eggs. 
The  people  who  produce  the  choicest  poultry 
for  the  tables  of  the  more  fastidious  residents 
of  our  great  Eastern  cities  realiie  prices  more 
than  double  the  average  price  of  the  average 
poultry  products  marketed  in  those  same  dties. 
The  retail  price  of  strictly  first-class  eggs  dur- 
ing die  faU  and  winter  months  is  more  than 
three  times  the  average  summer  price  of  aver- 
age eggs  in  those  same  markets.  There  is  a 
constant  demand  at  these  high  prices  for  a' 
product  that  can  be  guaranteed  strictly  first. 
class,  while  it  is  only  the  second-class  or  third- 
class  products  that  are  at  any  time  a  drug  on 
the  market  The  people  are  oeing  educated  to 
the  fact  that  there  is  a  vast  difference  between- 
fowls  of  the  same  age  for  table  purposes,  and 
that  even  fowls  of  the  same  variety  and  age 
vary  largely  in  quality  according  tq  the  methods 
by  which  they  nave  been  fatted  and  dressed. 

Conditions  c»  Success. 
There  are  a  few  general  principles,  there- 
fore, that  he  who  hopes  to  succeed  in  the  poul- 
try business  should  became  familiar  vrith  be- 
fore embarking  largely  in  this  enterprise.  1.  He 
must  ever  bear  in  mind  that  to  acquire  the 
greatest  profit  he  must  produce  the  finest  qual- 
ity. The  market  is  generally  glutted  with  the 
lower  grades  of  poultry  and  eggs.  These  are. 
supphed  at  an  actual  loss.  2.  He  must  decide 
upon  some  one  branch  of  the  business  which  he- 
will  make  his  specialty,  and,  having  made  his 
decision,  he  must  push  that  line  to  the  limit, 
cultivating  only  as  accessory  the  other  minor 
branches  of  the  industry.  In  making  this  de- 
cision he  must  give  careful  attendon  to  his  own 
adaptability  to  bis  chosen  branch  of  the  woric, 
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the  poulti^  iadastry.  He  mnsi  appljr  the  prin- 
ciples of  industry,  thrift  and  economy  in  poul- 
try production  with  the  same  energy  and  per- 
sistence as  they  are  practised  in  our  great 
tnanufactories.  In  fact,  he  becomes  a  mannfac- 
torer,  converting  the  raw  materials  of  the  farm 
crops  into  those  finely  finished  products,  eggs 
and  poultry. 

E)etails  to  Be  Obscrveo. 
Having  dedded,  for  example,  that  e^g  pro- 
duction for  the  ci^  maricets  shall  be  his  diief 
aim,  he  must  proceed  in  building  up  his  busi~ 
ness  with  that  particular  object  constantly  in 
view.    In  this  work  the  following  hints  will  be 

1.  Selection  of  Hi«  Variety.—  He  must 
keep  but  one  variety,  so  that  his  eggs  ma^  be 
as  neariy  unifonn  in  color  and  size  as  possible. 
Boston  calls  for  a  brown  e^;  New  York  pre- 
fers a  while  egg.  Each  aiy  will  pay  a  few' 
cents  per  dozen  more  for  eggs  of  its  favorite 
color.  The  Asiatics  —  Brahmas  and  Cochins  — 
and  iht  Americans  —  Plymouth  Rocks  and 
Wyandottes  —  produce  the  brown  eggs.  The 
Mediterranean  varieties  —  Leghorns,  Mtnorcas 
and  Anconas  —  are  the  largest  producers  of  the 
white  eggs. 

He  must  however,  in  selecting  his  variety, 
remember  tliat  the  Brahmas  and  Cochins  will 
produce  but  few  eggs  until  eight  months  old, 
while  the  Plymouth  Rocks  will  lay  at  six 
months,  and  the  Wyandottes  and  Leghorns  at 
five  months. 

If  he  intends  to  grow  his  own  young  stock 
he  must  provide  incubators  and  brooders  for 
the  non-silting  Mediterranean  varieties,  while 
the  Asiatic  and  American  varieties  will  hatch 
and  rear  their  own  young. 

He  must  also  calculate  on  building  warmer 
and  more  comfortable  houses  for  the  Mediter- 
raneans than  will  be  necessary  for  the  close- 
fitting  rose-combs  of  the  Wyandottes  or  the 
small  pea-combs  of  most  of  the  Asiatics,  All 
the  Mediterranean  varieties  have  large  combs 
and  pendulous  wattles,  very  susceptible  to  frost. 
The  Plymouth  Rocks,  with  their  medium-siicd 
combs,  come  between  the  extremes  described, 
in  this  particular. 

The  time  of  year  when  he  stocks  his  plant 
wilt  decide  whether  he  shall  start  by  purchasing 


is  equipped  with  incubators  for  hatching - 
few  now  depend  enclusively  on  the  hens  for 
hatching  and  rearing  —  then  he  will  start  more 
cheaply  by  purchasing  eggs  from  some  reliable 
breeder  of  his  chosen  variety.  In  the  fall  of 
the  year  it  is  best  to  start  by  buying  pullets 
then  four  to  six  months  old  and  ready  to  begin 
producing  eggs. 

2.  Care  of  the  Stock.— No  hen  can  he  a 

Profitable  egg  producer  unless  she  Is  Wept  com- 
ortaUe  and  happy.  More  poultry  plants  have 
been  wrecked  and  abandoned  because  of  neglect 
in  earing  for  the  fowls  than  by  any  other  cause. 
The  questions  of  food  and  shelter  will  he  con- 
sidered under  those  headmgs,  go  we  sh^  con- 
tent ourselves  here  with  merely  mentioning  two 

(a)  CletmlincBS. —  The  ben  is  not  an  exact- 
ing tenant  but  she  is  naturally  rather  fastidi- 
ous ^ut  some  things,  and  she  h^s  a  right  to 


be.  She  must  have  her  badi,  and  that  bath  is 
not  a  water  bath,  but  a  dust  hath  in  which  she 
can  wallow  occasionally  and  sift  her  feathers 
full  of  fine  dust.  This  lo<4cs  to  be  dirty,  but  it 
is  not;  simply  dusty.  Her  quarters,  further- 
more, must  be  frequently  cleansed.  All  drop- 
Cjs  should  be  removed  from  the  dropping- 
rd  at  least  once  each  wedt,  and  a  little 
sweetening  of  the  surroundings  by  a  liquid  di»> 
infectant  and  insecticide  is  most  advisable. 
Fresh  straw  as  a  litter  for  the  floor  of  the 
house  should  be  provided  occasionally,  and  the 
nests  — the  receptacles  for  those  fresh  eggs  so 
susceptible  to  any  taint  — should  be  renewed 
with  fresh  material  frequently. 

(b)  Water.—  Since  an  egg  is  two-thirds 
water,  it  seems  useless  to  argue  for  a  constant 
supply  of  pure,  fresh  water.  If  this  is  pro- 
vided, a  hen  will  drink  20  rimes  a  day.  If  it  is 
not  supphed,  her  natural  thirst  will  compel  her 
to  drink  from  filthy  pools  wherever  ^e  can 
find  them,  even  from  the  cow  tracks  in  the  mud 
of  the  barnyard.  Is  it  strange  that  fastidious 
people  are  becoming  so  particnlar  as  to  specify 
how  the  hens  that  produce  their  eggs  ^all  b« 
sui^lied  with  food  and  water? 

3.  The  Separation  of  the  Sexes.— This 
subject  is  attractinp-  much  attention  of  late,  and 
properly.  So  soon  as  the  cockerels  can  be  de- 
tertoined  from  the  pullets  they  should  be  sepa- 
rated. Both  sexes  develop  much  more  satisfac- 
torily when  kept  by  themsetvee.  The  cocks 
should  be  removed  from  the  yards  at  the  close 
of  the  breeding  season,  say'  in  June,  not  to  re- 
turn until  January  or  Febnwry.  This  much  for 
the  belt  interests  of  the  fowls  themselves. 

But  it  is  for  a  better  and  more  cesCain  qual- 
ity of  the  eggs  that  we  urge  a  separation  of  the 
sexes.  When  a  ben  that  has  been  mated  pro- 
duces an  egg,  that  egg  baa  been  fertiUted  at  a 
certain  point  in  its  passage  down  the  oviduct 
From  the  moment  of  said  fertitization  until  it 
is  dqiosited  in  the  nest  —  under  normal  condi- 
tioDS  about  12  hours- the  heat  of  the  hen's 
body  has  caused  the  process  of  incubation  to 
progress.  If  some  great  excitsmeni  prevents 
the  hen  from  depositing  the  egg  until  the  next 
day,  the  egg  shows  bloody  streaks.  We  have 
Imown  eggs  to  be  thus  retained  by  the  hen  for 
00  hours,  so  that  at  the  time  the  ^g  was  laid 
the  heart  beats  of  the  embryo  chide  could  be 
seen  with  the  nak«d  eye. 

While  the  process  of  incubation  practically 
ceases  as  soon  as  the  fresMy-laid  egg  reaches 
a  <  temperature  as  low  as  80',  yet  snoceeding 
hens  coming  on  the  nest,  perhaps  several  of 
tbem  the  same  day,  eadi  warm  that  fertile  egg 
up  above  90°  and  the  process  of  incubation  is 
resumed.  Where  eggs  are  gathered  at  irregular 
period  —  too  often  only  'every  few  days* — it 
can  readily  be  seen  that  only  absolutely  infertile 
eggs,  those  laid  by  tmmated  hens,  are  safely 
fresh,  and  many  institutions,  and  even  private 
families,  are  now  making  their  contracts  for 
•virgin  eggs.* 

On  thfl  other  hand,  eggs  that  are  absolutely 
infertile  ma^r  be  kept  in  almost  any  temperature 
without  spoiling.  We  have  placed  such  eggs 
in  an  incubator  and  kept  them  there  for  three 
weeks  at  a  temperatnre  above  100°  all  the  timt 
and  at  the  end  of  that  period  amateurs  conld 
not  distinguish  them  from  fresh  eggs.  Only  die 
infertile  egg  will  boar  transportaiiDn  io  warm 
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weather,  and  only  those  who  will  take  cars  to 
have  such  can  hope  to  realite  the  hi^ett  prices. 
4.  Ponltiy  DiseaaM. —  This  subject  is  now 
very  properly  attracting  nmch  attention  in  our 
agnoultural  colleges.  All  desire  to  be  excused 
from  eating  the  eggs  of  a  diseased  hen.  One's 
comfort  comeB,  however,  in  the  fact  that  dis- 
eased hens  do  not  lay  many  eggs.  There  is  a 
further  satisfaction  in  the  knowledge  that  the 
much-talked- of  fowl  cholera  is  a  rare  disease. 
Only  a  very  few  welUauthenticaied  outbreaks  of 
this  disease  have  occurred  in  tiiis  country. 
There  are  a  few  other  diseases  with  somewhat 
similar  symptoms  that  are  frequently  miBtaken 
for  cholera. 

(a)  DiuThoea  and  Dysentery.— These  dis- 
eases are  both  usually  brou^t  on  by  neglect  i& 
the  matter  of  food  and  drink.  Pure  water  is 
one  of  the  first  essentialE,  and  the  fowls  nstwl^ 
having  an  unnatural  thirst,  the  pure  water  is 
an  easy  medium  for  administering  some  of  the 
simple  remedies,  such  as  the  Douglass  mixture 
01  a  little  carbolic  add  in  the  water.  With 
brooder  chicks  many  of  these  irregularities  of 
the  bowels  are  caused  solely  by  extremes  of 
beat  and  Eold.  Chicks  tmder  tbree  weeks  old 
will  scarcely  endure  day  and  night  extremes  of 
more  than  15  or  20  degrees  without  manifesting 
bowel  trouble,  however  carefully  they  may  be 
fed.  With  mature  fowls  in  confinement,  a  fail* 
nre  on  the  part  of  the  attendant  to  provide 
them  with  grit,  gravel,  oyster-shell  and  broken 
bone  is  a  fruitful  cause  of  these  two  diseases. 
Sour  and  randd  food  will  also  cause  diarrhaa, 
while  fowls  nearby  fed  on  sound  grains  will  b« 
fiee  from  it. 

(b)  Roup. —  This  is  by  far  the  roost  com* 
mon  disease  to  which  our  domestic  fowls- are 
subject  It  is  generally  considered  contagions, 
but  the  most  careful  experimenters  have  tailed 
to  identify  the  germ  or  to  inoculate  a  well  fowl 
from  a  (Useased  one.  Still  we  advise  caution, 
and  recommend  that  afEected  birds  be  isolated. 


is  most  advisable.  Under  buildings  we  shall 
ur^  freedom  from  draughts  and  dampness, 
iriiich  are  the  roost  proline  causes.  The  bird 
taken  in  the  early  siases,  kept  warm  and  dry, 
fed  liberally,  and  the  throat  and  nasal  passages 
Sprayed  with  a  weak  solution  of  carbolic  acid 
or  an  emnlsion  of  unrefined  petroleum,  will 
gmerally  recover.  If  he  ^s  seriously  ill,  kill 
and  bury  hitn. 

5.  Tlie  Kinds  of  Food.— This  is  a  subject 
on  which  volumes  could  be  written.  In  brief, 
since  analyses  show  that  the  e^  and  the  body 
of  the  voung  bird  are  almost  ideotica!.  we  may 
oondude  that  the  food  that  is  Dest  for  egg  pea* 
iuction  is  almost  the  best  also  for  the  growing 
fowl  When  the  fowl  is  grown  and  is  about 
ready  to  be  fatted  for  market,  then  a  diSerent 
ration  is  best;  as  will  be  shown. 

For  either  the  growing  chick  or  the  egg- 
producing  hen,  in  addition  to  the  grits,  botie  and 
shell  already  referred  to,  the  be$t  results  are 
obtained  by  a  liberal  supply,  in  large  variety  of 
form,  of  the  three  following  dassifications  of 

U)  The  Graina.— These  are  the  natural 
fooo  of  oui  domestic  fowls.  They  grow  in 
such  a  variety  in  this  country  that  there  is  no 
excuse  for  limiting  our  fowls  to  a  scanty  vari- 
ety.   Many  erroneously  suiiDose  that  what  a  hen 


picks  up  first  is  best  for  her.  Throw  down  a 
few  handfuls  of  com,  wheat,  oats  and  millet 
to  a  bunch  of  fowls  and  the  com  will  be  taken 
first,  the  others  in  the  order  named.  Notice 
that  this  is  in  the  order  of  the  size,  instinct 
teaching  them  to  take  first  that  of  which  they 
can  get  the  most  in  the  shortest  time-  Now  the 
corn  is  the  grain  that  ordinarily  should  be  fed 
the  most  sparingly.  It  is  so  rich  in  the  carbon- 
aceous, or  fat-making,  elements  that  it  is  nd- 


feed  on  a  very  cold  evening,  to  enable  the 
fowls  to  ke^  u^  thdr  temperature  through  a 
long  night,  corn  is  best. 

Of  alt  OUT  grains  we  esteem  oats  the  best 
Fowls  do  not  take  so  kindly  to  oats  as  to  wheat 
which  we  rank  as  second.  Use  these  two 
grains  alternately.  Do  not  mix  your  grains. 
Give  tbem  something  difierent  each  time  if 
possible.  Kaffir  com  is  one  of  our  very  best 
poultry  foods.  Sorghum  seed  and  broom-com 
seed  are  very  similar.  Buckwheat  and  sun- 
Sower  seed  in  moderate  Quantities  are  excdlent 
Never  feed  more  grain  Uian  they  will  dean  up 
in  a  few  minutes,  unless  you  bury  it  among  the 
litter  so  that  they  must  scratch  and  work  for'iL 
Better  that  ^our  fowls  be  kept  slightly  hungty 
and  in  working  condition  tluui  too  fat. 

There  is  not  so  much  necessity  for  soft 
foods  as  most  people  imagine.  With  plenty  of 
grit  to  do  the  grinding,  fowls  will  ao  well  a 
longer  time  on  the  grains  fed  whole  than  on  any 
other  rations.  There  are,  however,  two  forms 
of  the  grains  that  arc  urged  to  be  used  freely, 
namdy,  common  coarse  bran  cons ta ally  in 
boxes,  dry,  where  the  fowls,  young  and  old, 
can  get  all  they  will  eat  of  it,  and  ground  oats. 
This  last  should  be  fed  mixed  with  bran  for 
the  middle-of-the-day  feed  —  the  only  time  that 
it  is  advisable  to  feed  soft,  wet  food. 

(b)  The  Oreeni.- The  hen  at  liberty,  or  m 
a  state  of  nature,  in  summer  consumes  a  large 
quantity  of  green,  succulent  food  —  dover, 
white  clover,  alfalfa,  lawn-^rass,  plantain  and 
a  score  of  other  furtns  ofgreenness  will  be 
fcund  in  her  full  crop  as  she  comes  up  to  the 
perch  at  night  On  such  a  ration,  together  widt 
the  grains  she  picks  np,  ^e  does  her  best  at  the 
egg-basket,  or  puts  on  good  flesh  At  most  rap- 
idly. This  should  teacK  us,  therefore,  what  to 
inpply  her  In  the  cold  weather  if  we  wish  her 
to  do  then  die  work  of  summer.  We  must  sup* 
ply  these  green  things  to  her.  Cabbages  and 
mawel  wnrtiels,  one  each  himg  in  her  pen,  are 
good.  Clover  and  alfalfa,  harvested  before  the 
stalks  have  become  wood^,  cut  into  short 
lengths,  steamed  or  wet  with  hot  watcx,  and 
then  dried  out  in  part  with  the  bran  or  chopped 
oats  —  this  is  the  most  dependable  of  all  green 
foods  in  winter, 

(c)  The  Ueati.— "As  full  as  an  egg  is  of 
meat"  ts  an  old-time  proverb.  The  white  of  an 
egg  is  lar^dy  albumen,  and  this  is  best  supplied 
to  the  laying  hen  in  some  form  of  meat.  The 
hen  at  liberty  gets  many  a  bug  and  worm.  The 
hen  in  confinement  must  have  these  sun>lied 
if  she  is  Co  produce  eggs.  The  growing  and 
fattening  fowl  also  needs  the  meat  in  soma 

Avoid  as  far  as  possible  the  meat-meals  of 
the  trade,  of  uncertain  origin  and  quite  likely 
to  be  adulterated  Use  the  coarse  granulated 
bcef-scr^s  whose  contents  can  generally  be  di»- 
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covered.  Theie,  baring  been  prepared  by  steam 
caoldng,  keep  well  in  any  climate.  Add  to 
these  an  abundant  supply  of  clean-cut  bone  and 
the  combination  is  dteaper,  richer  and  better 
than  even  the  ground  bone  obtained  by  giia^Bg 
fresh  bones  secured  from  the  butdier. 

(d)  Fattfinins  Fowliv—  Where  it  is  desired 
to  qtuckljr  limsh  either  young  or  old  Urds  for 
the  market,  die  crate-fattenine  process  has  no 
equal.  Two  birds  are  confined  to  a  slatted  coop 
two  feet  each  wajr,  and,  for  convenience  in 
handling  the  droppings,  the  bottoms  are  slatted 
alio.  The  most  successful  food  is  some  skim 
milk  or  buttermilk,  thickened  to  die  consistency 
of  batter  with  finely  ground  and  sifted  oats. 
Feed  in  a  small  trough  in  front  of  the  coop  all 
the  birds  will  consume  in  20  minutes,  then  re- 
move the  trouf^,  returning  it  clean  for  the  next 
feeding.  Some  give  an  occasional  feed  of  grit 
and  cut  bone  with  advantage.  Hiree  weeks  is 
as  lonp  as  birds  can  be  fed  by  this  method;  in 
that  time  many  will  gain  40  per  cent,  some  50 
per  cent  The  improvement  in  the  quality  of 
the  flesh  is  as  noticeable  as  is  the  increase  in 
Quantity.  To  advance  a  cockerel  weighing 
three  and  one-half  pounds  and  worth  10  cents 
per  pound,  to  one  wdgiiing  five  jKHinds,  worth 
15  cents  per  pound,  in  three  weeks,  at  a  food 
cost  of  eight  cents,  is  to  almost  double  one's 
investment,  and  many  are  doing  this  very  thing. 
The  yellow-skinned  bird  takes  on  a  quality  of 
fle^  well  distributed  and  having  the  white  slda 
and  white  fle^  so  much  desired  by  epicures. 

RatIOK  not  FATTEmNG  FOULISY. 

The  following  fattening  rations  are  recom- 
mended by  the  Cornell  Department  of  Poultry 
Husbandry ; 

Rstkni  irith 
wllha    wlmt 


Bmilk.    WiUn 
k  lo.l  quut  <1 
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paiadt  irittt*  rtMt  middliDOi  10  inuiidi  gnnind  uavr 
aatt;  30  poaodi  DCM  kmc.  Mimf  to  *  buttot  badi  U 
wch  hMmt  wMli  mtar.  WHl  raguiie  (.niTDiiiiuLUly 
H  qoutt  U  poundi)  nta-  to  2  guarti  (2  paimdij  Eead. 

Uctbodi  and  Pnctica^TAf  Slock:  Ra- 
tions recommended  for  both  young  and  old 
■todc  BirdA  "off  condition*  or  of  low  vitality 
cannot  be  profitably  fattened.  Before  putting 
in  crate*  grease  for  lice  bdow  veot  and  under 
irngt  with  coual  mns  of  vasdine  and  *one- 
third  strength  blue  ointment."  The  quartttt 
must  be  dean.  Mite-free  quarters  are  necea- 
saiy  to  ensure  keen  appetites — the  keynote  oi 
successful  fattening. 

Crate  Fattening. —  Construct  the  ctatet 
36  inches  by  20  inches  high  of  slaU,  luing  falsa 
bottoms  of  one-inch  mesh  wire  poultiy  netting 
and  suspend  trough  outside.  The  capacity  of 
this  crate  b  6  to  8  fowls  or  10  to  12  broilers, 
determined  by  the  number  that  can  eat  from 
trough  at  once.  Locate  crates  in  comfortable 
temperature  —  outside  in  shade  or  open  sbed 
for  summer  use  and  in  reasonably  warm  house 
for  fall  and  winter. 

Pan  Fattening.— For  best  results  limit 
flock  to  30  or  30  birds,  allowing  two  square 
feet  of  floor  space  per  bird  To  prevent  dirt 
and  waste  feed  in  troughs  so  built  ihat  the 
birds  cannot  walk  in  them.  The  milk  ration  is 
to  be  preferred  where  milk  is  available  or  can 
be  bou^t  at  a  price  not  to  exceed  45  cents  per 


40-q\iart  can  (55  cents  per  hundred  wei^t). 
Feed  all  they  will  clean  up  readi^  twice  daily 
for  about  two  weeks,  whidi  is  usually  as  long 
as  fowls  will  'stand  no*  under  such  heavy 
feeding.  Broilers  may  be  held  longer,  espe- 
cially in  the  case  of  pep-fattening,  when  they 
should  be  fed  grain  in  the  litter  at  noon. 
Birds  should  not  be  fed  for  the  first  24  boun 
so  they  will  eat  the  new  ration  greedUy.  Omit 
one  feedii^  if  at  any  time  birds  go  "ofi  feed*; 
clean  pails  and  trougiis  will  help  to  avoid  diis. 
Grit,  shell,  greoi  feed  and  water 
sary  except  in  hot  weather  when  n 
may  be  raven  at  noon.  . 

(e)  The  Secret  of  Socceiafnl  Peedlns.— 
To  put  it  in  a  word,  it  b  variety.  Whether 
feeding  for  c^s  or  for  growth,  your  tarn  must 
be  to  have  the  fowl  consumfc  and  assimilate  the 
largest  possible  quantity  of  food  and  then  con- 
vert and  manufacture  this  into  ^(gs  or  flesh. 
With  the  hen  as  with  the  dairy  cow,  the  indi- 
vidnat  with  die  best  digestive  apparatus  b  the 
one  you  can  feed  most  profitably,  and  you  must 
constantly  cater  to  her  appetite;  when  she  gets 
tired  of  one  thing,  have  something  else  more 
appetizing  to  tempt  her  to  eat  more  of  it 
Tks  Necessaxv  Equipuent. 
(a)  Honsea.— We  have  already  intimated 
that  the  houses  must  be  clean  aiMl  comfortable. 
In  order  to  be  comfortable  they  need  not  be 
made  warm  with  artificial  heat.  Fowls  will  en- 
dure intense  cold  if  it  is  dry  cold.  Their  bodies 
E aerate  enough  heat,  if  properly  conserved,  to 
ef  them  comfortable  through  the  danger 
Enod  —  the  nigbt  time.  In  the  day  they  should 
ve  an  opportunity  to  exerdse  and  make  dieir 
blood  circulate  in  scratching  in  the  litter  on  the  • 
floor  for  their  grain  ration. 

The  simplest  and  best  houses  are  usually 
about  12  feet  wide  and  of  any  length  desired 
so  as  to  be  divided  into  compartments  each  12 
feet  square.  The  rear  posts  are  four  and  one- 
half  feet  high,  the  front  posts  fire  and  one-half 
feet  high,  the  rear  rafter  nine  feet  long,  and 
the  front  rafters  five  feet  long.  This  makes  a 
house  low  at  the  back  and  only  seven  feet  h^ 
at  the  apex  of  the  laften,  wtudi  is  about  two- 
thirds  of  the  distance  from  the  rear  to  the 

When  the  rafters  are  set,  sheeting  boards  are 
put  on  the  back  and  roof  lengthwise.  Over 
these  the  best  quality  of  three-ply  tarred  paper 
is  placed,  running  from  the  ground  at  die  rear 
to  die  front  eaves.  This,  if  treated  to  a  coat 
of  hot  gas  tar,  twice  the  first  year  and  once 
each  year  thereafter,  will  last  for  a  dozen  years 
or  more,  and  it  will  be  a  bouse  *air-tight  at  tin 
back.*  The  front  and  ends  may  be  (»vered 
with  finished  weadier-boarding  and  painted, 
but  if  so  the  ends  Should  be  lined  with  the 
tarred  paper. 

Be  sure  that  Ac  house  is  only  four  and  one- 
half  feet  high  at  tbe  back.  Build  the  dropptng- 
boards  ^ree  and  one-half  feet  wide,  exactly 
half  way  between  the  floor  and  the  roof.  Use 
2  X  4-inch  scantlii^,  flat  side  up,  and  running 
lengthwise  of  the  house,  for  perdies.  Theses 
if  placed  six  indies  above  the  dropping-boards, 
will  place  your  fowls  at  night  10  feet  distance 
from  the  front  or  cold  portion  of  the  house  and 
will  give  them  a  very  limited  space  overhead, 
so  die  warmth  of  their  bodies  will  not  be  scat- 
tered  but  will  be  retained  where  it  will  keep 
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'most    combs     fratn  freeing  in    the    coldest 

Put  one  window  hi  the  front  of  each  com^ 
^rttnent  Do  not  be  too  Uvith  of  ipais.  It 
iwUates  the  heat  and  mabes  tiie  house  coM  at 
ni^.'  A  window  2fi  X'^  feet  is  larRe 
enough.  If  hung  on  hinges,  it  serve*  m  a  door 
thrtmeh  wUtti  one  an  ttep  out  Iron)  ea<A 
oMnpartnient  into  its  corresiMm^Bg  jairi  in 
froM.  A  sma]l  emtliole,  8  X  14  inches,  ht  the 
front  for  the  use  oC  the  fowls  raaka  snftdent 
tentitation  in  winter.  In  April  the  glass  hinged 
windows  ffM7  be  removed  and  replaced  until 
Notember  or  later  with  wire-scceettng  dMfs. 

All  ncU  boxc*,  feed  faoxca,  •»,  ehbnV  be 
Attached  to  the  front  and  sidei  of  each  com- 
partRieiU,  one  and  one-half  feet  above  the  floor, 
so  aa  to  leave  tbe  entire  floor  area  for  scratch- 
ing room  for  the  fowls. 

Each  compartment  being  12  X  12  feeti  and 
each.^hen  requiring  a  floor  area  of  six  sqnaic 
feet  in  order  that  she  may  have  sufficient  roooi 
for  healthful  exercise,  it  will  be  readily  seen 
diat  24  hens  is  the  proper  number  of  occupants 
for  eadi  compartment.  A  house  of  this  kind, 
120  feet  long,  divided  into  lO  compartnunts, 
holding  240  hens,  abould  not  cost  more  than 
|480,  or  $2  per  hen.  Do  not  b«  deluded  into 
me  idea  of  making  the  walls  double  and  stufling 
the  space  between  with  straw  or  sawdusL  The 
diin  walls,  if  made  air-tight  as  directed,  are  bet- 
ter in  every  respect  and  the  house  mil  be  dryer 
and  more  wfaolesome. 

(b)  Incubators  nnd  Broodva.^  Better 
bay  these  from  those  who  have  learned  bow  to 
make  theni.  There  arc  a  doien  good  incubators 
on  the  market  Purchase  the  one  that  seems  to 
jou  simplest  and  best.  After  some  experience 
you  may  learn  to  make  large  box  broodera  out 
of  discarded  piano  boxes  that  wiH  save  you 
some  money,  and  give  greater  area  for  the 
chicks  than  the  brooders  you  buy.  Those  of 
(he  writer  are  5^  X  5j^  feet,  two  feet  high  at 
the  back,  three  and  one-half  feet  hi^  at  the 
front,  widi  a  2  X  3  feet  window  in  Oie  front. 
They  are  built  on  12-incn  plank  set  edKewise  for 
a  foundation,  thus  allowing  room  for  die  lamp- 
box  underneath  the  back.  When  chicks  no 
longer  need  artificial  heat,  die  heating  apparatus 
may  be  removed  and  this  brooder  used  as  a 
colony  house  for  the  youngsters  until  cold 
weather. 

The  Promt  of  the  Ikdustsv. 

This  most  depend  lari^l^  upon  die  intelli- 

Snce,  sldl],  energy  and  location  of  the  operator. 
1  farms  the  cost  of  food  seldom  exceeds  $1.25 
per  hen  per  year.  Where  everything  is  bought, 
m    most  localities    it  need    not    exceed  ^.25 

Er  hen.  It  is  a  poor  class  of  hens  that  cannot 
made  to  average  120  eggs  each,  and  it  is  a 
poor  mMiager,  anywhere  east  of  the  Missouri 
River,  who  cannot  reaHte  three  cents  each  for 
Aose  eggs.  Deducting  food  cost  of  $1.25  the  re- 
turns for  labor  and  inrestment  are  (2.35  per 
hen.  Many  are  averaging  180  eggs  per  hen  and 
receiving  ronr  or  more  cents  eaai  for  the  eggs, 
wUdi  brings  the  income  on  the  egg  business  up 
to  atrpTOximatcly  $S  per  hen. 

The  best  poiitterers  are  con^ning  the 
twanches  of  the  industry  by  raising  pure-bred 
Urds  of  some  variety  popular  and  saleable. 
They  >ell  most  of  their  surphis  eggs  for  hatdi- 


the  price  tl_      --.  .^ 

twos,  from  five. cents  to  $1.00  per  egg. 
.    llieir  DCnit'  sales  are  from   the  cull   male 


April  to  Jtity.  Tfae  early  hatched  chicks  at  one 
pound  each  bring  more  than  those  three  times 
as  large  but  later,  in  the  Eastern  cities. 

The  early  katdied  pullets  beoome  efm-pro- 
dncers  hf  August  i  and  September,  jtnt  m  time 
ts  r^Bcethe  hens  ttiat  have  quit  laying  on  a^ 
connt  a{  4)u  mohim.  The  choicest  of  bodi 
sexes  ate  reserved  for  breediiq;,  ^ow  or  sale 
purposes  and  bring  fancy  prices.  It  is  no  un- 
usual retam  for  svch  a  fancier  to  jiave  an  in- 
come of  from  55  to  $10  for  every  hen  that  he 
starts  the  year  with,  before  diat  year  doses. 

For  bibliography. see  article  Potn.isy;  also 
consult  Valentin^  C.  5.,  'The  Beginner  in 
PouIiry>  1912;  iiL  'How  to  Keep  Hens  for 
Profit'   CI910).    „ 

POUNCE  (a  cornyition  of  pumice),  cuttlft- 
&A  bone  or  son  sandarach.  lae  resin  of  the 
s«ndarach  triwi,  .groimd  very  Sue,  was  used 
formerly  to  prevent  the  spreading  of  ink  on  the 
surface  of  velltn^  parchment.  <»  paper  where  it 
had  haen  roughcBtd  by  erasures.  In  a  more 
genial  way  the  term  pounce  was  also  usect, 
previous  to  the  invention  of  blottins  paper,  for 
the  finely  ground  black  sand  whioi  was  gen^ 
erally  used  for  the  purpose  of  drying  int.  The 
aontainer  in  whtdi  this  sand  was  kept  and 
niiich  was  to  be  founil  on  every  writing  desk 
was  known  under  the  name  *pounce  box'  or 
*pouncet  ibox.*  Finely  powdered  gum  of  the 
juniper  tree  or  pipe  clay,  darkened  by  an  ad- 
mixture of  charcoal,  is  also  known  as  jpounce 
when  used  for  the  purpose  of  transferring  de- 
«EB>  from  the  original  to  some  other  material. 
This  is  accomj^ished  by  puocbing  soxall  hole* 
along  the  outline  of  the  original  design  and 
shakisig  through  these  openings  tiie  darkened 
poimce  which  will  fall  thereby  on  the  matct^ 
onto. which  the  design  is  to  be  transferred  in 
such  a  manner  that  the  original  design  can 
easily  be  traced  in  its  complete  form  by  means 
.of  a  pencil,  brush  or  giinilar.  instrument. 

FOUND.  Sent  Loomis,  American  poet: 
h.  Hiiley,  Idaho,  30  Oct  1685.  He  was  edu- 
cated at  Hamilton  College  and  at  the  Universi^ 
of  Fenn^vania.  He  la«cr  traveled  in  Spain, 
Italy  and  ProveAce,  engaged  in  literary  studie*. 
He  became  known  for  his  verse  and  has  alse 
produced  several  translations  ahd  some  prede 
work.  He  was  literary  executor  fotr  Ernest 
FenoUosa's  work  on  JiMumcse  classical  dram* 
and"  on  Japanese  and  Chinese  poetry.  He  has 
tonuibutea  to  the  PortHigkliy  RevUvi,  the 
Quarttrly  Rniieu.'Blait  and  other  publications^ 
and  makes  his  home  in  Ldndon,  Engktnd.  Au- 
thor of,  vtne.  fPersone'  (1909) ;  ' Ejcultations' 
(1909):  'Ripostes*  (1912);  'Cathay'  (1915); 
•Lustra'  (1916),  etc;  prose,  'Tlie  Spirit  of 
Rottsmle'  (1910);  'Gaudier  Bnesha*  (I916>. 
His  translations  include  'The  Sonnets  and  Bal- 
^lads  of  Guido  CJLvalcftnti'  (1912-13);  'Certain 
Noble  Phys  of  Japw*  (1916).  He  edited 
'The  Catholic  Anthology'    (1915). 

POUND,  Koeeoe,  American  college  profes- 
sor: b.  Lincoln  Neb.,  27  Oct,  1870.  He  was 
graduated  at  Itle  University  of  Nebraska  in 
1888  and  later  studied  at    the    Harvard    Law 
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School.  He  was  adnntled  to  the  bar  in  1890 
and  engaged  in  pracdce  at  lincoln.  HA.  He 
was  assistant  professor  of  law  at  the  Uoiversttj 
of  NAraska  in  1899-1903,  and  dean  of  the 
law  facuit>'  there  in  190M)7.  He  wa£  pro- 
fesGor  of  law  at  die  NorthwcEtem  Uotversity 
in  1907-09  and  at  tbe  University  of  Gucago  in 
1903-10.  He  was  Story  professor  of  law  at 
Harvard  in  1910-13,  and  has  since  been  Carter 
professor  of  jurisprudence  dierc.  He  was 
commissioner  of  at^eals  of  the  Supreme  Court 
of  N^raska  in  1901-03;  and  comtmssioner 
from  Nebraska  on  uniform  State  laws  tn  19D4~ 
07.  He  was  president  of  the  Associadon  of 
American  Law  Sdiools  in  1911.  Autbor  of 
'^Readings  on  the  History  and  System  of  tbe 
Common  Law>  (1904);  'Readings  on.  Roman 
Law*  (1906)  ;  'Lectures  on  the  Philosot^  of 
Freemasonry'  (191S),  etc 

POUND.  (1)  an  English  wdgfai  of  two  dif- 
ferent donominations,  avoirdupois  and  troy. 
Since  1&56  the  legal  original  standard  weight  m 
Great  Britain  and  her  colonies  has  been  the  im- 
perial  pound  avoirdupois,  a  cjiindrica!  mas!  of 
platinum,  grooved  near  the  top  and  bearing  the 
mark  *P.  S.  1844  1  lb.,»  the  two  letters  P.  S. 
signifying  "ParHamentary  Standard."  The  pound 
troy  in  Great  Britain  is  defined  as  5,760  grains 
ana  is  divided  into  12  ounces,  being  used  almost 
entirely  for  weighing  gold,  silver  and  precious 
stones ;  the  pound  avoirdupois  contains  7,000 
grains,  divided  into  16  onnces,  and  is  used  for 
all  ordinary  commodities.  The  imperial  statwl- 
ard  troy  pound  constructed  in  1758  was  the  only 
legal  ori^nal  standard  weight  between  the  years 
1824  and  1856,  but  previous  to  these  years  cer- 
tain wei^ts,  both  troy  and  avoirdupois,  had 
been  tiie  standards.  These  standards  were  not 
very  accurately  constructed,  at»d  through  con- 
stant use  became  worn,  hut  the  pound  avcwrdu- 
pois  probably  contained  as  much  as  7,0(B  of 
our  present  grains,  while  the  pound  troy 
weired  5,759  grains.  In  the  United  States  Hie 
Briush  imperial  pound  avoirdupois  haS  been 
copied  to  a  great  extent,  but  in  theory  the 
pound  avoirdupois  of  Elizabeth  is  legal  in  this 
country.  Edward  HI,  from  evidence  in  the 
official  records,  made  the  poiind  avoirdupois 
the  standard,  and  Elizabeth  probabW  copied  her 
staitdard  from  his  56-pound  weignt,  although 
standards  had  existed  ance  1497.  Tbe  troy 
pound  derives  its  name  from  t+ie  dty  of  Troyes, 
where  it  was  used  a*  the  standard  of  weight  in 
the  fairs  held  in  that  city.  In  1497  it  was  made 
the  legal  weii^t  for  gold  and  silver  and  some 
Butborities  claim  it  was  also  used  for  bread, 
beinK  known  as  the  *old  commerdat  weijtht  of 
England,"  and  containing  7,600  grains.  This 
troy  pound  displaced  the  monetary  pound  which 
had  been  in  use  from  the  times  of  the  Saxons, 
and  which  contained  j,400  or  5,420  ^frains  and 
was  divided  into  12  ounces  or  20  shillings.  At 
about  the  same  time  the  merchant's  pound  con- 
taining 6.775  grains,  divided  into  15  otmces, 
came  into  considerable  use.  The  apothecaries' 
pound  is  now  obsolete.  (2)  Pound  Is  also 
the  highest  monetary  denomination  used  in 
British  accounts,  bdng  equivalent  to  20  Shillines 
or  240  pence,  and  originally  to  a  pound  weight 
of  silver  (or  of  the  alloy  used).  The  pound 
(i)  weighs  123274  grains  and  contains  113.00i 
grains  of  fine  gold.  In  the  use  of  pound  as 
designating  money,  the  epithet  steHinij  is  gen- 


erally aflixed  to  diacriminBte  irom  tbe  pound 
weight.  (See  Weights  and  Measures).  (3) 
In  law,  an  enclosed  space  far  keefHng  cattle 
which  have  strayed  on  another  man's  groun<^ 
until  th^.  are  repleyined  or  redeemed.  When 
cattle  are  put  into  pound  it  falls  to  die  person 
impoumlins  them  to  feed  diem,  but  he  is  en- 
litied  to  charge  the  owner  of  the  cattle  the  cost 
of  keeping  t£em  in  settling  with  him  for  the 
amount  of  damages  to  be  paid.  In  England,  an 
attempt  to  release  from  a  pound  cattle  lawfully 
impounded  is  punishable  by  a  tine-  In  Scotland 
the  seizing  of  Stray  cattle  and  keeoingihem  tiU 
damages  are  paid  is  called  poinding  of  caittle.. 

POOND-NKT  FISHING,  any  fishing 
which  is  conducted  by  means  of  fiied  en- 
closures of  considerable  size  into  which  the  fish 
are  led  by  suitable  guides,  and  within  which 
they  are  confined  by  appropriate  devices.  Under 
this  head  will  be  included  the  pound-nets  proper 
and  trap-nets,  as  well  as  the  simpler  forms  of 
weirs,  which  together  constitute  a  class  of 
automatic  fishing  gear  quite  distitict  from  the 
various  forms  of  sdnes,  gill-nets,  etc.,  on  the 
one  hand,  and  tbe  small  fish-traps,  baskets  and 
eel-pots  on  the  other.  Devices  of  this  sort  are 
employed  in  the  prosecution  of  the  fisheries  in 
many  parts  of  the  world,  but  the  method,  al- 
though not  originating  in  the  United  States, 
has  here  been  more  Ei^ly  elaborated  and  is 
more  characteristic  of  our  fisheries  than  else- 
where. The  precise  form  and  construction  of 
pound-nets  varies  greatly  in  different  localities 
owin^  to  the  necessity  of  adapting  It  to  local 
conditions  of  bottom,  tides,  currents,  the  kind 
and  number  of  the  fish  sought,  the  available 
capital,  resourcefulness  of  the  fishermen,  etc. 
The  terms  weir  and  pound  in  connection  with 
the  fisheries  are  to  a  great  extent  used  inter- 
changeably, according  to  local  custom.  The 
chief  distinction  between  a  weir  and  a  pound- 
net  seems  to  lie  in  the  character  of  the  en- 
closure wifliin  which  the  fish  are  confined  In 
the  former  this  is  more  fixed  and  has  no  bottom 
which  can  be  lifted;  in  the  latter  the  pound  is 
a  netting  bag  which  can  be  raised  to  the  sur- 

The  most  primitive  apparatus  of  this  sort  in 
use  in  the  United  States  is  represented  by  the 
brush  weirs  employed  in  the  herring  fisheries 
of  Maine  and  Canada,  These  consist  of  brush 
walls  constructed  of  stout  stakes  driven  into  the 
bottom  to  a  distance  of  about  six  feet  and  three 
feet  apart.  Between  these  brush,  preferably  of 
cedar  or  Spruce  for  the  bottom  course,  is  woven 
in  and  oul  and  hdd  firml;'  in  place  by  snaller 
stakes  placed  on  the  outside  and  bound  to  the 
large  body-st^es.  Toward  the  top  a  looser 
construction  is  adopted  and  the  brusi  is  placed 
vertically,  as  being  less  liable  to  ho  carried  aw*y 
by  the  current  Sometimes  the  brush  is  cob- 
structed  ia  sections  ashore  and  subsequently 
sitadied  to  stakes  driven  in  the  proper  positions. 
This  has  the  advantage  that  the  brush  sectioas 
can  be  removed  and  saved  at  the  close  of  the 
fishing  season,  whereas  the  ordinary  weirs,  widi 
the  exception  of  such  brush  as  can  be  removad 
from  the  t<q)s,  are  likely  to  be  totally  deslnqTed 
by  d)e  winter's  storms.  When -weirs  are  kkcated 
on  a  bottom  of  solid  rock  into  which  no  st)kti 
can  be  driven,  recourse  is  liad  to  the  cotll 
tion  Of  a  platform  of  solid  plank,  which  S 
as  a  bottom  to  which  the  pole*  a       '    ' 
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Tbc  wltoicis  htvnW  wH^atai'aaA  held  in  place 
by  loadinc  it  with  Etoaea. 

A  pound-net  in  d>e  <  taore  restricted  tense 
of  the  term  19  constAicted  entirelr  of  cordage 
netting,  Mpp<itted  ahd  held  in  plaoe  'br'«lakn, 
and  consists  of  three  «sstetial  pavts ;  the  pound 
or  bowl,  the  icings  and  the  leader.  The  ponnd 
is  located  ofi-ihorcv  unally  in  troni  two  to  fonk- 
fadioms  o£  water  and  caaaeAa  of  a  bag  of 
veiy  Stout  setting  of  about  one  inch  inesh,  the 
inangin  of  which  i*  supported  above  the  level 
of  the  wato  by  stout  uprii^t  stakes  driven  Into 
itie  bottoni  at  suita1)le  intervals  which  v«iy  with 
the  cbarecoa'  of  the  jnnuDd  and  the  force  of  the 
waves  and  currents.  Where  the  btittom  is  rodgr 
further  security  is  found  by  the  attachtatnt  of 
anchored  ^y  ropes  to  some  of  the  stakes.  The 
only  openinc  in  the  pound  is  the  slit-l^ce  ep- 
trance,  usuaJly  about  si^'feet  across,  on  the  in- 
shore side.  Al  this  -point. the  walls  of  the  net 
are  carried  inwards  in  order  to  rendei  the  opco- 
ing  less  coRS[i>cuotu  irom  toe  inside,  and  are  so 
arranged  that  by  means  of  suitable  ropes  they 
may  be  used  to  close  the  opening  when  the  n^ 
is  drawn.  The  bottom. of  the  pound  is  spread 
and  secured  by  means  of  ropes  which  pass 
through  loops  or  pulleys  sear  the  bottom  of  th? 

The  wings  are  vertical  fences  of  netting, 
diverging  from  the  entrance  to  the  pound  and 
having  a  length  of  100  feet  or  more.  The  ends 
directed  toward  (he  shore  are  carried  toward 
one  another  in  the  form  of  a  semi'Circle,  but 
leaving  a  wide  opening  between  the  two  wings. 
The  netting  of  which  the.  wings  are  constructed 
is  lighter  ihaa  that  forming  the  poimd,  and  of 
about  one  and  one-half  inches  mesh.  It  is  sup- 
ported by  stakes  and  reac}ies  from  -the  botioni 
to  the  surface,  the  lower  border  being  weighted 
with  a  heavy  chain. 

Any  form  of  enclosure  employed  in  the  capr 
ture  of  fish  (nay  be  cabled  a  trap,  and  trap-net 
is  frewientiv  Hsed  as  an  equivalent  of  pound- 
net.  The  best  usage  of  the  .lerro,  however, 
is  to  indicate  those  forms  of  pouad-neis  which 
are  e^ccially  adapted  to  deep  waters  or  a  coijr 
sider^le  tidal  rise  and  fall  by  the  attachmeM 
to  the  upper  n^gin  of  the  nets  «f  floats  which 
Iceep  it  always  level  with  the  surface.  When 
Eurt ace-swimming  fish  only  are  sought,  the 
parts  which  correspond,  to  the  leaders  and 
wings  of  pound-nets  frequently  hang  suspended 
above  the  bottom.     The   whole  is  of  course 


is.  an  awjioach  lo  the  floating  ^U-net,  the  sets 
of  which  are  often  arnu^^  in  the  form  of 
leaders  and  eocloeures.  Much  information  re- 
lating to  all  phases  of  the  use  of  pound-nets 
in  me  American  fisheries  will  be  found  scat-' 
tercd  thfongh  the  'Annual  Reports'  of  the 
United  Stales  Bureau  of  Fisheries  and  o(  the 
commissions  ot  the  various  States  in  whidi 
these  fisheries  are  located,  and  especially  iu  the 
'Fisheries  Indusuies  of  the  United  States' 
(Washington  ifeM?)..     . 

POUNDAL.    See  Pc«cEr  Mechanics. 

POURBUS,  poor-bfls,  Frans,  Tux.  Elder, 
Flemish  painter:  b,  Bruges,  1545;  d.  Antwerp, 
19  Sept.  1581.  He  was  a  pt^il  of  his  father 
Pieter,  the  Younger,  and  of  Frans  Floris,  and 
became  a  free  master  of  the  Goild  of  Saint 


tn 

LiAe  at  Atttwetp  in  1564.  He  died  of  a  malign 
natit  fever  caught  in  the  guard  house  of  the 
civic  guard  of  whidi  he  was  standard  bearer. 
His  wife,  tbid  daughter  of  Frans  Fktris,  married 
Jordaens,  the  painter,  after  the  death  of  Pour- 
bus.  He. painted  historical  subjects,  landscapes, 
^nimals.jtnd  portraits;  in  the  last-nai^d  depart- 
ment his  work  is  best  known.  Several  re- 
ligions subjects  are  to  be  found  in  the  cathedral 
of  Ghent  and  in  churches  of  Antwerp  and  Oi>- 
denarde.  Other  works  by  him  arc  in  museums 
of  Antwerp,  Berlin,  Brussels,  Ghent,  Petrograd 
.and  Vienna. 

POUKBUS,  Fntiu  (The  Yottncei),  Flem- 
ish painter;  b.  Antwerp,  1569;  d.  Paris,  1622. 
He  was  a  putHl  of  his  father  Frans  Pourbua, 
the  Elder,  and  doubtless  studied  with  others, 
-for  his  father  died  when  he  was  12.  He  was 
.a  free. master  of  the  Guild  of  Saint  Luke  in 
lS91i  After  1600  he  resided  at  Brussels,  then 
in  Italy  at  the  court  of  the  Duke  of  Uantua, 
and  after  1610  was  court  painter  to  Henry  IV 
at  France.  Of  the  latter  monarch  he  painted 
several  portraits ;  he  painted  also  Marie  de*-- 
Uedici,  the  Louvre  portrait  of  the  queen  beii^ 
atcounted  hia  greatest  work.  Works  by  him 
are  to. be  found  in  gitueums  at  Hampton  Court, 
Madrid,  Munich,  Paris,  The  Hague  and  Vienna. 
His  portraits  are  inferior  to  those  of  his  father 
ia  warmth  of  color. 

POURBUS,  Pieter,  The  Elder,  Flemish 
painter:  b.  probably  Gouda,  1463.  He  is  sup^ 
posed  to  te  the  father  of  Pieter  the  Yotjnger 
and  grandfather  of  Frans  the  Elder.  A  por- 
trait of  a  goldsmith,  now  at  Vienna,  is  assigned 
to  him. 

POURBUS,  Pieter  (The  Youngkb),  Flem- 
ish painter:b.probabIyGouda,lSIO  or  I513;d. 
Bruges,  1584.  He  was  a  pupil  of  his  father  and 
probably  of  Lancelot  Blondecl  whose  daughter 
he  married.  In  1S40  he  entered  the  Serment  des 
Arbaletriers  de  S,  George  and  in  1S43  became  a 
free  master  of  the  Guild  of  Saint  Luke,  of  which 
he  was  «doyen>  in  1569  and  15S0.  As  he  did 
not  buy  his  ciiieenship  at  Bruges,  it  is  argued 
that  his  father  may  have  moved  thither  from 
Gouda  before  his  birth.  He  worked  as  deco- 
rator and  surveyor,  having  remarkable  gifts  as 
a  geometrician;  but  he  is  known. chie^  as  a 
portrait  painter.  His  portrait  of  Dr.  Ambroise 
Par^  is  owned  by  the  New  York  Historical 
Society.  Other  works  by  him  are  in  churches 
of  Antwerp  and  Bruges  and  in  museums  of 
Brussels,  Paris,  Rotterdam  and  Vienna, 

POURTAL&S,  poor't^-las',  Coont  (Oraf) 
Friedricb  von,  German  diplomai:  b.  24  Oct- 
1853.  He  is  descended  from  a  noUe  French 
Huguenot  family  domiciled  in  Switzerland  since 
the  revocation  of  the  Edict  of  Nantes.  Three 
brothers  were  made  Prussian  cotmts  in  1S15, 
and  members  of  the  family  have  long  served 
Germany  in  bureaucratic,  military  and  diplo* 
matic  cap^ties.  The  subject  of  this  sketch 
served  as  lieutenant  of  Hussars  in  the  German 
army  and  was  attached  lo  the  Foreign.  Office  in 
1880.  After  serving  in  secretarial  positions  in 
Vienna,  at  The  Hague  and  Saint  Petersburg 
(Petrograd),  he  became  Ambassador  to  Hoi-- 
land  in  1899.  to  Munich  in  1902,  and  to  Russia 
in  1907.  In  the  last 'mentioned  post  he  handled 
the  negotiations  prececEng  the  European  War. 
He  did  not  figure  prominently  in  the  diplomatic 
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histOTv  of  that  w%r,  thou^  the  British  Am- 
bassador in  PetragTad  telegraphed  to  Sir  Ed- 
ward Grnr  on  29  July  1914:  "l  tear  that  the 
German  Ambassador  will  not  help  to  smooth 
matters  over,  if  he  nses  to  his  own  government 
Ae  same  language  as  he  did  to  me  to-day.* 

POURTALKS,  Louis  Fraa^ois  de,  Swiss- 
American  naturalist :  b.  Neuchatel,  Switierland, 
4  March  1824 ;  d.  Beveri^  Farms,  Mass.,  17  July 
1880.  He  studied  engineering  but  turned  lo 
natural  science;  was  a  pupil  of  Louis  Agassiz 
fq.v.),  whom  he  assisted  in  1840  in  an  explora- 
tion of  Alpine  glaciers;  and  in  1847  came  with 
him  lo  America,  where  the  next  year  he  entered 
the  United  States  coast-survey.  He  was  the 
first  in  this  country  to  attempt  deep-sea  dredg- 
ing. Amone  his  important  researches  in  dus 
field  were  those  conducted  during  the  Hassler 
expedition  from  Massachusetts  Bay  to  Califor- 
nia  by  way  o£  the  Straits  of  Ua.gellaD.  From 
.1854  tuitil  his  resignation  from  the  survey  in 
1873,  he  was  in  charge  of  the  ofBce  and  field 
-work  of  the  tidal  division.  His  chief  woric 
was  accomplished  in  marine  loology,  and  the 
large  collections  accumulated  bv  him  in  cob- 
nection  with  that  subiect  were  deposited  in  the 
Harvard  museum  of  comparative  loology  in 
which  he  waa  for  a  number  of  years  an  assist- 
ant, and  as  keeper  of  which  he  succeeded 
Agassiz  in  1873.  The  genus  Pnurtalesia  of  sea- 
archins  was  named  after  him.  Hir  writings 
include,  besides  articles  in  scientific  journals 
and  contributions  to  the  survey  reports,  the 
followiuK  works  among  several  published  by 
the  Cambridge  museum:  'Contributions  to  the 
Fauna  of  the  Gulf  Stream  at  Great  Depths' 
(1863-63) ;  'List  of  the  Crinoids  Obtained  on 
die  Coasts  of  Florida  and  Cuba  in  1867-69> 
<1869);  <Decp-Sea  Corals'  (1871)  ;  <The 
Zoological  Results  of  the  Hassler  Expedition' 
(with  A.  Agassi?,  1874}  ;  'Corals  and  Crinoids' 
(1878) ;  a  report  on  'Corals  and  Antipatheria' 
(1880). 

POUSHKIN.    See  Pushkim. 

POUSSIN,  poo-s5rl,  OaBp«r,Italianpainler: 
b.  Rome,  1613;  d.  there,  IS  May  1675,  He  was 
the  son  of  a  Frenchman  named  Dughet,  who 
had  settled  at  Rome  but  in  signing  his  etchings 
he  Italianized  the  paternal  name  into  Duche. 
When  his  sister  married  Nicolas  Poussin  he 
took  the  name  of  his  brother-in-law,  whose 
studio  he  entered  as  pupil.  The  standard  land- 
scape of  his  day  was  that  of  Claude  Lorraine, 
but  Poussin  was  riot  so  conventionally  classical 
but  more  true  to  die  auiinalism  of  nature  than 
his  great  rival,  the  transparent  lucidity  of  whose 
aenal  perspective  he  never  attained  to.  As  he 
painted  on  a  red  background  his  pictures  have 
so  darkened  by  age  that  it  is  hat^  to  imagine 
their  efifect  when  first  produced.  It  can,  how- 
ever, be  seen  that  he  discerned  the  true  lines 
of  a  landscape;  that  he  composed  with  natural 
grace  his  groups  of  forest  trees  and  antique 
rains ;  and  that  his  land  storms,  in  which  the 
trees  seem  to  quiver  and  bend,  are  genuins 
transcripts  from  tempest-harried  platai  and 
mountain.     He  was  imitated  by  many  painters 


examples  of  both  styles  may  be  swn  _..  .__ 
Palaxri  Doria,  Cotonna  Barberini,  Borghese  and 
Corsini  aad  in  the  gallery  of  the ' Acratdemia  di' 
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San  Luea.  At  Rome  be  executed  the  fresco^ 
'History  of  Elijah  and  Qisha'  in  die  church 
of  Saa  Martino  a.'  Monti.  Tbetc  ore  pictures 
of  his  to  be  fonnd  in  the  Ealleri«t  of  Paris, 
PeCrograd,  Florence,  Msnicfa,  Stochliofan,  Vienna, 
'London,  Madrid  .  ajid  Dresden,  and  a  greM 
number  are  scattered  through  the  private  gal- 
leries of  Engiland  and  tfamngfa  the  public  gal- 
leries of  nony  small  Eliropan  cities.  He  was 
one  of  the  most  prolific  and  finithed  painters 
of  his  time  ao  that  to-^ay  more  than'20O  of  his 
pictures  are  to  be  fonnd  in  varions  Eurooean 
galleries  and  collections.  Two  of  his  land- 
scapes arc  in  the^  New  YoHc  Metropolitan 
Museum  of  Art. 

POUSSIN,  Nicolaa,  French  painter:  h.  Les 
Andelys,  Normandy  15  Tone  1593;  d.  Rome,  19 
Nov.  1665.  He  studied  first  in  his  native  place. 
and  then  at  Paris,  He  had  already  acquired 
considerable  reputation  when,  in  1624,  he  went 
to  Italy,  where  at  Rome,  Marini,  the  poet,  in- 
spired him  with  a  taste  for  the  Italian  poets,  in 
whose  works  Poussin  found  many  subjects  for 
his  art.  After  the  death  of  Marini  (1625), 
though  left  without  patronage,  he  continued  the 
study  of  geometry,  perspective,  architecture, 
anatomy,  as  well  as  the  practice  of  his  art.  His 
conversation,  his  walks,  his  readings  were  also 
almost  always  connected  wiA  it.  He  copied 
antiques,  modeled  Statues  and  reliefs,  dil^ntly 
painted  from  nature;  and  all  bis  works  show 
the  resuirs  of  this  Study,  At  last  he  was  at- 
tacked by  an  illness  brought  on  l:^  his  labors. 
He  was,  however,  tiken  care  of  ^  a  Frendi- 
man,  Jacques  Dughet,  the  father  of  Gaspar 
Poussin  (q.v).  In  1630  Poussin  married  the 
daughter  of  his  benefactor.  About  this  time 
his  affairs  began  to  improve.  He  found  patrons 
in  Cardinal  Barberini  and  the  <i.valiere  CaS- 
siano  del  Pozzo,  for  whom  he  painted  the  cele- 
brated 'Seven  Sacraments.*  These  works  like- 
wise gained  him  celebrity  in  France;  and  Card!* 
na)  Richelieu  invited  him  to  Paris  to'psint  the 
great  gallery  of  the  Louvre.  Louis  XlII  ap- 
pointed him  his  first  painter,  with  a  pension  of 
3/)00  livres.  Poussin  arrived  in  Pans  in  164D, 
and  executed  numerous  works,  particularly  his- 
torical pieces  from  the  Old  Testament,  hut  was 
much  harassed  by  his  enemies.  The  painter 
Jacques  Fouquiires  had  been  employed  to 
decorate  the  gallery  and  the  architect  Mercier 
had  overloaded  It  widi  ornament  Poussin 
fotmd  himself  under  the  necessity  of  removing 
their  labors.  He  also  had  to  cc^tend  with- the 
whole  school  of  Simon  Vonct,  Harassed  on 
every  side  he  determined  to  leave  Paris.  In 
September  1642  while  employed  on  cartooni 
of  the  'Labors  of  Hercules'  for  the  gallery  oE 
the  Louvre,  he  returned  to  Rome  (ostensiblr 
for  the  purpose  of  bringin*  his  wife  to  France) 
and  never  again  quitted  that  city.  The  second 
period  of  his  hfe  in  Rome  was  evcnmore  pro- 
ductive  than  -the  first.  Many  of  his  woties  were 
the  result  of  orders  that  came  to  him  front 
admirers  in  Paris,  especially  from  de  Oiantelou, 
an  influential  courtier,  for  whom  he  painted, 
between  1644  and  1648.  a  second  serie^ictf.  'The 
Seven  Sacraments.'  As  a  painter  his  dr^^vioE 
is  remarkably  correct;  his  composition 'dignified 
and  ntiMe;  his  invention  rich;  his  Style  grand 
iUtd  heroic.  His  expression  approaches  that 
of  Raphael,  and  be  has  been  caJIed'the  Raphael 
of  France.     He  has  been  censured  for  a  too 
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studied  arrangentent  and  a  too  ((reat  i  .  ._  .^ 
to  qtisodes;  too  mudi  untfarmtty  in  the  atti- 
tudes, air  and  expression  of  his  figures;  an 
excessive  fulness  in  the  drapery  and  too  small 
proportions  in  his  fieures  —  faults  which  may 
have  been  owing  to  his  close  imitation  of  the 
ancients.  But  notwitfastanditig  these  fattlts 
Poussln  may  be  compared  with  the  oTeatest 
Italian  masters.  Among  his  most  celebrated 
worlp  are  'Seren  Sacraments';  'Deluge'; 
.<Death  of  Germanicus'-  'Capture  of  Jerusa- 
lem'; ^Plague  of  the  PhiUstincs' ;  *ReMcca'; 
•The  Adulteress' ;  'TTie  Infant  Moses' :  'Moses 
bringing  Water  from  the  Rock' ;  'Tlw  Worship 
of  Ok  Golden  Calf;  'John  Baptizing  in  the 
WildemeS9,'  etc.,  and  many  fine  landscapes. 
The  largest  collection  of  Poussin's  works  is  to 
.be  found  in  Paris,  the  Louvre  alone  containing 
39.  London,  too,  holds  many  of  his  paintings, 
and  practically  every  one  of  the  more  unportaoC 
European  galleries  owns  specimens  of  his 
work.  Only  comparatively  few,  however,  have 
remained  in  Rome.  Three  of  his  picture*  m^ 
be  seen  in  the  New  York  Uetropohian  Museum 
at  Art 

BibliognqAy. —  Advielle,  Victor,  'Re- 
cfaerches  sur  Nicolas  Pouisin*  (Paris  1902); 
Andrcs«n,  A„    'Vcneichnis  der   Kupferstiche 


(Paris  1858);  Calkott,  Lady  Maria,  'Memoirs 
of  lite  Life  of  Nicolas  Pontsin'  (London  1820)  ; 
Denio,  £.  H.,  'Nicolas  Poussin,  his  Life  and 
Work'  (Loudon  1899);  FViedlaender,  W., 
'Nicolas  Poussin*  (Munchen  1914);  Gandai, 
E^  'Les  Andelys  et  Nicolas  Poussin'  (Paris 
I860) :  Gault  de  St.  C^mutin,  (Vie  de  Nicolas 
Poussin*  (Paris  1806);  Landon,  C  P.,  'Vie 
et  CEwvrc  compUte  de  Nicolas  Poussin*  (in 
'Vies  ct  CEuvres  des  peintres  les  plus  cfltiires 
de  touies  les  ecoles,'  Vols.  IV-VIlT  Paris  1803- 
20)  ;  Magni,  Entile,  'Nicolas  PoU5»n,  premier 
peintre  du  roi,  1594-1665'  (Bruxelles  1914)- 
If     .  j_    .,.._.__   ^_.  __..,     ,„.   . 
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(Paris  1841). 

POUT,  or  HORNED  POUT.    Sec  Bull- 
heads. 

POUTER,  a  variety  of  fancy  pigeon,  ihc 


POUTRINCOURT,  Jean  de  Bienconrt 
See  BiENCOUBT  de  Poutbincoubt,  Jean. 

POW-WOW.  an  American  Indian  term 
meaning  (1)  a  ceremony,  with  conjurations, 
held  for  the  curing  of  diseases:  (2)  a  consulta- 
tion of  chiefs  or  leaders;  a  deliberadon  over 
important  tribal  matters.  In  colloquial  use 
pow-wow  is  used  in  American  solidcs  as  ap- 
plied to  any  noisy  meeting  or  gatnering. 

POWDER,  a  general  name  applied  to  n- 
^osive  as  gunpowder,  giant  powder,  etc  5«e 
Explosives. 

POWDER-DOWN  FEATHERS.  See 
Plumage. 

POWDERLY,  Terence  Vincent,  Ameri- 
can labor  leader  and  lawyer:  b.  Carbondale,  Pa., 
■22  Jan.  1849.  His  early  education  was  ob- 
tained in  the  public  schools  and  he  then  .(1863) 
became  a  railroad  switdf  tender.  At  17  he 
became  a  machinist's  apprentice,  settled  in 
Scranton,  Pa.,  in  1866,  and  there  worked  as  a 


madiimst  Hotil  1877.  He  was  elected  iBq>ar  of 
that  city  on  the  labor  ticket  in  1877  and  re- 
elected in  1880  and  1B8^  He  was  General  Mas- 
ter-Workman of  the  Knights  of  Labor  in  1879- 
93,  but  resignitK;  in  the  last-named  year  took 
up  the  study  of  law  aiid  was  adtaitted  to  the 
bar  of  Lackawanna  County  in  1894,  and  in  1901 
to  that  of  the  Supreme  Coort  of  the  United 
States.  He  was  United  States  coRimissiuner- 
general  of  tmmigraiian  1897-19QZ,' special  repre- 
sentative of  the  Department  of  Commerce  and 
Labor  to  study  causes  of  ermgraban  from 
Europe  1906  and  nncc  1907  has  been  Chief  of 
Division  of  Infonnatioo  in  Bureau  of  Immi>- 
gration  to  distribute  tnunigrants  throughout  the 
United  States.  He  has  lecturad  frequently, 
made  many  Reptiblican  campaign  neecbet-  m 
1896  and  1900  and  pubHsUed  ^Tliirty  Years  of 
Labor  18S»«*  (1699-1900);  (^History  of  Labor 
I^y' i  and  artidcs  on  economics'in  numerous 
Biagaiines.  In  coUaberatioa  widi  S.  C.  T. 
Dodd  he  published  'Trusts*  (1892)  and  also 
contributed  with  others  to  'The  Labor  Move- 
ment'   (1887). 

POWELL,  Baden,  English  Anglican  dergy- 
mait  and  mathematician:  b.  Stamford  Hill,  Lon- 
don, 22  Aug.  1796;  d.  London,  11  June  I860. 
He  was  graduated  from  Oriel  College,  Oxford 
in  1817,  took  orders  in  the  English  Church  and 
became  vicar  of  Flumstead,  Kent,  in  1821.  He 
y/^  elected  a  Fellow  of  4i)e  Royal  Socie^  in 
■laZi,  and  in  1827  was  appointed  Savilian  pro- 
fessor of  geometry  at  Oxford,  on  which  occa- 
sion he  resigned  his  living  of  Plumstead:  He 
was  the  father  of  the  famous  English  general. 
Sir  Robert  S.  S.  Baden-Powell  (q.v.).  He  con- 
tributed many  papers  on  optics,  radiant  heat  and 
other  ph^cal  subjects  to  the  'Philosophical 
Transections' ;  ana  published  a  'History  of 
Natural  Philosophy'  (1834);  but  he  is  better 
known  by  his  essay  'On  the  Study  of  the  Evi- 
dences of  Chrisiiani^*  (in  'Essays  and  Re- 
views,' 1860).  Earlier  theological  works  of  a 
similarly  liberal  character  are  'The  Connexion 
of  Natural  and  Divine  Tradi*  (1838)  ;  'Tradi- 
tion Unvdled'  (1839);  'The  Unity  of  Worlds' 
(I8SS);  'The  Study  of  Natural  Theology> 
(1856):  'Christianity  without  Judaism'  (1857); 
and  'The  Order  of  Nature'  (18S9). 

POWELL,  Edward  P»tsod,  American 
Unitarian  clergyman  and  author :  b.  Qtntoa, 
N.  Y.,  9  May  1833;  d.  Sorento.  Fla^  14  May 
1915.  He  was  graduated  from  Hamilton  Cof- 
lege  in  his  native  towa  and  imm  Unioa  The- 
ological Seminary,  New  Yock,  in  1858.  Enter- 
ing the  (>>ngregational  oumsuy  he  was  pastor 
at  Adrian.  Mii^.,  1661-71,  and  of  the  Us^- 
iBower  Congregational  Church,  Sunt  Louis, 
.1871-74.  FrMn  1874  to  1877  he  held  a  Unitarian 
pastorate  in  Chicago  and  lias  since  been  editori- 
ally connected  wiUi  secular  and  religious  jour- 
nals to  which  he  has  contributed  numerous 
articles  on  outdoor  life  and  kindred  subjects. 
He  has  published  'Our  Heredity  from  God' 
(1886);  'Liberty  and  Life'  (I89CI);  'Nullifica- 
tion and  Secession  in  the  United  Sutes'  ( 1896)  ; 
'Wind-breaks,  Hedges  and  Shelters'  (1900): 
'The  Country  Home'  (1904)  ;  'In  the  Orchard 
aod  Fruit  (garden*  (1905);  'How  to  Live  in 
the  Country'   (1910). 

POWELL,  Fnderit*  York,  EnaliOi  his- 
torian: b.  London,  14  Jan.  1650;  d.  Oxford.  8 
May  1904.    He  was   educated  at   Rugby  aad 


Christ  Church,  Oxford  and  was  appointed  re- 
gius  professor  of  tnaaem  bistory  at  Oxford, 
in  1S94,  succeeding  Froude.  He  also  acted  as 
the  University's  delegate  to  the  Clarendon 
Press.  He  was  especially  known  as  an  Ice- 
landic scholar.  Together  with  Dr.  Gudbrand 
VigfuESoa  he  edited  'Icelandic  Antiqna' 
(1876);  'Icelandic  Prose  Readcr>  (1881); 
'Corpus  Foedcum  Boreale:  The  Poetry  of  the 
Old  Northern  Tongne  froin  the  Earliest  Times 
to  the  Thirteentli  Centnry>  <1883)  ;  and  <Orig- 
ines  Islandicae'  1905.  Although  not  possessing 
as  great  or  bs  wide  a  reputation  as  some  of 
his  predeccsBOTs  at  Oxford,  he  was  a  scholar 
of  deep  leeming  and  a  man  of  broad  sympathies. 
He  was  an  extenuve  concribntor  to  newspapers 
and  journals  on  historical  and  literary  subjects. 
He  published  a  number  of  Wstorical  books,  the 
most  important  of  which  are  'Early  England 
up  to  the  Norman  Conquest'  (1^6);  'Old 
Stories  from  British  Histoi5r>  (1882);  <His- 
tory  of  England  from  the  Earliest  Times  to 
theDeathof  Henry  Vn>  (1885);  'The  Tale  of 
Throud  of  Gate'  (1896)  ;  and  'Quatrains  from 
Omar  Khav^>  (1901).  He  ilso  acted  as 
editor  of  'English  History  by  Contemporary 
Writers*  (1887) ;  and  'Scottish  History  by  Con- 
temporaiy  Writers'  (1890).  C^tnsult  Elton, 
Oliver.  "Frederick  York  Powell*  (Oxford 
1906). 

POWELL,  Joha  Wealey,  American  ideol- 
ogist: b.  Mount  Morris,  N.  Y.,  24  March  1^4; 
d.  Haven,  Maine,  23  Sept  1902.  He  was  edu- 
cated at  Illinois  and  Wheaton  colleges,  studied 
also  at  Oberlin  and  made  researches  in  natural 
history  and  geology.  At  the  outbreak  of  die 
Civil  War  he  enlisted  as  a  private  in  the  20th 
Illinois  volunteers.  As  a  resuh  of  a  severe 
wound,  suffered  in  the  battle  of  Shiloh,  he  lost 
his  right  arm.  At  the  exiMration  of  his  term 
of  service  in  the  spring  of  1865  he  relumed  to 
civil  life,  after  having  been  promoted 


fessor  of  geology  and 
at  Illinois  Wesleyan  University  at  Blooming- 
ton,  and  in  1867  lecturer  and  curator  at  the 
State  Normal  University.  He  conducted  in  1868 
a  perilous  exploration  of  the  grand  canyon  of 
the  Colorado,  and  in  1870  took  charge  of  the 
newly  estaUiBhed  geoloRioil  and  topofrraphical 
survey  of  the  Colorado  River  of  the  West.  By 
this  survey  neariy  100,000  miles  of  the  Colorado 
Valley  were  cai^fnlly  explored.  The  work  was 
subsequently  transferred  to  the  Interior  Depart- 
ment, By  1874  there  were  four  surveys  in  the 
field  and  thi*  ted  in  IS^  to  the  establishment 
of  the  organization  known  as  the  United  States 
■Geological  Survey,  in  the  formation  of  which 
Powell  was  largely  instrumental.  From  1881 
to  1894  he  was  director  of  the  sorvey.  He  also 
made  a  particular  stud^  of  American  ethnology 
and  obtained  the  organirafion  of  tfce  Bureau  of 
Ethnology,  of  which  he  was  the  director  nntil 
his  death  and  which  he  trained  to  a  high  plane 
of  scientific  efficiency.  His  studies  of  rtie  In- 
dians are  deemed  of  great  value.  As  adminis- 
trator of  the  survey,  which  included  also  eco- 
nomic geology,  geography  and  paleontology,  he 
was  very  successful.  Later  In  his  life  he  de- 
voted considerable  attention  to  philosophy  and 
psychology.  He  secured  vshiabfe  le^islatiom  in 
connection  with  the  land  laws  affecting  the  de- 
velopment of  the  arid  WesL    In  May  1918  a 


memorial  in  form  of  a  rtone  ahar  supporting. a 
bronze  tablet  engraved  with  a  brief  account  of 
Powell's  expedition  to  the  Grand.  Canyon  of 
Colorado  was  erected  on  the  brink  of  the 
Grand  Canyon  in  commeflioration  of  the  ex- 
plorations accompltdied  by  the  expedition. 
Among  his  writings  are  'Exploration  of  tfae 
Colorado  River*  (1875);  'Report  on  the  G«- 
olt^y  of  the  Uinta  Mountains'  (1876)  ;  'Intrd- 
ducBon  to  the  Study  of  Indian  L^gtUi 
(1877) ;  'StudiBj  in  Sociology*  (1887) ;  <ln< 
Linguistic  Families  of  America,  North  of  Uck- 
ico'  1891)  ;  'Canyons  of  the  Cotocado'  (1895)  ; 
'Truth  aod  Error;  or  the  Science  of  InteUec- 
tion*  (1898);  and  'First  Thro««h  the  Grand 
Canyon'    (1915). 

POWELL,  LTtnui  Pieraon,  American 
college  president :  b,  Farmington,  Del.,  21  Sept. 
1866.  He  was  educated  at  Johns  Hopkins  Uni- 
versity and  the  University  of  Wisconsin  and  in 
1893-95  he  was  a  Fellow  of  the  University  of 
Peflnsylvania.  He  was  ordained  deacon  in  the 
Protestant  Episcopal  Church  in  1897  and  priest 
in  1898;  was  rector  at  Landsdowne,  Pa.,  in 
1898-1903,  and  at  Northampton,  Mass.,  in  1901- 
12.  In  1912  he  became  professor  of  hnsiness 
ethics  at  New  York  Univereiw  and  since  1913 
he  has  been  president  of  HoSart  Collefre  and 
William  Smith  College.  He  edited  'American 
Historic  Towns'  (4  vols.,  1898-1902)  ; .  'Cur- 
rent Religious  Literature*  (1902) ;  'Devotional 
Series*  (3  vols.,  1905-07);  'Religion  in  Our 
Colleges  and  Univer^ties*  (1912);  and  it  au- 
thor of  'The  History  of  Education  in  Dela- 
ware* (1893);  'Family  Prayers'  (1905); 
'Christian  Science —  the  Faith  and  its  Founder* 
(1907;  'Heavenly  Heretics'  (WlO). 

POWELL,  Mud  (Mme  H.  Godfsct  Tdv 
NEk),  American  violinist:  b.  Peru,  111,,  22  Aug. 
18^  She  received  her  musical  education  at 
Chicago,  Leiprig,  Paris  and  Berlin,  studying 
Tindpr  William  Lewis,  Henri  Schradiech,  Dancla 
and  Joachim  and  made  her  dfhut  at  Berlin 
in  1885.  She  was  married  to  H.  Godfrey  Tur- 
ner of  London  in  1904,  She  has  been  soloist 
with  many  great  orchestras,  including  those  of 
Thomas,  Siedl,  tiericke,  Nildsob  and  Dam- 
rosch.  She  toured  (jermany  and  Austria  with 
the  New  York  Ari(»n  Society  in  W92;  the  Brit- 
iBh  Isles  and  European  countries  in  1899-1901, 
and  in  1903-05 ;  and  also  loured'  Soudi  Africa  in 
1905.  Since  1903  she  has  a^ared  in  Aiperica 
every  musical  season.  She  attained  a  hi^ 
reputation  and  holds  a  large  and  appreciative 
following.  She  is  noted  for  her  interest  in 
new  compositions  and  in  aroti^ng  her  auifi- 
ences  to  apprleciation  of  them,  and  she  is  likewise 
keenly  on  the  clert  for  excellence  in  -the  work 
of  American  composers. 

POWBLL,  William  Byrdj  Atuerican  physi- 
cian and  cerebral  physioTogisl :  b.  Bourbon 
County,  Ky.,  8  Jan.  1799;  d.  Henderson,  Ky., 
3  July  1867.  He  became  noted  by  reason  of 
his  work,  'The  Natural  History  of  the  Human 
Temperament'  (1896),  announcing  the  theory 
known  as  Powell's  life-line,  and  his  novel  views 
concerning  the  results  of  marriage  within  near 
or  prohibited  degrees  of  consanguinity.  He 
was  graduated  from  Transylvania  University, 
at  Lexington,  Ky.,  in  1820,  and  from  the  Tran- 
sylvania Irfedical  School  in  1823.    In  183S  he 
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don  for  seventl  years.  In  1S43  be  b^aa  a  so^ 
journ  among  tbe  American  Indians,  adopting 
their  dress  and  manners  in  order  to  study  their. 
habits,  dispositioiis,  lor^vity,  etc,  and,  secured 
the  crania  of  i&any  warriors  and  chiefs,  In 
1849  he  organized  at  Memphis,  Tenn.,  the  Me(». 
phis  Medical  Institute,  lieadiag  its  department 
of  cerebral  physiology.  He  held  a  similar  posi- 
tion in  the  Qncinnati  Eclectic  Medical  Insti-. 
tute  1856-S9;  In  1865  he  was  made  professor 
emeritus  of  cerebral  physiology  in  the  New 
Yoik  Eclectic  Medical  .Institute.  He  be-, 
queathed  his  head  to  his  literary  executor  to 
be  preserved  with  his  collcctioo  of  craoJa  oon- 
UininK  some  500  specimens.  He  was  a  mem- 
ber 01  many  domestic  and  foreign  scientific  so- 
cieties and  a  freimeiit  contributor  to  tnedjcal 
Sunials.  Beside  'The  Natural  History  of. the 
uman  Temperament'  (1SS6)  he  published 
'Eclectic  Treatise  on  the.  Diseases  of  Chil- 
dren* (m?) ;  and,  with  Dr.  Robert  S.  New- 
man, 'Tha  Eclectic  Practice  of  Medicine* 
(1857). 

POWELSON,  Wttfnd  Van  NMt,  Ameri- 
can naval  officer :  -b.  Middtetown,  N.  Y,,  IS- 
Sept  1S72.  He  was  jgndnatet)  ttoaa.  tbe  United- 
States  Naval  Academy  in  1803  and  was  then 
sent  by  the  govemment  to  «f1tdy  naval  aichl- 
lecture  at  the  Untveraty  of  Glasgow.  While 
serving  on  the.  Pern  at  Koy  West'  he  was  or- 
dered to  imrme  examiiiatiom  regarding  the  de-' 
stmclion  of  the  Maine  in  the  harW  ofHavana' 
and  his  published  report  stating  tbat  the  iSdine 
was  ittnk  by  an  exModed  miiM  was  nmch  djs-' 
cussed  by  sdenlific  periodicala.  He  was  pr»-: 
moted  Uentepant  in  March  1901  and  retired  in 
1902.  After,  becoming  general  nuoiagcr  of  the' 
Union  Electric  li^t  and  Power  Company  of 
Saint  Louis,  Mo.,  in  1904,  and  frcsideni  and 
treasurer  in  1906,  he. has  been,  since  1908,  a 
member  of  a  Nmw  Yorlt  finn  of  consulting  engi- 
neers and  managers  of  public  utilities  coipora- 
tions. 

POWER,  Frederick  Belffing,  American- 
■diemist:  b.  Hudson,  N.  Y  4  Marci  1853.  He 
was  graduated  at  die  Philadelphia  College  of 
Riarmacy  in  1874  and  at  the  University  of 
Strassburg  in  18B0.  He  was  professor  of  ana- 
Ivtical  chemistryat  the  Philadelphia  College  of 
Pharmacy  in  1881-83;  professor  of  pharmacy' 
and  materia  raedica.  at  the  University  of  Wis- 
consin in  1883-92;  director  of  the  laboratories 
of  Fritzsche  Brothers  in  1892-96;  and  in  1856-- 
1914  was  director  at  the  Wellcome  Cheinical 
Research  Laboratories,  London,  England.  He' 
was  awarded  the  Ebert  Prize  of  the  American' 
Pharmaceutical  Association  in  1887,  1902  and 
1906;  and  received  gold  medals  at  the  Saint 
Louis  Exposition,  1904,  at  Milan  in  1906,  at  the 
Franco-British  Exposition  in. 1906;  grand  prize 
at  Brussels  in  1910;  the  gold  medal  at  Turin' 
in  1911,  and,  the  Hamhuij  gold  medal  in  1913. 
He  was  a  member  of  the  Committee  of  Revision" 
of  the  United  States  Pharmacopoeia  in  1890: 
and  United  States  delegate  to  the  International 
Congress  for  the  'Unification  of  the  Formulse. 
of  Potent  Medicaments  at  Brussels  in  1902,' 
With  Dr.  Fred  Hoffmannhe  edited  'Manual  of 
Chemical  Analysis'   (1883). 

POWER  (Wniiam  Grattan),  Tyron*. 
Irish  actor:  b,  near  Kibnacthomas,  .  County 
Waterford,  1795 ;  lost  at  sea,  1841.  He  ^ade  i 
his  debut  M  Orlando  in  'As  Yo)i  Lilc;  It'  ii}„ 


}811  at  Monmouth,  Wales.  In  1822  he  appeared 
in  London,  where  he  made  a  hit  as  Lariy 
fiaoligan  O'Halloran  in  1824,  and  henceforth 
devoted  himself  to  impersonations  of  Irish  char- 
acteis  in  which  be  was  inimitable.  He  visited 
the  United  States  in  18%  1836  and  in  1840, 
and  in  1841  embarked  for  Europe  on  the  Prtsi' 
d£nt,  which  was  never  beard  oi.  He  published 
novds,    ^Tbe  IGng^s    Secret'    and    'The 


William,  'Tyrone  Power'  (New  York  1913). 
POWER,  m  arUhmelic,  and  in  Uie  algebra 
of  real  numbers,  the  product  obtained  by  muUi- 
plying  a  given  nunAer  by  itself  a  specified 
number  of  times.  If  x  is  the  fnven  number, 
and  t>  is  tbe  number  of  times  that  x  is  taken 
as  a  factor  in  formintr  the  product,  then  the 
prodpct  that  is  finally  obtained  is 

*X*.X*X     .    ,    .    .     X*X*X*^ 
(w  factors  altogetber) 
Tbis  b  called  flie  ■nlfi  power*  of  die  number 
:t,  and  is  represented  bv  the  symbol  x*.    As- 
suming for  the  moment  that  n  (which  is  called 
Ac  •'exponent'  of  the  power)  is  positive  and  in- 
tegral (since  this  is  the  only  case  in  which  the 
foregoing  definition   is  applicable),   we  easily 
obtain  tbe    following   general    laws  wtiidi    the 
powers  of  numbers  must  fulfil : 
J!"+":        (.1")  "■"*«•;        (»y)»  — i<y.    To 
«xtena  die  conception  of  a  *power*  so  as  to 
permit  of  the  use  of  fractional  and  negative  ex- 

nients,  we  mav  assume  that  the  foregoing  laws 
d  true  of  all  real  exponents,  and  from  them 
we  may  seek  the  interpretations  that  must  be 
given  to  an  expression  of  the  form  .**,  when  n 
IS  fr^clionat  or  ncEcative.  First,  if  we  make 
m  =  0  in  the  equation  *".«*•" 4^-f*  we  have 
*"..!•"■**;  aiM  hence  we  conelude  that  the 
symbol  X*  must  be  interpreted  as  representing 
unttv  in  bll  cases.  Again,  if  we  make  m"=  —  wi, 
we  nave,  frrtn  Ae  first  of  the  general  relations 
given  abov^  x^.x — "  ■"  ** — *^'=x*  ""  1 
and  hence  we  must  interpret  the  expression 
X — ■  as  sipnlfyin"?  the  reciprocal  pf  x^:  We 
may  ascertain  the  significance  of  a  fractional  ex- 


it by  m> 
;.    Thus 


the  identity  (*")»■=■  j:"»  let' 
us  put  m  ■=!.  Theo  w«  have  (— I  »  =.  —=• 
««^«.  Hence— must  be  interpreted  as  rep- 
reaoiticg  one  of  those  quantidcs  whlcb,  when 
raised  to  die  nth  power,  will  yield  x  itself.' 

"niat  is,  we  must  interpret  | —)  aa  equivalent  to 

V*,     In  general,  this  will  be  a  many  valued  funo; 

tion.  If  X  is  real,  V*  is  often  interpreted  as 
the  positive  real  number  which  when  raised  to 
tbe  ffrti  power  f^ves  x.    This  is  only  one  of  the 


1   that  tbe   aymol  —    must  be  interpreted 


IS  equivalent  to  V*". 

Tbe  significance  of  a  power,  when  the  ex- , 
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ponent  is  irrational  or  iiaafiimry,  is  conaidend 
ID  llie  theory  of  functions,  but  these  generaliza- 
tioiis  are  too  difficult  for  sound  ■treatment  in 
the  present  article.  For  this  aspect  of  the  sub- 
ject, and  for  tbe  discussion  of  the  development 
of  functions  of  3  variable  in  a  scties  whose 
terms  are  powers  of  that  variable,  consnlt 
Harknes9  and  Morley,  'Introduction  to  the 
Theory  of  Analytic  Functions*  (London  1898). 
POWER,  tH  mechanics  and  phytics,  the  rate 
at  which  work  is  performed ;  or  (what  is  the 
same  thing),  the  Quantity  of  work  that  is  per- 
formed Per  titiit  of  lime.  In  ordinary  engineer- 
ing  practice  in  the  United  States  and  England, 
the  unit  of  work  is  the  "foot-pound;'  a  foot- 
pound bdnff  defined  as  the  quantity  of  work 
that  is  performed  wlen  a  force  equ-I  to  the 
weif^t  of  one  pound  of  matter  is  exerted 
through  a  distance  of  one  foot  (See 
MECHAtncs).  Nothing  is  here  specified,  it  will 
be  observed,  as  to  the  timt  in  which  this  work 
is  done.  A  small  motor,  for  exaoiple,  mig&t 
require  10  seconds  to  accomplish  it,  wbile  % 
more  powerful  one  miuht  perform  it  in  a  very 
small  traction  of  one  second.  The  work  that  u 
performed  by  a  given  motor  or  en^oe  in  one 
second,  or  in  one  minut^  is  therefore  tlie  true 
measure  of  die  "power'  that  is  beine  developed. 
James  Watt  adopted  the  "horse  power*  as  the 
unit  of  power  for  steam  engines  and  other  larffce 
motors,  and  this  bas  been  universally  adopted, 
unce  his  time,  in  all  Engiish-spealon^  coun- 
tries. He  estimated  that  a  strong  liorse  is  capa- 
ble of  performing  33,000  foot-pounds  of  work 
Ker  minute;  and  althou^  it  is  known  that  the 
orse  cannot  work  continuously  at  this  rate,  his 
definition  has  never  been  modified,  and  in  steam 
snd  hydraulic  engineering  a  *horse  power*  ia 
still  understood  to  signify  the  performance  ot 
33,000  foot-pountls  of  work  per  minute,  or 
(what  is  the  same  thing)  S50  foot-pounds  per 
second.  The  horse  power  of  an  engine  or  a 
lyater- wheel  is  therefore  determined  by  observ- 
ing how  many  foot-pounds  of  work  it  is  per- 
forming per  minute,  and  dividing  this  niunber 
by  33,000.  In  the  centimeter-gram-second  sys- 
tem of  units,  which  is  in  extensive  and  increas- 
ing use  Hi  modem  physics,  the  unit  of  work  is 
tbe  "erg,"  and  tbe  unit  of  power  is  the  "watt* ; 
a  watt  bciag  defined  as  tbe  power  that  is  de- 
veloped when  10,000,000  (that  is  10^)  ergs  of 
work  are  performed  per  second  Tihe  watt  is 
employed  m  practical  electrical  engineering,  as 
well  as  in  experimental  physics ;  it  being  then 
defined  as  the  -  rate  at  which  woik  is  betas  dcme  - 
in  a  circuit  in  which  the  current  is  one  ampere, 
and  the  electromotive  force  is  one  volt  TTub 
change  in  definition  is  merely  a  matter  of  con- 
venience, since  it  may  be  shown  that  the  two 
definitions  amount  to  precisely  the  same  thing. 
A  horse  power  is  approximately  equal  to  746 
watts.  Consult  Everett.  'Units  and  Pbvsical 
Constants.'  See  also  the  article  Units  of 
Ueascbement. 

POWER,  Utilization  of.  The  economical 
production  of  manufactures  and  die  convemeat  • 
adaptations  of  lime-  and  labor-saving  devices  in 
all  the  various  line*  of  constructional  workhave 
exerted  a  Wonderful  influence  in  the  ui^building 
of  American  industries.     Among  other  signifi- 


In  the  use  of  conqiressed  air,  the  fadlity  of 
adaptation  to  various  requirements  whidi  are  in 
many  cases  additional  to  the  supply  of  motive 
power,  is  a  valnable  feature  peculiar  to  this 
system  and  one  whicfa  is  susceptible  of  exten- 
sion along  many  hnes.  The  labor  cost  in  most 
madiine  shops  and  oilier  woda  is  so  much 
greater  than  the  cost  of  power  that  any  expedi- 
ent by  which  the  labor  cost  may  be  appreaably 
nduced  is  justified,  even  though  the  efficiency 
of  tiie  agent  itself  be  low.  Whenever  new 
methods  or  agencies  cause  an  increased  produc- 
tion with  a  given  outlay  for  latMsr,  these 
methods  will  supersede  the  old,  even  thougb  tbe 
cost  of  the  power  required  be  greater  than  be- 
fore. The  saving  of  power  is  a  consideration 
secondarv  to  the  advantages  and  economical 
output  obtained  by  its  use.  While  economy  in 
the  use  of  power  should  therefore  be  secondary 
to  increased  output,  yet  careful  attention  to  de- 
tails will  often  ErreatN  reduce  the  useless  waste 
of  power.  Engineers  have  recogniied  that  there 
is  a  very  great  percentao'e  of  loss  due  to  shaft 
friction,  whidi,  in   raiboad   and  other  rfiops 


the  total  power  used.  In  the  ordina^  macbine 
shop  this  loss  will  probably  average  from  30  to 
50  per  cent.  No  matter  how  well  a  long  line  of 
diafttng  may  have  4)een  erected,  it  soon  losec 
its  alignment  and  the  power  neceasaiy  to  rotate 
it  is  increased. 

Uannfacturers  are  reaHcinff  the  loss  of 
power  which  ensues  from  tibe  oresent  system  of 
mechanical  transmission,  and  there  is  an  in- 
creaung  tendency  to  introdtice  different  methodi 
by  which  a  part  of  tbia  loss  will  be  obviated. 
Among  these  are  the  adoption  of  hollow  and 
lifter  shafting,  higher  speeds  and  Kilter  pul- 
leys, roller  and  ball  bearings  in  Aaft  handlers, 
and  the  total  or  partial  elimination  of  the 
diafting. 

Sobdivided  Power. —  Independent  motors 
are  often  employed  to  drive  sections  of  shaft- 
ing and  isolated  machines,  and  among  these  arc  . 
found  steam  and  gas-engines,  electric  motors, 
compressed  air  and  hydraulic  motors,  although 
the  latter  have  not  been  used  for  this  purpose 
to  any  appreciable  extent.  In  the  choice  of 
motors,  until  quite  recently  die  steam  engine 
has  generally  been  used,  especially  where  the 
units  are  relatively  large,  but  the  advantages 
possessed  by  electric  driving  has  caused  the 
electric  motor  to  displace  the  steam  engine  in 
many  cases.  An  interesting  example  of  this 
is  noted  in  tbe  Franklin  Sugar  Renning  Com- 

Sny  of  Philadelphia,  in  which  there  were 
rmerty  some  90  Westinghouse  engines  about 
the  works,  many  of  them  being  of  75  and  100 
horse  power  each:  others  of  5  and  10  horse 
power  only.  At  ue  present  time  these  have 
all  been  replaced  with  electric  motors.  A 
similar  subdivided-power  plant  involving  nearly 
50  steam  engines  was  erected  some  years  ago 
at  the  Dunnell  Print  Works  of  the  United 
States  Finishing  Company  at  Fawtucket,  R-  I. 
More  recently  many  of  the  steam  engines  have 
been  replaced  by  electric  motors,  but  there  are 
still  27  engines  in  use  in  this  plant  It  was  not 
so  many  years  ago  ibat  several  large  and  eco- 
nomical Coriis!  engines  were  replaced  at  the 
Baldwin  Locomotive  Works  by  a  greater  num- 
ber of  small,  simple-expansion  engines,  "  ' 
1»out  IS  pi 


actually  required  about  IS  per  cent  more  steam 
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hortc'libwvr  liour  than  the  Corliss  enf^nea. 
lis  loss,  however,  was  only  apparent,  for  by 


of  the  shafting  and  belting  could  be  dispense^ 
wiA  and  an  actual  tavini;  of  power  -was  ob- 
tained. Later,  the  aintplc  engines  were'  re- 
placed by  a  number  of  compotinds,  some  18  be 
mtc  in  Krvice  and  these  ^Dwed  a  saving  of  36 
Mr  cent  over  that  obtained  by  th«  u«e  of  the 
iixa^ie  engines.  SubsequcBt)}',  however,  the 
electric  motor  (q.v.)  has  superseded  the  Bteaof 
engine  for  this  work,  ai  its  economy  mid  cchi- 
venicnce  onrer  the  latter  are  now  ftetou^ilT 


r  PtMper.— It  i»  otiniated  diat  therfc 
are  available  in  ifaia  country  about  41,00(^)00 
water  horse  power  tliBt  could  be  profitably  ntil- 
iced,  of  which  it  ^meara  that  otdv  6^^)01) 
horae  power  have  bcsi '  developed;  that'  ia^ 
practically  54^000,000  water  horse  tK)war.  is  now 
Coing  to  waste.  Noi  does  it  sees  lilEdy  dtat 
this  power  will  soon  be  ikvdoped  nakas  mere 
wiiBiBctory  legislation  be  enacted  which  wlD 
*fford  ti  gr«ater  sKurity  and  permit  a  better 
Tcturn  to  die  investor  in  water-power  develop- 
mtnt 

9lMtric  Pow«r<— The  statiatica  of  Ajuerioati 
maaufaauriBK,  compiled  for  the  1900  United 
States  ccDBUs,  show  that  at  Aal  time  dectriiC 
power  was  less  than  5  per  cent  of  ajl  thM  wai 
in  use  in  siieh  plants,  or  about  500,000  tmrse 
power  out  of  a  total  of  U,O0O;O0O.  During  the 
decade  from  1899  to  1909  the  total  amount  of 
primary  power  used  in  the  industries  througb<- 
out  the  United  States  has  increased  froia 
ll.OOCl.000  horse  power  to  nearly  19,000,000,  of 
which  76  per  cent  or  a  little  over  14,000^000 
boEte  power  is  derived  from  steam  engirtes;  the 
rest  being  distributed  between  water  power, 
eleotric  pow«T  and  gas  and  internal  combuation 
engiiic  power.  At  the  time  of  the  last;  census 
4h«re  were  ia  use  in  the  industries  nearW 
S,000,OQQ horse  power  in.  electric  motors,  of  which 
over  3,000^000  horse  ^owcr,  or  63  per  cent,  was 

generated  by  the  prticular  establishment  using 
ic  power,  Tliat  is,  63  per  cent  of  tbc  electric 
power  used  in  die  industries  is  generated  by 
ffac  user,  and  37  per  cent  is  purchased.  The 
introduction  of  electric  power  in  machine  shops 
and  factories  was  at  first  looked  upon  with 
disfavor  and  was  opposed  by  many  manufac- 
turers, but  the  innovation  obtained  a  footholil 
and  advantages  which  were  at  first  unforeseen 
were  found  to  attend  its  use,  so  that  now  it  is 
being  very  generally  adopted  for  a  wide  variety 
of  work.  A  considerable  difference  of  opinion 
exists  as  to  whether  individual  motors  should 
be  used  with  each  machine,  or  whether  a  num- 
ber of  machines  should  be  arranged  in  a  gronp 
and  driven  from  a  short  line  shaft.  There  are 
well-defined  conditions  to  which  each  system 
is  best  adapted,  but  there  are  wide  limits  be- 
tween which  there  appears  to  be  no  eeneral 
nrie,  and  both  methods  are  occupying  die  same 
field.  _  For  isolated  machines  and  for  heaw 
machines  thait  may  be  In  occasional  use,  the  in- 
dividual motor  is  narticularly  well  adapted,  as 
it  consumes  power  only  when  in  operation.  It 
is,  however,  necessary  that  each  motor  thus 
Connected  shall  be  capable  of  supplying  sntB- 
cient  power  to  operate  its  machine  under  the 
heaviest  as  well  as  lightest  loads.  In  certain 
casts,  moreover,  the  load  is  liaUe  to  very  great 


irregtilarity,  as  for  instance  in  metal-worldng 
planers,  in  which  the  resistance  offered  by  the 
machine  at  the  moment  of  reversal  of  die 
platen  is  far  higher  than  at  other  times,  and 
may  be  so  great  as  to  endani^er  the  armature 
lof  the  motor.  Under  these  conditions  it  is 
necessary  to  use  a  motor  of  much  larger  ca- 
^city  than  the  average  load  would  Indicate. 
Ordinarily  in  machine  driving  the  motor  is 
shunt-wound,  and  the  current  Birougfa  the  field 
coils  is  constant  under  all  conditions  of  load: 
but  to  obtain  the  best  results  with  diat  tlass  of 
tnachinery  in  which  ^  load  is  intermittent  and 
subject  to  sudden  Tariati(»if,  the  motor  should 
he  compound'wotmd  so  as  to  increase  the 
torque  without  an  excessive  increase  of  current 
in  As  armature.  In  many  cases  with  indivi^ 
tml  motors  owing  to  wide  variations  in  power 
required,  we  average  cfGdency  of  the  motor 
in^  be  very  low;  for  this  reason  a  careful  coor- 
Stderation  of  the  conditions  gaveming  each 
case  indicates  that  for  ordinary  madiine-driw 
ing,  especially  with  small  machines,  short 
lengths  of  light  Rafting  may  be  frequently  em- 
ployed to  good  adtantage,  and  th«  various  mar 
(^nes.  arranged  In  groups,  may  be  driven  from 
«ne  rT»tOr.  By  Ais  method  fewer  motors  are 
irquired,  and  each  may  be  so  proportioned  to 
the  average  load  dutt  it  may  nm  moat  of  die 
time  at  its  maTimnm  effideucy.  When  short 
lengtlu  of  dtafting  are  employed  the  aligmnent 
of  any  section  is  very  little  afiecled  V  local 
•ettUng  of  beams  or  columns,  and  since  a  rela- 
tively small  amount  of  power  is  transmitted  by 
each  section,  die  rfiaft  nay  be  rednced  in  siie, 
thus  d^reasing  the  friction  loss.  Moreover, 
with  this  arrangement,  as  also  with  the  inde- 
pendent motor,  the  macIiiDery  may  often  be 
placed  to  better  advantage  in  order  to  suit  a 
given  process  of  manufacture;  shafts  may  be 
placed  at  any  angle  without  the  usual  compli- 
<^ted  aiid  often  unsatisfactory  devices,  and  set- 
ting-up room  may  be  provided  in  any  suitable 
location  as  required,  without  carrying  lonij  lines 
of  shafting  through  space.  .This  is  an  im^rtant 
consideration,  for  not  only  is  the  running  ex- 
pense reduced  and  the  lighting  increased  thereby, 
Dut  the  dear  head-room  thus  obtained,  free 
from  shafting,  belts,  ropes,  pulleys  and  other 
power- transmit  ting  devices  can  be  more  easily 
utilized  for  hoists  and  cranes,  whidi  have  so 
largely  come  to  be  recognized  as  essential  to 
economical  manufacture. 

Distribtition.—  In  arrangh^  such  a  systein 
of  power  distribution  the  average  power  re- 
quired to  drive  is  of  as  much  importance  as  Ae 
maximum,  for  in  a  properly  arranged  group 
System  the  motor  capacity  need  not  be  the 
equivalent  of  the  total  maximum  power  re- 
quired to  operate  the  several  marfiines  in  the 
group,  but  may  be  taken  at  some  vahte  less  than 
the  total,  depending  upon  the  number  of  the 
machines  and  the  average  period  of  operation. 
On  the  other  hatid,  as  already  shown,  the  motor 


ity  of  independently  dnvert  machines  n 
nly  equal  die  maximtttn  power  n 
drive  the  machine  at  full  load,  but  ii 


capable  of  exertiiig  a  greatly  iDcrcaiad  momen- 
tary torque.  In  any  case  large  units  riiould  be 
avoided,  for  the  ntdtiplication  of  imcbinris 
driven  trom  one  motor  entails  additional  ihaft- 
iiV,  cnunterihafts  and  boltit^c  wtakh  may  read- 
ily cause  the  tranlo^Ion  loss«  'to  be  grcaier 
tnon  those  obtained  with  engines  and  wafting 
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aloDc,  besides  frustrating  some  of  the  pnDcipal 
objects  of  this  method  of  ttansmission. 

As  far  as  the  efRciency  of  transmission  is 
concerned,  it  is  doubtful  whether,-  in  a  large 
number  of  cases,  motor-driving  bcr  se  is  sny 
more  efiicieal  than  well-arrange  a  engines  and 
shafting.  The  principal  thing  to  be  kept  in 
mind  is  a  desired  increase  in  efficiency  of  the 
shop  plant  in  turning  out  product,  with  a  reduc* 
lion  in.  the  time  and  labor  items,  without  espe- 
cial reference  to  the  fuel  items  involved  in  the 
power  productioti.  On  account  of  the  subdi- 
vision of  power  which  results  from  the  use  of 
many  motors,  there  is  less  Uability  of  interrup- 
tion to  manufacture,  and  in  case  of  overtime 
it  is  not  necessary  to  operate,  the  whole  works, 
with  its  uiuai  heavy  load  of  transmitting 
tnachinery.  Another  advant^e  is  the  adapts* 
biiity  to  changes  and  extensions;  new  motors 
may  always  be  added  without  affecting  atrr 
already  in  operation,  and  the  ease  with  whicn 
this  system  tends  itself  to  varying  (be  speed  of 
different  unit  groups  is  a  very  potent  factor 
in  its  favor.  When  power  is  dehvered  to  the 
machine  by  direct  connected  motors,  K  serious 
difficulty  is  often  experienced  in  obtaitang  speed 
variation,  which  is  so  necessary  with  a  large 
proportion  of  the  machines  in  cottimoa  use.  A 
certain  amount  of  variation  can  be  obtained  by 
ibeostatic  control  —  a  wasteful  method;  or  by 
nsittg  a  single  voltage  system  with  shunt  field 
regulation;  but  the  variation  in  either  case  is 
very  limited.  "Hiis,  however,  may  be  increased 
by  using  a  double  cotnmutator  if  space  will 
permit  The  three-wire,  )10-220-volt  system, 
offers  many  advantages  for  both  power  and 
tigfiting  systems,  and  is  very  frequently  em- 
ployed. Variations  of  speed  may  be  obtained 
with  this  system  by  using  a  combination  of  field 
regulation  with  cither  voltage,  and,  in  rarer 
cases,  by  the  use  of  a  double  commutator  motof. 
A  method  which  has  been  used  with  consider- 
able satisfaction  involves  the  use  of  a  thrce,- 
wire  generator,  with  collector  rings  connected  to 
armature  winding  similar  to  that  of  a  two- 
phase  rotary  converter.  Balancing  coils  are 
used,  and  tbe  middle  points  of  these  are  con- 
nected to  the  third  wire,  which  is  thus  main- 
tained at  a  voltage  half  way  between  the  outer 
wires.  This  system  is  simple  and  economical, 
and  possesses  all  the  advantages  of  the  ordinary 
ihxee-wire  method;  it  permits  similar  variations 
in  speed  by  iield  regulation  with  either  voltage ; 
and  ii  su'fl  wider  ranges  are  desired  a  double 
commutator  motor  may  also  be  used. 

In  other  installations  the  four-wire  mutiple 
voltage  system  is  used,  which  permits  of  very 
wide  variations  of  Speed  in  the  operation  of 
the  tool.  This  system  gives  excellent  results 
and  removes  one  of  the  objections  urged  against 
direct-connected  siotor-driven  tools,  namely, 
that  such  machines  are  not  sufficiently  flexible  in 
regard  to  speed  variation,  and  that  such  vari- 
ation can  only  be  obtained  by  throwing  in  resist- 
ances which  cut  down  the  dikiency  of  the 
motor  or  by  varying  tbe  strength  of  field  which 
reduces  the  torqnt  The  multiple  voltage  ay»- 
tero,  however,  has  some  serious  disadvantages. 
It  cannot  usually  be  operated  from  an  outside 
source  of  power  without  rotary  transformers; 
the  generating  sets  and  awitdiboard  are  com- 
pUcaied,  and  the  total  cost  of  inKallation  is 
-expensive;  yet  with  these  drawbacks  the  syitetn 


is  growing  in  favor,  as  it  has  maoifest  advttn- 
tages  which  outweigh  the  objections.  Storage 
battery  power  bas  been  used  to  some  extent  to 
obtain  multiple  control  and  is  suggestive  of 
interesting  poesibilities,  but  io  its  present  form 
it  is  not  altogether  desirable  for  this  purpose. 
In  many  of  uie  laigct  sizes  of  certain  metal- 
cutting  machines  marked  changes  in  design 
have  taken  place,  and  these  machines  are  now 
bnilt  with  dire;t-<omiiected  motors  incoiporated 
in  them,  possessing  wide  variations  of  ipeed 
and  power. 

Improvements  in  tbe  manufacture  of  tool 
steel  have  shown  indisputably  that  the  older 
designs  of  madtine  tools  are  not  sufficiently 
heavy  to  stand  np  to  the  work  in  order .  to 
obtain  tbe  econoroy  of  operatiaa  which  results 
from  the  use  of  such  steels.  Hi^er  speedy 
heavier  cuts  and  greater  feeds  may  be  obtahM 
if  the  machines  will  stand  tbe  strvin,  but  ia 
most  cases  the  capacity  of  the  machine  is  not 
with  the  ability  of  the  tool  to 


and  speed  variation  for  any  work  « 
be  called  iqion  to  perform. 

Compresaed  Air.— Reference  has  been  made 
to  the  use  of  compressed  air  power,  and  its 

facility  of  adaptation  to  various  requirements, 
but  it  is  evident  from  an  inspection  of  some  of 
the  devices  in  use  that  enthusiasm  for  new 
methods,  rather  than  good  judgment,  bas  con- 
trolled in  many  of  its  applications.  For  some 
years  compressed  air  was  used  only  in  mines, 
where  it  produced  marked  economics  in  under- 
ground -work.  Later,  compressed  air  was  intro- 
duced into  manufacturing  lines,  and  to-day  its 
use  in  railroad  and  Other  madiine  Shops,  boiler 
shm)s,  foundries  and  bridge  Vf^ra  is  bdng 
'Widely  extended.  In  the  Santa  Ff  Railroad 
shops  at  Topelra  there  are  over  five  miles  of 
pipe  in  which  compressed  air  is  carried  to  the 
different  machines  and  labor-saving  appliances 
thi'oughout  the  works.  In  such  shops  air  is 
used  to  operate  riveting  machines,  puncnes,  stay- 
bolt  breakers,  stay-bolt  cutters,  rotaty  tappii» 
and  drilfing  machines,  flue  rollers,  rotary  grind- 
ers, rotary  saw  for  sawing  car  roofs,  pneumatic 
hammers,  chisels  and  cauDdng  tools,  flue  weld- 
ers, boriaa  and  valve-fadnp  machines,  rail  saws, 
machine  tor  revolving  dnVing- wheels  for  set- 

ing  machines, 
operation  i  ''  ' 
It  is  also  u 

rammine   molds,   and   L--    „   „. 

the  sand  blast ;  but  its  greatest  field  of  useful 
ness  lies  in  its  application  to  hoisting  and  lifting 
operations  in  and  about  the  works.  More  re- 
cently its  use  has  been  extended  to  include  the 
sand  blasting  of  steel  passenger  coaches.  In 
mines,  where  exhaust  steam  or  gas  en^ne  ex- 
haust would  interfere  with  proper  ventilation, 
compress«d-air  w^ncs  and  .motors,  which  dis- 
charge pure  air  directly  into  the  workings,  are 
used  for  a  variety  of  purposes,  such  as  loco- 
;motive  haulage,  hoisting,  pumping,  cutting  and 
drilling  .  Proi^ibly  nothing  i^  csdled  wider 
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attention  to  the  posMbUtties  ol  the  me  of  com- 
pressed air  than  tfae  recent  untalladon  of  a 
system  of  compressed  air  deep;;inine  hoists  in 
the  Butte,  Mont,  nunes.  This  is  especially  re- 
markable in  view  of  the  fact  that  the  con- 
pressors  are  operated  electrically  from  trans- 
mitted water  power;  it  was  found  tt>  be  better 
to  use  electiicitir  to  operate  conqircssori  dis- 
chargins  into  storase  reccrvcnrs  from  wluch  the 
air  passed  through  heaters  on  the  way  to  hoist- 
ing engines  than,  to  operate  the  hoists  electri- 
oufj.  One  factor  in  this  conclusion  is  the 
(pedal  construction  of  the  engine,  which  as  the 
cage  descettds  cerates  as  a  compressor,  storing 
air  by  the  energy  of  the  falling  hoiit,  and  acts 
i  brake  at  the 


stantly  being  made,  and  ._.. 
another.  This  has  a  tendency 
numbcT  of  ^»pliances  which  are  intended  to  be 
labor-saving  devices,  but  in  manv  cases  the 
work  could  be  done  just  ai  well  and  much  more 
cheaply  by  hand.  The  success,  and  econoniy 
which  has  attended  the  use  of  compressed  air 
in  so  many  lines  of  work  has  led  to  its  adop- 
tion in  fields  which  are  much  better  covered  1^ 
electrically  operated  machines.  While  cam- 
Ikrcssed  air  has  been  used  under  certain  condi- 
tions very  satisfactorily  to  operate  pumps  and 
engines,  printing-presses,  individual  motors  for 
lathes,  planers,  slotters,  dynamos  and  other 
work,  it  does  not  follow  that  it  is  always  an 
economical  agent  under  these  various  uses  or 
that  other  methods  could  not  be  used  even  more 
satisfactorily,  it  has  been  jiwoposed  to  nse 
individual  air  motors  in  machine  shopa  and  do 
away  with  all  line  shafting,  except  possibly  for 
some  of  the  heavier  madbioery.  This  nse  of 
compressed  air  seems  entirely  outside  the  pale 
of  its  legitimate  field;  the  general  experience 
thus  far  indicates  that  rotary  motors  are  not 
at  all  economical  and  seneratly  are  not  as  satis- 
factory as  electric  motors.  Exceptions  are  to 
be  found  in  the  smalt  portable  motors  for 
drilling  and  similar  operations  to  which  elec- 
tricity is  not  so  well  adapted  and  where  com- 
pressed air  has  been  found  to  give  excellent 
results.  Although  these  tools  are  very  succeu- 
ful,  they  are  still  rotary  motors,  not  exempt 
from  some  of  the  objectionable  features  which 
seem  to  be  ioieparable  from  them.  It  is  not 
surprising,  therefore,  to  find  a  tendency  to 
employ  reciprocating  pistons  and  cranks  in  these 
portable  machines,  and  such  tools  are  now  in 
use  weighing  only  40  pounds  capable  of  drilling 
Up  to  two  and  a  half  inches  diameter.  In  most 
cases  no  attempt  has  been  made  to  use  com- 
pressed air  power  efficiently;  its  great  con- 
venience and  the  economy  produced  hy  its  dis- 
Elacement  of  hand  labor  have,  until  recently, 
een  accepted  as  sufficient,  and  greater  eoono- 
mies  have  not  been  sought 

In  the  matter  of  compression,  very  inefficient 
pumps  are  still  in  use,  out  manufacturers  gen- 


tliat  in  the  air  motor  itself.  In  a  large  number 
of  cases  it  is  impracticable  or,  at  most,  incon- 
venient to  employ  reheaters,  and  ibe  air  is  used 
very  generally  at  normal  temperatnre  for  the 
various  purposes  to  which  it  is  apphed.  To 
obtain  the  most  satisfactory  results,  the  air 
must  be  used  expansively,  but  usually  where  the 


dcnnad  for  power  is  intermittent  no  attempt 
has  been-made  to  reheat  the  air,  and  as  a  result 
the  combined  efficiency  of  compressor  and  motor 
is  quite  low,  varying  in  general  from  20  to  50 
per  cent.  While  low-workii^  pressures  are 
more  efficient  than  high,  the  use  of  such  pres- 
ntres  would  demand  larger  and  heavier  motors 
and  other  apparatus  which  is  undesirable. 

The  advantages  of  hi^er  pressures  in  re- 
ducing cost  of  transmission  are  also  well  reco^ 
nixed,  and  tfae  present  tendency  is  to  use  air 
at  100  to  150  pounds  instead  jDf  the  60  or  70 
pounds  fonncrly  used.  By  reheating  the  air 
to  a  temperature  of  about  300"  F.,  which  may 
often  be  accomplished  at  small  expense,  the 
efficiency  is  greatly  increased;  in  some  cases 
this  has  been  shown  to  be  as  high  as  80  per 
cent 

A  remarkable  development  of  compressed 
air  power,  in  which  very  high  compression  is 
used,  has  recently  heen  accoaipUsBed  in  the 
Porter  compound  compressed-air  locomotive  for 
nse  in  mines,  lumbering  operations,  powder 
works  or  other  plaMS  where  fire  is  modi 
feared ;  also  in  haoUng  cars  about  the  yards  of 
large  manufacturing  phnts,  where  cleanliness  as 
well  as  avoidance  of  fire  risk  is  important.  In 
this  case  the  air  is  stored  in  the  locomotive 
tanks  under  a  pressure  of  800  pounds  per 
square  inch;  this  air  thoroughly  dried  by  the 
high  Dompression  dien  passes  through  a  reduc- 
ing valve,  where  it  produces  kinetic  energy 
due  to  expansion,  which  it  immediately  loses 
by  impact,  tfans  avoiding  temperature  drop 
when  falling  from  800  to  250  pounds  per  square 
inch.  At  this  pressure  and  practically  atmos- 
pheric temperature  the  air  is  admitted  to  and 
expanded  in  the  hi^pressure  cylinder  of  the 
toounotive,  exhauctmg  into  the  receiver  at  as 
low  a  temperature  below  atmosphere  as  prac- 
ticable. Atmospheric  air  is  blown  through  a 
series  of  tubes  in  the  receiver,  so  that  the 
working  air  takes  up  heat  from  the  atmosphere 
and,  subsequently  expanding  in  the  low-pres- 
sure cylinder,  converts  some  of  the  atmo»- 
•pheric  heat  into  work.  This  process  is  pecu- 
liarly interesting,  in  that  it  provides  a  means  of 
reheating  the  working  air  directly  from  the 
atmospheric  air  and  obtaining  thereby  an  in- 
crease of  30  per  cent  in  the  economy. 

While  the  lower  pressures  are  in  general 
more  efficient,  the  loss  due  to  higher  compres- 
sion is  not  serious.  If  the  compressed  air  be 
used  without  expansion,  it  will  be  seen  that 
there  is  a  material  loss  in  efficiency;  but,  on 
the  other  hand,  if  it  be  used  expansively  with- 
out reheating,  trouble  may  be  experienced,  due 
to  the  drop  in  temperature  below  the  freezing 
point  When  moisture  is  present,  this  vrill 
cause  the  formation  of  ice,  wliich  may  clog  the 
passages  if  proper  precautions  are  not  taken  to 
prevent  it.  The  low  temperature  will  nol  in 
Itself  cause  trouble;  if,  therefore,  the  moismre 
which  the  compressed  air  holds  in  suspension 
be  allowed  to  settle  in  a  receiving  tank,  placed 
near  the  motor  or  other  air  a^aratus  and 
frequently  drained,  lets  trouble  will  be  experi- 
enced from  this  cause.  The  greater  adaptability 
of  compressed  air  to  various  purposes  causes 
its  use  to  increase  along  with  that  of  the  elec- 
tric motor,  for  it  has  a  different  field  of  use- 
fulness, independent  of  power  transmission;  at 
the  same  time,  vAva  the  requirements  are  prop- 
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1  prodiictioii  and  use,  its 
economy  as  a  mobve  power  in  spedal  cases 
compares  favorably  widi  other  systems.  But 
compressed  air  possesses  so  many  advanta^s 
that,  however  inefficient  it  may  be  as  a  motive 
power,  its  amplication  to  shop  processes  will  be 
continually  extended  as  its  usefulness  becomes 
better  known.    See  Pmeuiiatic  Tools. 

Hydraulic  Power. —  Mention  has  been  made 
of  the  use  of  hydraulic  motors  as  a  factor  in 
the  subdivision  of  power  but  these  are  being 
used  to  such  a. limited  extent  for  this  purpose 
that  they  will  not  be  considered  here.  There  is, 
however,  a  growing  field  of  usefulnas  for  hy- 
drauUc  power  in  manufacturing  operations 
which  is  peculiar  to  this  agent  alone,  namely,  its 
use  in  forging  and  similar  work.  Where  hy- 
draulic power  exists  for  this  purpose  it  is  also 
generally  used  for  a  variety  of  work  which 
could  be  accomplished  just  as  well,  and  often 
toore  economically,  by  Steam  or  compressed 
air;  but  in  forging  operations  where  heavy 
pressures  are  Yequired  hydraulic  power  is  in- 
onitcly  better  than  either.  The  compressibility 
oi  air  is  an  objection  in  many  lines  of  work, 
and  it  is  now  well  recognized  that  the  effect  of 
a  hanmier  blow  is  oftentimes  merely  local.  As 
H.  F.  T.  Porter  has  so  ably  shown,  the  pressure 
applied  in  forging  a  body  of  iros  or  iteel  should 
be  sufficient  in  amount  and  of  such  a  character 
as  to  penetrate  to  the  centre  and  cause  flowing 
throughout  the  mass;  as  this  flowing  of  the 
metal  requires  a  certain  amount  of  time,  the 
pressure  should  be  maintained  for  a  correspond- 
ing period.  Hydraulic  pressure,  instead  of  a 
harnmer,  should,  therefore,  be  used  to  work  the 
metal  into  shape.  Under  its  influence  the  for^- 
iiig  is  slowly  acted  upon  and  (he  pressure  is 
distributed  evenly  throughout  the  mass,  where- 
as under  the  high  velocity  of  impact  of  the 
hammer  the  metal  does  not  have  time  to  flow, 
and  thus  internal  strains  are  set  Up  in  the  mass, 
which  may  cause  serious  results,  especially  with 
certain  Steels  which  have  not  the  property  of 
welding.  Moreover  the  quality  of  the  steel  is 
very  much  improved  by  the  processes  of  hy- 
draulic forging.  There  exists  at  present  a 
marked  tendency  to  substitute  this  method  in 
a  wide  variety  of  work  in  which  presses  are 
employed  varying  in  capacity  from  20  tons  to 
14,000  tons. 

It  is  an  interesting  fact  that  the  magnificent 
hammer,  designed  and  built  by  the  Bethlehem 
Steel  Company,  of  a  nominal  capacity  of  125 
tons  and  an  actual  of  145  tons  falling  weight 
has  been  superseded  by  hydraulic  presses  for 
forging  purposes.  This  hammer  is  no  more  in 
existence.  The  largest  hammer  at  the  Bethle- 
hem plant  to-day  is  a  10-ton  hammer,  Among 
the  numerous  hydraulic  presses  at  Bethlehem 
under  which  forgings  are  made  they  have  one 
of  14,000-ton  ca^dty,  operated  by  the  world's 
largest  land  engine  of  16,000  horse  power. 

The  different  hydraulic  systems  are  as  fd- 
lows:  (1)  A  ptunp  or  continuous  intensitier 
using  pressure  corresponding  to  the  resistance 
of  the  press.  This  pressure  runs  up  to  7AID 
pounds  per  square  inch;  (2)  single  stroke 
steam  or  air  intensifiers  where  the  hydrauUc 
cylinder  is  fifled  with  water,  imder  a  pressure 
of  2  to  SO  pounds  per  square  inch  and  then  the 
pressure  increased  by  means  of  the  intensifier 
from  3,000  to  9,000  pounds  per  square  inch. 


The  latest  developotent  at  Betfalefaem  has 
been  in  high  speed  processes  where  the  water  is 
pumped,  electncally,  to  an  accumulator  and  from 
there  i^ed  in  the  presses.  This  is  the  most 
economical.  In  presses  of  this  nature,  the  cylin- 
der is  filled  from  a  tank  through  a  valve  of 
very  large  dimensions  (to  date  up  to  16-iiich  in 
diameter)  withstanding  a  pressure  of  10,000 
pounils  per  square  inch.  A  water  intensifier  is 
then  r™ '  ■  •'—  — ■  *—  "--   • 

the  fines  for  operating  auxiliary  parts  of  the 
press,  together  with  the  intensifier,  is  2300 
pounds  per  square  inch  line  pressure.  A  line 
pressure  lower  than  this  makes  the  machinenr 
bulky  and  cumbersome  and  does  not  take  ad- 
vantage of  modem  steel  construction,  nor  does 
it  give  high  speed. 

Any  one  of  dicse  presses  will  run  up  to  100 
or  more  strokes  per  minute  when  needed.  A 
press  at  Bethkhem  has  been  tested  up  to  60 
strokes  of  three  feet  length  per  minute.  Most 
die  forging  presses  are  made  of  this  last  type. 
The  speed  of  these  presses  may  be  understood 
when  It  is  stated  that  as  many  as  10  projectiles 
are  turned  out  per  minute. 

Presses  are  now  built  at  the  Bethlehem  plant 
of  10,000  and  more  tons  capacity  for  the  manu- 
facture of  die  forgings,  such  as  car  wheels, 
which  may  be  proceed  at  the  rate  of  one  a 
tninnte. 

The  high  efficiency  of  the  presses  has  chiefly 
been  accomplished  by  means  of  the  large  valves 
and  the  high  initial  pressure  in  the  lines,  the 
cushioned  accumulator,  and  the  shifting  tables 
(both  in  t^  and  bottom  platen).  These  have 
all  been  developed  by  the  Bethlehem  Company, 
which,  at  the  present  time,  stands  practically 
alone  in  the  building  of  these  enormous  ma- 
chines, a  sitwie  one  of  which  will  weigh  as 
much  as  1,000  Ions.  All  haniUing  of  pieces 
under  these  presses  is  done  mec&nically  Inr 
hydraulic  Or  electric  power.  The  success  which 
has  attended  the  use  of  hydraulic  power  in 
for^ng  is  causing  it  to  be  applied  to  other  and 
similar  work  to  an  increasing  extent.  In  boiler 
works,  railroad  and  locomotive  shops,  bridge 
works  and  shipyards  it  is  used  along  with 
compressed  air,  but  where  heavy  pressures  are 
desired  hydraulic  power  is  greatly  to  be  pre- 
ferred; hence  we  find  it  operating  machines  fot 
punching  and  shearing  heavy  plates  and  sec- 
tional beams,  riveting  machines,  stationary  and 
portable,  flanging  and  bending  machines,  tube 
upsetting  macfames,  wheel  and  crank-pin 
presses,  lifting  jacks  and  hoists  of  all  kinds. 
For  heavy  boiler  work  hydraulic  riveting  seems 
especially  well  adapted,  since  an  intensity  of 
pressnre  can  be  brought  to  bear  upon  the  plates 
whidi  is  obtained  by  no  other  ro^od. 

"  In    the    transmission    of 


transmission  if  the  pipes  be 
d^t  need  not  be  considered,  for  although  there 
is  a  slight  loss  in  pressure  due  to  the  fiictional 
resistances  of  the  pipes,  yet  there  IS  a  corre- 
sponding increase  m  volume  due  to  drop  in 
pressure,  so  that  the  loss  is  practically  inap- 
preciable. It  has  already  been  stated  that  com- 
pressed air  as  now  used  without  reheating  is 
not  at  all  efficient  as  a  source  of  motive  power, 
since  the  combined  efficiency  of  compressor  and 
motor,  even  under  favorable  conditions,  is  not 
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more  than  50  per  < 
put  into  the  compressor, 
cffidenqr  is  as  low  u  20  per  cenL  There  shoulcl 
be  no  comparisoa  between  die  cost  of  power 
by  compressed  air  and  its  biiUianl  rival,  dee- 
tridO',  since  each  has  its  own  field  of  useful- 
ness. Withathree-wire22I>-volt->ysien,  whidi 
is  rery  suitable  for  ordinary  alio>p  transnussioa 
when  botb  lig^t  and  power  are  to  be  taken  ofi 
the  some  circuit,  tbe  combined  cfliciency  of 
generators  and  motors  working  IntennitteBtly 
wiA  Snctuating  loads  will  be  about  fiO  per  cent 
of  the  power  delivered  to  the  engine.  For 
greater  distances  than  those  irtiich  obtain  In 
plants  of  this  character  die  loss  in  transmis- 
sion will  be  greater,  and  hitter  voltage  ratist 
be  em^oyed  in  order  to  keep  down  the  line  loss. 
While  it  is  possible  to  put  in  conductors  suffi- 
ciently brge  to  carry  the  current  widi  any  as- 
sumed loss,  yet  the  cost  of  the  line  aay  bfcome 
prohibitive  with  low  volta^  Where  chetqi 
tad  is  available  it  is  foimd  in  maay  cases  diat 
electric  power  can  be  generated  at  tbe  woria 
more  dwapty  dan  it  can  be  purchased  from 
a  central  statwn;  eqiecialty  is  this  the  caise  if 
dw  exhaust  steam  be  osed  for  beating  purposes. 
In  isolated  plants  the  cost  of  transmisswD  is 
very  small,  as  compared  with  the  total  cost  of 
generation;  whereas  In  the  areiBge  oentra)  Bts- 
tien  die  cost  of  tnmamission,  which  includes 
interest  and  depredation  on  pole  line,  tn^ 
ooBstitttle  a  large  percentage  oi  the  opeiatiiiK 

As  already  stated  the  hat  census  shows  that 
63  per  cent  of  the  dectric  power  nsad  ia  die 
industries  is  generated  by  l£e  user,  in  those 
k)calitics  vdierc  die  cost  of  fud  is  hi^  dec- 
trie  power  can  often  be  purchased  more  cneapfy 
from  a  central  station  iriucb  possibly  obtains 
its  cnrrent  from  a  water-power  dcYelofanent 
many  miles  distant  and  transmits  it  electiical^' 
to  a  convenient  distributing  centre,  where  it 
is  used  for  power  and  Ugbt  The  recent  ad- 
vances In  ekctfical  transmission  are  very 
narked,  and  one  oonstantiy  bears  of  some  new 
aditevenient  more  wonderful  Aan  anything 
previously  accomplished.  HHttanccs  have  been 
gradnally  increased  until  it  is  now  not  tm- 
comtDon  to  transmit  electrical  energy  economi- 
cally and  in  oommerdai  quantities  up  to  150  or 
200  miles;  in  one  recent  case  the  transmission 
extends  from  the  Sierras  to  Los  Angeles,  Cal., 
a  distance  of  240  miles. 

If  the  available  power  cannot  be  utilized  near 
at  hand  by  centralizing  the  indnstries  near  the 
source;  there  is  no  reasonable  Umit  to  the  dis- 
tance to  idiich  it  can  be  transmitted  if  occa- 
skm  should  require.  The  problem  resolves 
itself  largely  into  a  question  of  voltage,  whidi 
has  steacbly  increased  from  the  4,000  to  6,000 
volts  in  use  not  so  many  years  ago  to  40,000 
and  60,000  volts  which  are  now  quite  commonly 
employed ;  but  it  appears  that  even  60/KX)  volts 
which  was  regarded  as  a  high  value  a  few  years 
since  has  been  far  exceeded  in  the  most  recent 
devetopments.  The  Los  Angeles  transmission 
line  for  instance  uses  150,000  volts,  and  the 
hydrtwilectric  devekipntent  at  Victoria  Falls,  in 
South  Africa,  contemplates  a  line  pressure  of 
20D,000  volts  dirough  a  distance  of  700  miles. 
The  possibility  of  electrical  transmission  thus 
permits  the  utilization  of  available  sources  of 
power  at  great  distances  from  the  centre  of 


distribution ;  but  while  it  is  interesting  to  know 
that  a  certain  amount  of  power  may  be  trans- 
mitted a  ifivcn  distance  with  a  higji  degree  of 
efficienqr,  it  is  more  important  to  l^ow  whether 
tbe  same  amount  of  power  could  be  obtained 
at  the  objective  point  more  economically  by 
other  meass. 

Petrolnm  PmL— It  has  been  sugfpested 
that  tbe  future  of  long-distance  transmission 
depends  largdy  upon  the  devetopment  of  oil  as 
a  fud;  but  at  die  prCscot  time  die  outlook  for 
oil    fuel   in   general   competition   with   coal   or 


sloMnent  o 

em  California  oil  fidds  has  increased  the  visible 
supply  and  broug^  about  increased  activi^  in 
the  use  of  liquid  fucL  yet  it  is  doubtful  wbetber 
the  advantages  wonla  be  sufficient  to  cause  it  to 
come  into  Rcneral  use  as  a  fuel,  since  with  a 
limited  production  and  an  increased  demand  for 
ibis  and  other  purposes  the  cost  would  be  cor- 
respondin^y  increased. 

A  nomber  of  railroads  contigiious  to  the 
Qil-yod«dits  centres  have  equipped  tbdr  k>co- 
Miotives  to  bora  dljs  fuel,  and  tt  is  used  to  an 
incrcadng  extent  for  mnrine  and  naval  boilers, 
-with  great  satisfaction,— since  its  diaidtcciBent 
for  a  ipven  heatins  value  is  oidy  about  ono-hall 
that  of  coal  and  we  labor  cost  is  materially  re- 
duced. It  is  also  used  quite  cxtendvegr  in 
certain  sections  of  die  coonti^  as  a  steam  jaa- 
duoer  in  power  plants,  but  it  is  hardly  possible 
that  liquid  fuel  wiU  be  a  serious  competitor  of 
coal  for  steam  generation.  At  present  as  far 
as  iMwer  for  tnannfactuiing  plants  is  concerned, 
it  is  lately  a  miestion  of  transportation, 
whetber  od  can  be  laid  down  and  handled  at  a 
given  pomt  more  cheaply  than  coal.  It  is  prob- 
able, however,  that  oil  fud  will  supply  a  local 
demand  in  certain  sections  where  transporta- 


tbat  it  may  became  a  competitor  of  electrical 
tnnsmisdoa 

iBtcmal  Cootbnatiost  BncincA—  One  intcr- 
cstine  idiase  of  die  power  problem  which 
fordbly  presents  itself  at  the  present  ti 


of  gas  and  oil  engines.  While  its  use  as  a 
motor  in  inditstrial  est^ilisbmeats  has  been 
somewhat  limited,  yet  there  is  a  marked  tend- 
ency to  emplov  the  gas  engine  in  manufactur- 
ing works,  and  coosldention  of  its  advantages 
and  cost  of  operatian,  together  with  its  b^ 
thermal  effidency  and  poasibibty  of  Still  further 
improrement,  indicates  that,  for  a  zrcat  many 
purposes,  both  steam  engines  sad  euctric  mo- 
tors may  be  ultimately  replaced  by  some  form 
of  internal  combustion  engine.  That  the  gas 
engine  in  both  large  and  small  sizes  has  reached 
a  point  in  its  development  where  it  can  fairly 
rival  die  steam-engine  in  reliability  and  satis- 
factory running  qualities  there  can  be  no  ques- 
tion. In  point  of  fud  economy,  a  gas  engine 
of  moderate  size  is  on  a  parity  with  the  largest 
triple-expansion  steam  engines,  and  will  give  a 
horse  power  on  less  than  one  pound  of  fud. 
The  hidi  price  of  gas  in  this  country  has  con- 
tributed largdy  to  those  causes  which  have 
prevented  a  more  common  use  of  the  gas  engine 
as  a  motor.  For  this  reason  the  gas  engine  has 
generally  been  used,  not  ao  much  besause  of  its 
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liigfa  efficiency  b3  a  thermo-dyiumic  machine. 

but  rather  on  account  of  its  convenience  ana 
saving  in  labor.  It  is  true  ^at  natural  gas  is 
cfaeap,  but  it  is  equally  true  that  natural  gas  is 
not  generally  available.  Fortunately  the  manu- 
facture of  producer  gas  has  reached  a  high 
state  of  development,  and  there  are  now  in  suc- 
cessful use  several  processes  by  whidi  power 
gas  can  be  made  from  cheap  bituminous  c^b  as 
well  as  anthracite  and  colce.  The  leanness  of 
such  gases  renders  them  less  effective  per  cubic 
f(x>t  of  gas,  as  compared  with  the  richer  coal 
gas  or  even  tntter  gas;  but  this  difference  is 
more  than  compensated  for  hy  the  low  cost  of 
prodnction. 

A  prominent  factor  in  gas  engine  practice 
which  has  attained  a  high  desree  of  develop- 
ment in  European  practice  is  the  small  gas  pro- 
ducer. These  generators  are  very  simple  in 
operation,  and  furnish  a  convenient  and  eco- 
nomical means  of  obtaining  power  at  a  much 
lower  rate  than  widi  the  ordinary  dty  lighting 
gas.  The  economj^  of  these  small  producers  is 
shown  by  tests  which  give  one  horse  power  on 
X  16  horse-power  engine  with  a  consumption  of 
only  l.I  pounds  of  fuel.  For  engines  above  40 
horse  power  one  faorse  power  can  be  ofitained 
on  seven-eighths  pound  of  fuel  The  success- 
ful employment  of  large  combustion  ei\gines 
with  blast  furnace  gases  as  the  explosive  me- 
dium utilizes  vast  sources  of  power  which  a 
few  years  ago  were  allowed  to  go  to  waste  < 


been  recognised  and  the  posnbiliQr  oi  further 
development  is  a  promising  factor  in  this  field. 
The  accomplished  efficiency  of  38  per  cent  re- 
ported by  Professor  Meyer,  of  Gottingen, 
greatly  exceeds  the  majimiim  theoretical  effi- 
ciency of  the  steam  engine.  With  hi^er  com- 
pression even  greater  dficiencies  may  be  ex- 
pected. But  with  high  compression  there  is 
danger  of  premature  explosion,  due  to  the  gen- 
eration of  heat  in  compressing  the  gas  in  the 
presence  of  ox^en ;  for  this  reason  Herr  Diesel 
compresses  the  air  separately.  Under  a  pres- 
sure of  500  pounds  or  more,  irtiich  b  used  in 
the  Diesel  motors,  the  air  becomes  very  hot  and 
nadily  i^ites  a  charge  of  liquid  fuel  which  is 


pansion  ^oes  on,  and  the  heat  generated  dis- 
appears in  the  form  of  work.  The  United 
Slates  census  report  for  1900  shows  that  about 
135,000  horse  power  derived  from  gas  or  in- 
ternal combustion  engines  were  used  in  the 
industries,  whereas,  according  to  the  latest 
(1910)  report  750,000  horse  power  from  gas 
and  internal  combustion  engines  were  so  used. 
That  is,  an  increase  of  more  than  500  per  cent 
had  taken  place  during  the  decade.  The  present 
development  is  toward  the  improvement  of  the 
internal  combustion  engine  similar  to  the  Diesel 
type,  and  this  is  accompanied  b^  a  marked 
tendency  to  use  this  type  in  marine  engines; 
especially  is  this  noticeable  in  European  practice 
where  it  is  employed  in  sites  up  to  2,500  horse 
power  per  cylinder.  In  the  larger  sizes  these 
engines  are  of  vertical  construction  double  act- 
ing two-cycle,  and  usually  with  six  cyhnders; 
but  the  fuel  consumption  is  slightly  greater  in 
this  type  than  in  the  four-cycle.  The  experi- 
ence already  obtained  with  Diesel  engines  in 


scores  of  vessels  indicates  that  they  may  be 
made  as  reliable  and  that  they  are  as  suitable 
for  ship  propulsion  as  steam  engines,  wliich  in 
a  number  of  cases  they  have  displaced  In 
many  locations  the  crude  oil  used  as  fuel  is 
available  and  cheap,  and  since  its  value  in  heat 
units  per  pound  is  from  one-third  to  one-half 
greater  than  that  of  Steam  coal,  the  space  occu- 
pied by  the  fuel  in  the  vessel  is  greatly  reduced; 
moreover  remarkably  high  thermal  efficiencies 
are  obtained  in  this  type  of  engine  and  even 
greater  may  be  expected  in  the  future  since 
tests  with  various  oil  fuels  have  shown  that 
thennal  efficiencies  of  45  to  48  per  cent  are  pos- 
sible. At  the  present  time  one  ton  of  oil  will 
accompUsh  approximately  as  much  woilc  in  a 
Diesel  engine  ag  four  tons  of  coal  converted 


saving  in  space  and  weight  in  the  power  plant, 
since  the  internal  combustion  engines  wd^ 
only  about  half  ai  much  and  occupy  only  two- 
thirds  of  die  space  of  the  steam  engines  and 
boilers,  which  saving  may  be  profitably  used  for 
cargo.  These  advantages  and  others  indicate 
that  internal  combustion  engines  nsin^  crude 
oil,  especially  ^ose  of  the  Diesel  or  semi-Diesel 
type,  must  mevitably  be  used  to  an  increasing 
extent  both  for  land  and  marine  engines. 

Although  this  country  has  lag^d  somewhat 
beUnd  Europe  in  adopting  large  gas  engines, 
there  is  evidence  that  this  state  of  affairs  will 
not  exist  very  long,  for  a  number  of  firms  are 
now  in  the  field  building  gas  engines  from  1,000 
to  6,000  horse-power  capacity.  The  uses  to 
which  these  large  engines  are  put  are  about 
equally  divided  between  the  operation  of  blow- 
ing engines  for  blast  furnaces  and  the  driving 
of  dynamos  for  general  power  distrilnition. 
While  the  ^s  engine  in  the  larger  nies  is  thus 
used  extensively  for  the  generation  of  electric 
tight  and  power,  a  growing  tendem?  is  observed 
to  use  the  gas  enginet  direct  as  motors.  Amun- 
ber  of  railroad  and  other  madiine  shops  have 
been  equipped  with  moderate  sited  gas  engines 
suitably  located  about  the  worics,  and  in  addi- 
tion, thousands  of  horse  power  are  used  in  die 
smaller  sixes  for  a  wide  variety  of  purposes, 
including  village  waterworks,  isolated  lighting 
stations  and  manufacturing  plants  of  all  kinds. 

The  gas  engine,  usually  ada^ed  to  consume 
gasoline  or  other  oil  fuel,  has  invaded  the  a(pi- 
cultural  field  and  is  being  used  to  an  increasing 
extent  for  a  variety  of  purposes  and  in  many 
forms,  not  the  least  important  of  which  is  the 
gas  tractor,  which  is  especially  adapted  to  agri- 
cultural service  in  that  it  is  convemently  mobile 
in  the  field  and  on  the  road,  nor  is  it  burdened 
with  steam  boiler  nor  gas  producer. 

In  the  field  of  transportation  in  addition  to 
its  use  in  the  familiar  automobile  and  motor 
truck,  thetnl  en^ne  constitutes  the  nower  plant 
in  motor  cars,  in  submarine  vessels,  in  aero- 
plane service  and  also  to  a  limited  though  in- 
creasing extent  in  railway  motor  cars. 

Qaa  Engine  Central  Power  SUtions.— 
With  the  (los  si  bill  ties  of  high  thermal  (Aicien- 
cies  still  higher  development  of  cheap  fuel  gas 
processes  may  be  expected  tliat  will  bring  the 
gas  engine  into  close  competition  with  the  elec- 
tric motor  for  power  purposes,  for  it  will 
doubtless  be  found  that  gas  transmitted  from  a 
central  gas-making  plant  at  a  mannfactoiing 
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works  into  engines  located  nearby,  combined 
with  the  recovery  of  by-products  from  the  fuel 
will  produce  a  very  cheap  form  of  power. 
Where  large  amounts  of  power  are  involved, 
as  in  the  various  etectro-cbemical  industries,  it 
is  quite  feasible  to  locate  such  works  near  a 
cheap  fuel  supply^  in  which  case  the  recoreiy 
of  ammotiia  and  hquid  hydrocarbCMiS  from  the 
solid  fuel,  and  the  use  of  the  residual  gas  in 
internal  combustion  engines  combined  with  the 
generation  and  distribution  of  electrical  energy 
should  effect  a  material  saving  in  the  ntilizatioa 
of  power  over  any  existing  method.  It  is  not 
to  be  presumed  that  the  gas  engine  will  displace 
either  the  electric  motor  or  the  steam  engine: 
each  has  its  legitimate  sphere  of  usefulness,  and 
each  will  be  more  highly  developed  as  the  result 
of  direct  competition.  Yet  the  economies  al- 
ready obtained  indicate  that  the  field  of  the  gas 
engine  will  be  gradually  extended  into  Uiat  of 
die  steam  engine  and  the  electric  motor. 

Steam  Turbines.—  Many  of  the  questions 
involved  in  this  consideration  are  at  the  present 
time  in  3  transitional  stage.  The  reciprocating 
■team  engine  has  reached  a  high  state  of  de~ 
velopment,  but  it  is  not  probable  that  it  has 
attained  its  highest  degree  of  perfection.  While 
an  economy  of  less  than  eight  and  one-half 
pounds  of  steam  per  horse-power  hour  has  been 
obtained,  even  better  results  may  be  anticipated ; 
the  use  of  high  pressure  super-heated  steam  in 
compound,  jacketed  en^nes  involves  more  per- 
fect lubrication,  and  this  may  demand  modifica- 
tion in  existing  valve  types ;  however  this  may 
be,  the  outlook  is  promising  for  itill  higher 
efficiency. 

Experiment  demonstrates  that  both  piston 
eni^nes  and  steam  Oirbinos  gain  more  in  effi- 
ciency with  a  reduction  in  back  pressure  than 
diey  do  with  a  corresponding  increase  in  initial 
pressures;  and  further  that  steam  turbines  gain 
more  than  reciprocating  engines.  Superheat  is 
another  important  element  in  steam  engine  and 
turbine  economy.  A  gain  in  thermal  efficiency 
very  nearly  proportional  to  the  superheat  is  to 
be  expected,  but  since  maintenance  costs  in- 
crease rapidly  beyond  a  moderate  degree  of 
superheat  practice  has  confined  itself  to  values 
of  about  100°;  occasionally  going  as  high  as 
200*  or  250°  as  die  economic  limit  for  recipro- 
cating engines.  These  amounts  depend  upon 
the  bmler  pressure  so  that  the  initial  tempera- 
ture of  the  steam  usually  runs  from  450°  to 
550°  F.  In  steam  turbines,  owing  to  the  ab< 
scnce  of  nibbing  surfaces  in  contact  with  the 
steam,  die  superheat  may  be  higher  and  tem- 

Eratures  of  K0°  F.  are  not  uncommon.  With 
ck  pressures  reduced  to  less  than  one-half 
pound  per  square  inch  absolute  which  are  now 
in  use,  it  is  reasonable  to  assume  that  any  in- 
creased gain  in  efficiency  in  the  future  must 
result  from  higher  initial  temperatures  and 
pressures.  In  this  respect  it  is  significant  to 
note  that  steam  boilers  have  recently  been  con- 
structed for  initial  pressures  of  400  pounds  per 
square  inch,  and  even  600  pounds  pressure  is 
being  considered.  At  die  same  time  high  de- 
crees of  superheat  have  recently  been  adopted 
in  special  cases  in  which  final  temperatures  of 
800'  F.  and  1,000°  F.  have  been  attained. 
Whether  this  will  mean  cheaper  power  than  can 
be  obtained  in  other  ways  will  depend  upon 
many  conditions.     In  any  case,  and  especially 


.  of    . 

From  this  point  of  view  the  present  activity 
in  the  construction  and  development  of  the 
steam-turbine  is  of  interest  to  engineers  and 
power  users.  The  steam  consumption  of  a  mod- 
era  steam-turbine  of  moderate  sise  compares 
very  favorably  with  that  of  the  better  class  of 
large  reciprocating  engines,  but  what  is  of 
greater  importance  is  the  evident  superior  steam 
economy  imder  variable  loads.  The  sieam  con- 
sumption per  horse-power  hour  varies  little  from 
one-third  to  full  load;  at  over-loads  the  econ- 
omy, as  shown  by  numerous  tests,  may  be  even 
better.  Tliis  feature  predestines  the  steam-tur- 
bine to  the  speual  field  of  electric  lifting  and 
power  generation,  where  it  must  inevitably  be- 
come a  formidable  rival  of  the  larger-sized, 
slow-Speed  reciprocating  steam-engine. 

The  ttirbine  is  not  only  able  to  utilise  3 
fairly  large  fraction  of  the  possible  gain  due  to 
reduction  of  back  pressure,  but  is  generally 
much  cheaper  to  build  than  piston  engines, 
especial^  for  very  low  back  pressures  which 
require  in  piston  engines  abnormally  large  low- 
pressure  <^lindere.  Thus  the  practice  has  been 
established  of  using  turbines  for  the  low  ranges 
of  pressure  in  preference  to  piston  engines,  and 
of  combiniim  reciprocating  engines  and  tur- 
bines to  work  togedier  — tM  turbine  taking  the 
exhaust  steam  from  the  engine  at  whatever  re- 
lease pressure  it  is  discharged,  usually  from 
atmospheric  to  25  oounds  absolute.  This  prac- 
tice has  been  foumfespecially  valuable  in  adding 
capacity  to  existing  overloaded  reciprocating 
engines.  In  some  cases  the  power  has  been 
doubled  by  this  arrangement 

The  hi^  rotative  speed  of  the  steam-tiubifM 
is  a  prominent  factor  in  favor  of  its  adoption 
in  connection  with  electrical  generators,  since 
the  cost  of  the  generator  end  of  the  equipment 
ought  eventually  to  be  very  materially  reduced; 
but  for  many  lines  of  work  the  high  rotative 
speed  of  the  present  types  of  steam-turbine  is 
prdiibitive,  aor  can  it  be  adapted  successfully 
to  belt-driving,  except  by  the  use  of  gearing. 

The  economies  already  obtained  with  both 
the  steam-turbine  and  the  gas-engine  have 
brou^t  each  into  a  prominence  which  is  at 
least  suggestive  of  the  important  developments 
that  are  taking  place  in  methods  of  obtaining 
and  using  power. 

J.  J.  FtATHES, 

Professor  of  Mechanical  Engineering,  Univer- 
sity of  Minnesota. 

POWER  OF  ATTORNEY.  See  At- 
torn ev. 

POWER  OF  DARKNESS,  The  (Vlast- 
t'hy).  Leo  Tolstoy  had  made  in  his  youth 
several  abortive  attempts  at  writing  dramas,  but 
he  scored  a  remarkable  success  when,  in  the 
eighties,  tmder  the  influence  of  his  moral  re- 
generation, he  publi^ed  his  first  drama,  'llie 
Power  of  Darimess.'  His  intention  was  to 
strike  terror  into  the  hearers,  not  through  the 
action  of  inexorable  fate,  but  through  the  pos- 
sibility of  being  engulfed  by  the  Power  of 
Darkness;  hence  the  subtitle,  *The  bird  is  lost 
it  its  claw  is  caught."  This  Is  illustrated  in  the 
case  of  the  hero,  Nikita,  who  pays  no  attention 
to  the  advice  of  his  simple-mmded  father,  the 
cesspool-cleaner    Akim,    but    allows   his    wi^ 
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mother,  Uatreiu,  who  lus  been  coaparcd  t 
Lady   Macbeth,    to   kill    Aniaya's   husband. 


f  his  mother  and  wife,  kills  his  iV- 
legitimate  child,  by  Akulina,  had  sttch  a  crush- 
injf  effect  upon  audiences  that  Tolstoy  was 
obhged  to  write  a  less  terrible  variant  for  its 
perfoimance.  The  Divine  voice  in  the  tragedy 
IS  represented  by  Akim,  who  encourages  his 
ton  to  Bland  at  the  street  comer  and  niake  his 
confessioD  to  the  people  and  his  peace  with 
God. 

A]thoDgb  passed  1^  the  press-censor,  the 
dramatic  censor  pr<^inted  the  performance  of 
the  play.  It  was  later  perfomied  first  in  pri- 
vate houses,  and  in  1895  in  Suvorin's  Theatre, 
where  it  produced  a  deep  impression.  How- 
ever, on  accotut  of  the  surcfaarRe  of  peasant 
details  it  was  not  a  success  at  the  Little  Theatre 
or  at  the  Uoscow  Art  Theatre,  where  it  was 
given  later.  In  France  it  was  performed  as 
early  as  1888  is  Antoine's  Theatre  Libre  and 
elsewher^  and  in  Berlin  in  the  Deutsches 
Theater  m  1900.  It  has  been  translated  mto 
English  as  'The  Dominion  of  I>u'lcnets'  in 
Sergei's  Columbia  Librai7,  Chicago  1890,  and 
several  times  since  by  the  translators  of 
Tolstoy's  complete  works. 

Lh>  WtENKR. 

POWER  HOUSES.  WiA  the  growth  of 
dectrical  distribution,  the  ffeneratin?  station  has 
become  a  higtily  spedaltied  structure  which  de- 
mands consideration  both  from  the  electrical 
and  mechanical  viewpoints.  In  the  first  instance 
it  presents  peculiar  requirements  as  to  location, 
differing  widely  according  to  its  purpose. 
Broadly,  one  niay  divide  power  houses  into 
two  general  classes,  tfaose  designed  for  the 
ntilizatian  of  water  power  and  those  usinR  heat 
engines  as  prime  movers.  The  former  are 
nearly  alwa^  power  transmission  stations  con- 
nected b^  high  tension  liifts  widi  the  centre  of 
distribution  and  not  themselves  burdened  with 
:t  distribution  of  energy  to  consumers.    The 


In  the  cases  wiiere  power  is  transmitted  con- 
siderable distances  from  stations  of  the  second 
class  they  are  still  generally  to  be  regarded  as 
distributing  stations  as  regards  the  requirements 
of  location. 

Locatioa. —  The  location  of  hydro-electric 
power  houses  is  usually  detertnined  by  purely 
hydraulic  conddeiatioui.  The  area  within 
which  they  may  be  economically  placed  is  lim- 
ited by  the  topoRTaphy,  and  the  chief  require- 
ments are  as  follows :  First,  the  location  must 
be  such  as  to  keep  the  power  bouse  free  of 
floods  under  all  conditions  of  stream  flow.  Sec- 
ond, within  diis  limitation  the  location  must  be 
such  as  to  utilize  the  maximtim  possible  pro- 
portion of  the  available  head.  Third,  in  the 
interest  of  regulation  the  station  must  be  placed 
so  that  it  may  be  siAjcct  to  the  minimum 
variation  of  head.  In  plants  woHdng  under 
high  hydraulic  heads,  ht^  enough  lo  utilize 
impulse  wheels  conveniently,  these  conditions 
are  easily  met.  At  low  heads  tliere  is  often 
difficulty  in  pladng  the  power  house  clear  of 
Hoods  and  above  any  possible  backing  up  of 
the  tail  water. 

The  location  of  a  station  driven  by  heat 
engines  of  one  sort  or  another  is  usually  kept 


as  nearly  as  may  be  at  the  centre  of  the  elec- 
trical distribution.  Since  for  the  delivery  of 
any  given  load  at  a  fixed  percentage  of  loss  the 
weignt  of  conductor  required  varies  directlv 
with  the  square  of  the  distance  from  the  load, 
the  reason  for  a  central  location  is  obvious. 
Assuming,  for  example,  an  electrical  load  uni- 
formly distributed  over  a  circular  area,  the  most 
economical  location  of  the  power  station,  so 
far  as  the  conductors  are  concerned,  is  at  the 
centre.  Transference  of  the  station  to  a  point 
at  the  edge  of  the  area  approxirnately  doubles 
the  cost  of  the  distributing  system.  The  causes 
nliich  may  justify  removal  from  (he  central 
position  are  local  conditions  as  to  cost  of  real 
estate,  of  fuel  and  of  water.  The  first  item 
is  part  of  the  capital  charf^e  which  may  be 
taken  as  an  offset  to  change  in  tfce  cost  of  dis- 
tribution ;  the  last  two  affect  the  <Hierating  ex- 
pense, and  the  change  in  these  with  diange  of 
location  must  be  capitalized  for  comparison 
with  the  concurrent  <i)ange  in  the  cost  of  dis- 
tiibutian. 

Foel^  Fuel  is  by  far  the  largest  single 
item  of  expense  in  ordinary  electrical  power 
production,  and  a  power  house  mtrst  be  so  lo* 
cated,  on  a  railway  spur  or  waterway,  that  it 
can  receive  its  supply  and  secnre  -proper  storage 
space  without  incurring  serious  charges  for 
cartage  or  other  handlintr  of  fuel  This  neces- 
sity ttsttally  compels  a  location  somewhat  ont 
of  the  centre  of  dlstribtition.  Water  supply  is 
more  easily  secured,  bnt  occasionally  it  becomes 
an  im^rtant  factor  in  location.  In  cases  where 
the  principal  office  of  the  power  station  itself  is 
to  furnish  energy  at  high  voltage  for  a  dis< 
trijbution  from  substations,  dte  cost  of  con- 
ductors is  relative^  a  smaller  consideration  and 
cocmnonly  a  location  meedng  ihe  requirements 
just  laid  down  can  be  secured  wstbont  serioai 
increase  in  the  cost  of  the  condtictinR  system. 

fiqnipoMtiL — The  electrical  equtpment  of  a 
modem  power  station  nmaltr  consists  of  a 
small  number  of  dectric  generators  directly 
coupled  to  dteir  prime  moven,  whether  hy- 
draulic, steam  or  gas  operated.  Except  in 
small  pla.its  generators  driven  tbrowgh  inter- 
mediary belts,  ropes  or  g^s  are  rare,  since 
these  introduce  added  complications,  cause  some 
loss  o£  energy,  cannot  well  be  used  for  large 
power,  and  serve  no  useful  purpose  of  them- 
selves, save  now  and  then  in  givine  the  gen- 
erators some  specially  valuaUe  advantage  in 
speed.  In  such  case  they  should  be  used  wiA- 
out  hesitation  if  the  conditioaa  permit.  The 
day  of  stations  equipped  with  numerous  small 
dynamos  has  passed,  and  for  good  cause,  since 
the  small  machines  are  more  costly  and  less 
efficient  for  a  given  total  output,  and  they  re- 
quire also  more  space  and  more  care. 

Hence  the  numoer  of  generaiuig  units  should 
generally  be  reduced  to  the  minimum  that  will 
satisfy  the  following  condition,  vii. :  that  the 
total  number  should  be  such  that  one  unit  can 
go  out  of  service  without  suiously  overk>adlng 
the  others,  dividing  its  load  among  them.  Good 
modern  generators  usually  are  able  to  carry  25 
or  30  per  cent  over  their  normal  rated  loads 
for  some  hours  without  serious  heating,  so  that 
ordinarily  four  or  five  generators  suffice.  If  the 
load  upon  the  plant  is  normally  moderate,  two 
or  three  generators  may  serve  admirably  until 
such  time  as  the  normal  full  load  sears  lb« 
rated  capacity  of  die  machines. 
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In  the  case  of  a  tTwisiiiission  or  distribotiiw: 
network  fed  from  several  stations  the  total 
output  rather  than  the  individual  output  o{  the 
s<3>arate  plants  should  be  considered  in  deter- 
miningf  the  sixe  of  units  to  be  used,  for  as  re- 
gards reserve  capacity  it  makes  little  differ- 
ence whether  it  is  in  one  Icxation  or  another. 
Thus  in  some  of  the  large  hydro^lectrk  net- 
works 8  or  10  plants  co-operate  and  the  size 
of  the  units  in  eact  is  determined  not  by  the 
possession  of  a  theoretical  reserve  capacity  in 
a  particular  station,  but  by  considerations  of 
convenience,  though  some  of  the  stations  may 
have  only  one  or  two  generators  where  suca 
an  arraageraent  suits  the  bydraulic  conditions, 
and  any  station  is  called  into  or  out  of  action 
by  the  Ic^ad  dispatcher  just  as  if  all  the  gen- 
erators were  concentrated  under  a  sidkIc  roof. 

In  steani-driven  stations  past  practice  has 
tended  toward  greit  agfjrr^;atioa  of  capacity, 
but  more  recently,  since  widespread  disttibuiinK 
networks  havt:  become  fairly  common,  the  ad- 
vantage from  the  standpoint  of  distribution  of 
several  generatinR  plants  has  (rradually  been 
recognized  and  in  planning  these  it  is  again  the 
total  capacity  on  the  system  which  couats.  The 
vital  point  is  to  avoid  on  the  one  band  putting 
too  large  a  proportion  of  the  possible  output 
into  a  single  unit,  and  on  the  other  splitting 
the  ouipnt  into  a  number  of  units  too  small  for 
the  most  economical  operation.  Stationa  with 
more  than  live  or  six  generators  are  now  gen- 
erally relics  of  an  early  stage  of  design,  except 
in  certain  cases  of  hydro-clectric  plants  where 
the  hydraulic  conditions  are  such  as  to  intro- 
duce the  dilemma  of  dioosing  between  rela- 
tively small  units  of  normal  design,  or  large 
units  of  special  and  sometimes  disadvantageous 
design.  Such  cases  arise  in  working  at  low 
heads  where  the  available  power  from  a  single 
wheel  or  pair  of  wheels  is_  comparatively  lim- 
ited. Cases  may  also  arise  in  wliich  generators 
for  diiTerent  purposes,  as  for  general  transmis- 
sion, railway  and  electro-chemtca)  serriee,  tiwy 
have  to  be  installed  in  the  same  plant  In  this 
case  the  number  of  machines  for  each  use 
would  be  determined  as  if  the  other  machines 
were  located  somewhere  else.  In  plants  in- 
cInSng  raising  transformers  the  capacity  of 
fliese  ts  determined  on  the  principles  already 
laid  down  for  the  generators.  Recent  practice 
tends  toward  the  installation  of  a  sin^e  liiree- 
phase  transformer  or  tank  of  three  single- 
phase  transformers  for  each  generator  without 
further  inbdivtsion.  As  between  the  two,  prac- 
tice is  drifting  toward  the  latter  on  accourrt  of 
the  more  convenient  size  of  the  separate  units 
in  large  output  and  from  the  fact  that  in  case 
of  need  two  of  them  can  be  operated  on  open 
deha  <T>nnection,  thns  giving  an  adctitional  ele- 
ment of  reserve  eat>acity.  Broadly,  lat^e  sta- 
tions should  differ  from  small  ones  only  In  the 
caoacity  of  individnal  onits,  so  that  if  a  3,000 
kilowatt  plant  is  equiooed  with  four  500  kilo- 
watt units  a  20,000  kilowatt  plant  would  be 
equipped  with  four  5,000  Idlowatt  units  and 
so  on. 

In  either  cas«  the  same  allowance  tor  re- 
serve capacity  would  naturally  be  made,  but 
evidently  the  larger  plant  would  have  the 
advantage  not  only  of  greater  economy  in 
the  lar^r  units  but  of  reduced  attendance  cost 
per  unit  of  output,  and  would  also  cost  less 
per  unit  «f  output 


Large  ^wer  plants  then  evidently  can  pro- 
duce electrical  energy  at  a  lower  cost  than  small 
ones.  As  the  site  is  increased,  however,  the 
relative  gain  is  <£minished  so  that  a  size  will 
finally  be  reached  at  which  further  increase  in 
capacity  ceases  to  be  benelicial.  Indeed  since 
a  very  lan^e  station  usually  implies  a  lar^e 
area  served^  the  averag;e  distribution  losses  will 
be  reduced  by  serving  it  from  several  intercon- 
nected power  houses,  so  that  the  maximum 
economical  capacity  of  a  single  power  house  is 
less  than  would  be  determined  by  considering 
only  the  effect  of  size  on  fuel  and  labor. 

For  example,  if  a  certain  considerable  dis- 
trict requires  200,000  kilowatts,  it  is  altogether 
probable  that  two  100,000  kilowatt  plants  will 
serve  it  more  economically  than  a  single  gigan- 
tic power  house  and  unless  the  district  is  of 
moderate  area,  four  50,000  kilowatt  stations 
would  probably  do  even  belter,  provided  they 
could  all  be  well  located.  In  other  words  a 
power  plant  of  50,000  kilowatts  or  thereabouts 
comes  so  near  to  giving  maximum  economy  of 
operation  that  the  difference  is  easily  offset  by 
lessened  losses  in  distribution.  The  only  cases 
in  which  size  may  be  econonucally  increased 
without  Emit  are  those  in  which  the  plants 
must  for  one  reason  or  another  lie  far  with- 
out the  area  served,  as  in  great  hydro-electric 
plants  like  those  at  Niagara,  or  in  plants  using 
coal  at  the  mines  for  transmission  of  power 
on  a  colossal  scale. 

In  any  power  house  adequate  provision  for 
reserve  capacity  evidently  can  be  most  easily 
made  if  the  equipment  throughout  is  of  a  »ngle 
kind  so  that  evervthing  may  be  as  far  as  pos- 
sible interchangeable.  Similar  units  of  uniform 
size  arc.  therefore,  advisable  throughout  the 
entire  plant  unless  there  is  some  good  reason 
to  the  contrary. 


electric  generators,  (he  accessory  apparatus,  and 
the  BWftchboard,  from  which  the  output  is  regu- 
lated and  distributed.  The  power-house  struc- 
ture must  be  planned  for  advantageous  loca- 
tion of  all  of  these  and  in  addition,  if  steam  is 
the  motive  power,  there  most  be  ample  provision 
for  die  storage  of  fuel. 

DesizR  and  Arrangement —  In  point  of  de- 
sign hydro-electric  power  houses  present  by 
far  the  simplest  problem.  In  these  the  prime 
movers  are  the  water  wheels,  which  are  rela- 
tively simple  and  compact,  the  generators  are 
directly  coupled  to  the  shafts  of  these,  and  the 
output  is  d^ivered  to  a  small  number  of  tines 
so  Aat  the  switchboard  is  relativelv  simple. 
As  most  such  plants  are  for  high  vutage,  the 
power  house  must  often  provide  place  for  the 
transformers  which  raise  the  voltage  from  that 
of  the  generators  to  that  of  the  line.  Less 
frequently  such  transformers  are  found  in 
fteamr^rlven  plants. 

Stmctorally  the  ordinary  power  house  con- 
sists of  two  parallel  halls  with  a  common  di- 
viding wall,  one  containing  the  generating  units, 
the  other  water  wheels  or  boilers  as  t£e  case 
may  be.  The  generator  room  contains  or  has 
annexed  to  it  space  for  the  switchboard  con- 
nections and  for  the  transformers,  if  any,  while 
the  boiler  or  wheel  room  has  annexed  to  it 
space  on  the  one  hand  for  feel,  on  the  other 
for  the  hydraulic  connections.  Usually  the  plant 
only  a  single  story,  althou^  more 


jGoo^^le 


POWECR  HOUSES 


rarely  ground  space  is  gained  by  superimpos- 
ing some  of  the  parts. 

One  may  now  pass  to  consideration  of  the 
concrete  arrangements  usually  adopted,  the 
hydro-electric  case  being  taken  up  first'  as  the 
simpler  in  design. 

Fig.  1  shows  the  small  plan  of  a  typical 
hydro'Clectric  power  station  using  as  prime 
movers  water  wheels  under  high  head.  Here  A 
is  the  receiver  terminating  the  supply  pipe  and 
provided  with  branches  to  the  several  wheels. 
At  very  high  heads  these  branches  are  some- 
times made  farther  back,  spreading  finger-wise 
from  a  terminal  chamber  to  secure  a  straighler 
run  to  the  wheels.  B,  B,  B  are  the  water 
wheels,  directly  coupled  to  and  on  the  same 
level  with  the  generators  C,  C,  C.  The  pipes 
from  the  water  supply  enter  the  lower  part  of 


this  case  die  inner  tail-race  wall  would  usually 
carry  a  partition  wall  separating  the  whed 
room  from  the  dynamo  room  proper  and  pro- 
vided with  water-tif^t  fittings  for  the  turbine 
shafts  to  pass  through. 

In  case  raising  transformers  were  to  be 
used  in  such  a  plant  the  generators  would  be 
for  perhaps  2,300  volts,  the  switchboard  would 
preferably  be  turned  around,  facing  the  ex- 
citers, and  the  station  would  be  extended  far 
enough  to  the  left  of  the  cut  to  accommodate 
the  transformers  and  the  necessary  accessories; 
or,  if  more  convenient  from  the  nature  of  the 
ground,  space  could  be  gained  by  widening  the 
power  house  enough  to  accommodate  the  row 
of  transformers.  The  site  of  the  power  house 
of  Fig.  1  is  about  40  feet  by  85  feet  and 
slight  modifications  of  this  simple  desiffn  serve 
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the  wheel  cases  and  discharge  into  the  tail  race 
below  the  power-house  floor.  The  wheel  gates 
are  controlled  by  the  governors  D,  D,  D.  The 
generators  are  revolving-field,  400  kilowatts, 
three-phase  niachines,  giving  13,000  volts  at  the 
terminals  at  500  revolutions  per  minute.  Their 
fields  are  excited  by  two  25-kilowatt  direct- 
driven  exciters,  E,  E,  each  of  which  is  regu- 
lated by  a  separate  hydraulic  governor.  The 
switchboard  is  located  on  the  floor  level  at  F, 
and  the  line  wires  leaves  the  power  house  jusl 
above  and  behind  Ae  switchboard.  Room  ii 
provided  for  a  fourth  generator  and  a  traveling 
crane  running  lengthwise  the  power  house  is 
available  for  handling  the  machinery  if  neces- 
sary. The  material  of  this  power  house  is 
brick,  on  concrete  foundations,  with  a  steel 
truss  roof  covered  with  reinforced  concrete 
slabs  and  then  with  roofing  felt  and  asphalt, 
as  the  location  is  in  a  cold  climate. 

The  desipn  here  followed  is  thoroughly  sim- 
ple and  normal.  At  higher  hydraulic  head  the 
somewhat  unusual  turbines  here  used  would  be 
replaced  by  impulse  wheels  in  the  same  situa- 
tion ;  at  lower  head  by  considerably  bulkier 
turbines,  which  would  retiuire  a  wider  tail  race 
and  power  house  for  their  accommodation.    In 


well  up  to  very  much  larger  capacities.  In  case 
the  necessary  width  becomes  too  great  to  be 
conveniently  covered  by  a  single  roof,  separate 
roofs  are  placed  over  the  wheel  rooms  and  gen- 
erator rooms  and  in  mild  climates  the  wheel 
cases  and  tail  race  may  sometimes  be  left 
uncovered. 

In  case  of  hydraulic  plants  operating  at 
rather  low  heads  one  is  often  driven  to  the  use 
of  vertical  shaft  turbines,  which  results  in  a 
somewhat  different  arrangement  of  power  house 
from  that  shown  in  Fig,  1.  In  such  cases  the 
forebay  usually  comes  fairly  up  to  the  power- 
house wall  instead  of  the  water  being  received 
from  a  reservoir  at  the  end  of  a  pipe  line.  The 
generators  like  the  water  wheels  are  vertical 
shaft  machines,  the  weight  of  the  revolving 
fields  being  carried  by  a  combination  of  water 
pressure  and  step  bearing.  Fig.  2  shows  a 
cross-section  through  one  of  the  four  6,000 
horse-power  units  in  a  recent  hydro-eleclric 
plant  operating  under  a  head  of  49  feet.  The 
design  is  an  interesting  one  from  the  fact  that 
the  wheels  have  but  a  single  runner  which 
operates  at  116  revolutions  per  minute,  while 
the  spiral  wheel  case  and  its  entrance  and  the 
discharge  draft  tube  are  smoothly  molded  ht 
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masaive  foreliay  wall,  and  in  the  monoUthic 
foundations,  of  which  the  wheel  cases  and  the 
water  channds  are  a  part  The  bus  bar  and 
switchboard  galleries  ocaqv  in  this  stracture 
their  wonted  position,  but  the  power-house  in- 
terior   is    otheiwise    very    simple,    containiag 


It  is  necessary  even  in  hydratdic  plants  to 
make  the  power  station  as  nearly  fireproof  as 
possible  and  hence  brick,  steel  and  concrete  are 
the  most  snitable  materials  of  construction. 
Wood,  even  if  treated  by  some  fireproofing 
process,   should  be  sparini^y  employed.     For 


Fic.  2. —  Sectioa  through  power  boixe  No.  2.  Appttochiai 


merely  the  four  great  vertical- shaft  units  ris- 
ing above  the  floor  over  the  wheels,  the  water- 
wheel  erovemon  and  a  few  other  auxiliaries. 
This  power-house  design  is  the  latest  type  of 
those  desired  for  the  utilization  of  large  pow- 
ers at  fairly  low  head.  The  hydraulic  con- 
struction has  the  advantage  of  combining  very 
U^  efficiency  with  compactness  and  extreme 
simplicity.     It  is   really  a  power  house  built 


floors,  concrete,  reinforced  when  necessary, 
is  probably  the  best  materia).  The  trans- 
formers and  switchboard  are  the  danger 
points,  from  the  standpoint  of  fire  risks. 
The  former  should  be  placed  so  that  even  if 
they  burn  out  no  exterior  damage  will  result. 
If,  as  is  usual  in  Idgh  voltage  plants,  they  are 
oil-insulated,  provision  should  be  made  for  dis- 
posing of  the  oil  harmlessly  in  the  rare  case 
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where  it  ignites  from  an  extreme  diort-drcniL 
Transformer  oil  is  very  difficultly  inflammable, 
but  it  tan  be  fired,  and  oil  transformers  fbould 
be  guarded  by  pits  with  drains,  so  that  the  oil 
may  not  run  about  if  it  escapes  from  the  cases. 
Genera!!};  the  transformer  cases  are  provided 
with  drain  valves  from  which  the  oil  can  be 
quickly  nm  oS  outside  the  station. 

The  connections  between  generators  and 
switchboard  are  generally  made  by  cables  laid 
under  the  floor  in  tile  ducts,  so  as  to  keep  the 
overhead  space  free  for  the  crane.  The  faiglier 
volt^e  wires  from  the  transformers  should  be 
taken  out  of  the  bailding  by  a  very  short  ronte 
overhead  or  throtigfa  very  capacious  ducts.  In 
any  case  great  care  should  be  taken  to  locate  all 


t  involve  others. 
In  very  large  stations,  both  hydro-electric 
and  steam-driven,  the  switchboard  is  fre- 
quently placed  in.  a  gallery  overlooking  the 
Senerator  roomu  This  position  is  in  itself  iin- 
esirable  as  adding  enormously  to  the  com- 
plication of  the  wirins,  btrt  often  becomes 
advisable.  In  such  case  the  larger  switchaB 
are  not  manually  operated,  but  are  worked 
by  electric  or  pneumatic  power  controlled 
from  the  swhchboard.  The  switdies  theia- 
selves  are  then  located  under  or  behind  the 
gallery  and  are  commonly  oil  insulated  and 
enclosed  in  matonry  or  concrete  cells.  Witk 
three  or  four  generators  and  one  or  two  maia 
lines  to  be  fed  the  switchboard  is  suffidendy 
complex,  but  when  in  addition  nnmerous  feed- 
ing lines  must  be  controlled  the  conqtlicatioB 
becomes  something  fri^tful  and  a  large 
amount  of  space  is  required  for  the  switching 
apparatus,  so  large  and  so  subdivided  for  safety 
that  manual  control  is  practically  out  of  the 
(question.  In  large  hi^  voltage  power  sta- 
tions the  transformers  are  commonly  in  « 
building  entirely  separated  from  the  tnain  sta- 
tion and  provided  with  an  independent  high 
voltage  switching  equipment,  a  procedure  which 
probably  adds  nearly  as  many  nsks  as  it  avoids. 
On  the  whole  a  plant  with  lew  units  and  rela- 
tively simple  equipment  is  lilsely  to  S^ve  the 
most  reliahle  service  at  the  lowest  cost 

Automatic  Stations.— The  possibilides  of 
the  remote  control  switching  system  just  re- 
ferred to  have  borne  fruit  in  hydrauhc  generat- 
ing stations  partly  or  wholly  automatic  m  their 
performance.  If  the  switching  of  a  generator 
can  conveniently  be  accomplished,  as  is  the  case, 
from  a  distant  part  of  the  power  house  with- 
out seeing  the  apparatus  controlled,  the  work- 
ing of  which  is  signaled  back  b^  electrical  tell- 
tales, then  it  is  evidently  possible  to  work  a 
wheel  gate  or  a  main  switch  or  any  oiher  ap- 
paratus in  precisely  similar  fashion  from  a 
distance  of  rods  or  miles.  There  hav^  there- 
fore, been  introduced  auxiliary  generating  sta- 
tions started  and  slopped  from  the  main  switch- 
ing station  and  regularly  operated  without  other 
attendance  than  the  occasional  visit  of  an  in- 
spector. The  generators  used  in  such  case  are 
commonly  of  the  induction  type,  which  do  not 
require  separate  excitation  by  direct  current 
and  are  consequently  simpler  to  operate  with- 
out attendance.  When  desired  lo  start  the  sta- 
tion the  motor-driven  wheel-gate  is  opened  by 
remote  control  of  the  circuit  and  the  subsequent 
necessary  operations  of  switching  the  generator 


folly  into  dicnh  are  performed  either  by  other 
remote  control  apparatus  or  by  a  drum  switch 
thrown  into  operation  when  the  generator  is  at 
speed  and  pcrfonning  the  necessary  switching 

r rations  in  their  prtq>er  sequtnce.  In  stopjdng 
plant  the  same  operations  are  gooe  throogh 
with  in  reverse  order.  Most  statioos  of  this 
type  are  c^  rfSatnely  tatall  power  and  contain 
but  a  single  generator  but  the  system  is  im- 
portant in  that  it  enables  small  hydrauhc  priv- 
ileges to  be  effectively  utilized  without  imdue 
cost  ef  attention.  As  the  great  majority  of 
available  water  ^wers  are  of  modest  capacity 
economic  atilizatton  depends  upon  lowering  the 
labor  factor  in  the  cost,  which  the  generating 
station  widi  remote  control  effectively  does. 
It  is  likely  to  play  a  considerable  part  in  the 
establishrneot  of  power  networks  utilizing, 
wherever  available  widiin  the  territory  served, 
water  powers  of  small  capacity. 

Steam-driven  power  stations  are  prcnor- 
tioned  very  differently  from  hydraulic  stations 
owing  to  tiie  large  space  needed  for  the  boilers 
and  their  accessories.  The  general  layout,  how- 
ever, is  quite  similar,  the  comnion  arrange- 
ment being  in  two  long  parallel  rooms  sepa- 
rated hy  a  party  wall,  one  containii^  the  boilers 
and  boiler  eqiupment,  the  other  the  generators 
and  prime  movers.  It  is  a  cnriofes  fact  that 
whereas  the  prime  movers  and  generators  have 
increased  enormously  in  available  capacity  in 
recent  years  the  advance  in  the  siie  of  boilers 
has  been  relatively  very  slow.  It  is  only 
recently  diat  large  boiler  units  have  come  into 
service,  despite  the  fact  that  tests  Upon  them 
show  very  material  gains  in  dGciency. 

Boilers  arc  rated  conventionally  on  a  baas 
which  gives  the  uninitiated  no  notion  whatever 
as  to  their  real  steaming  capacity.  The  canoni- 
cal boiler  horse  power  has  long  been  based  on 
the  evaporation  of  34.5  poimdsper  hour  oi  water 
from  and  at  212°.  This  nominal  rating  requires, 
when  a  boiler  is  to  be  applied  to  a  prime  mover, 
wholesale  modification,  on  the  one  hand  by 
reason  of  the  actual  steam  consumption  per 
horse  power  of  the  prime  mover,  and  on  the 
other   band   on   account   of   the   fact   that   the 
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a  boiler  in  a  modem  steam  plant  may  be 
counted  as  two  to  three  times  the  conventional 
rating  so  far  as  the  actual  operation  of  the 
prime  mover  is  concerned. 

But,  even  so,  the  boiler  capacities  have 
grown  much  more  slowly  than  the  capacities 
of  the  steam  engines  or  turlHnes,  the  latter 
being  almost  invariably  used  in  plants  of  any 
size.  It  is,  however,  a  fact  that  boilers  of 
large  capacity  may  be  counted  on  for  con- 
siderably higher  eniciency  than  those  of  small 
capacity,  as  in  many  other  cases^  so  that  larger 
and  larger  units  are  quite  certain  to  come  into 
use.  At  present  boilers  of  more  than  1,000 
horse  power  nominal  rating  are  rather  unusual, 
although  units  of  more  than  double  that  size 
have  been  successfully  used  for  some  years 
past  The  chief  difficulty  in  employii^  very 
large  boiler  units  is  in  adapting  the  setting  to 
withstand  the  extremely  bi^  furnace  tem- 
peratures which  result  in  added  efficiency.  It 
is  nsual,  therefore,  to  find  each  large  prime 
mover  in  a  modem  station  supplied  with  steam 
by  a  group  of  fouc  or  more  boilers,  a  number 
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which    a    f«w  year*   back   wouid   have  been 
doubled. 

There  is  a  collateral  advantage  in  thus  sub- 
dividing the  boiler  units,  inaSdHich  as  the  boiler 
is  the  part  of  a  steam  plant  which  requires^ 
probably,  the  most  frequent  repairs,  and  there 
IS  some  advantage  in  having  enough  units  for 
each  prime  mover  group  so  that  one  can  be 
cut  out  without  seriously  lowering  the  capaci^, 
inasmuch  as  a  boiler  can  at  a  pinch,  particular^ 
by  help  of  forced  draft,  be  tiriven  temporaritf 
30  to  SO  per  cent  above  its  working  rate.  A 
single  boiler  group  of  three  or  four  units  can 
readily  be  made  an  independent  source  of  steam 
supply  for  its  prime  mover  under  ordinary  dr- 
ces.  Generally,  however,  the  steam  pip- 
L  modem  plant  ia  so  arrangied  that  tn 


here  shown  are  almost  universal,  as  is  the  use 
of  mechanical  stokers  for  feeding  the  boilers, 
which  are  almost  invariably  of  the  water-tube 
type.  This  particular  boiler  plant  delivers  steam 
at  200  pounds'  pressure  and  160°  F.  super-heat, 
which  u  a  £air  example  of  present  practice. 
There  is  a  strong  tendency,  however,  toward 
the  use  of  higher  pressures  and  super-heat  in 
the  interest  of  economy. 

The  generators  in  this  instance  are  for  6,600. 
volts,  a  figure  convenient  where  there  is  to  be 
local  distribution  beside  possible  feeding  of 
transmission  lines  and  which  is  besides  a  con- 
venient voltage  in  the  design  of  large  gen- 
erators. Smaller  machines  are  often  wound 
for  2,300  volts  and  6,600  is  rarely  exceeded. 
The  redprocating  engine  has  practically  passed 
out  of  existence  in  large  electric  generating 
plants  owing  to  the  lower  cost,  greater  com- 
pactness ana  hi^^er  efficiency  of  the  turbines, 
particularly  at  loads  below  the  normal.     The 
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Fig.  3  shows  in  elevation  the  layout  of  a 
^ical  modem  steam  plant  of  fair  size  de- 
Signed  for  feeding  hipi-tension  lines.  It  in- 
dudes  a  boiler  room  with  twical  provision  for 
receiving  and  distributing  the  fuel,  a  turbine 
room  parallel  thereto  containing  the  generators, 
with  adjacent  provision  for  switchboard  trans' 
formers  and  auxiliary  apparatus,  while  next  to 
the  boiler  room  is  a  coal  shed  for  the  reception 
of  fuel.  This  particular  plant  is  planned  for 
an  ultimate  capadty  of  75,000  kva.  in  six 
12,500  kva.  generators.  The  location  of  the 
equipment  is  cleariy  shown  in  the  cut.  In 
larger  plants  the  turbo-generators  often  nm 
to  20,00)  or  30,000  kilowatt  units  and  occa- 
sionally higher.  At  the  present  time  as  here 
shown  these  turbo  generators  are  built  with 
horizontal  axis,  the  vertical  type  of  a  decade 
since  being  now  obsolescent.  Very  commonly 
the  coal  shed  with  its  trade  for  the  reception  of 
coal  cars  is  replaced  by  a  storage  yard  equipped 
with  automatic  conveyers  for  the  maintenance 
of  a  1arp;e  fuel  supply,  and  crushing  apparatus 
for  dealing  with  run-of-the-mine  coal  is  a  not 
uncommon  accompaniment.  In  small  plants  the 
transformers  and  drcuit  breakers  would  often 
be  installed  under  the  switchboard  gallery  in- 
stead of,  as  here,  in  an  adjacent  building. 

The  capadous  coal  bunkers  above  the  bcnler 
room  with  distributing  apparatus  similar  to  thsit 


horse  power  each  and  can  readily  be  forced  tL 
three  times  their  nominal  rating  which  is,  as 
in  the  case  of  all  boilers  based  on  a  conven- 
tional steaming  c^udty,  long  obsolete. 

Each  turbo.geiieralor  }us  its  own  bank 
of  boHers,  but  the  piping  is  so  arranged  that 
one  set  of  spare  boilers  is  siifGdent  for  the 
entire  pUnL  At  Q  will  be  noted  an  equip- 
ment for  purifying:  and  cooling  an  air-blast 
for  tie  artindal  cooling  of  the  turbo-penerators. 
As  the  size  of  such  generating  r "---  '— 


creased  artiiidBl  cooling  has  been  very 
erally  adopted,  the  air  bdng  forced  tJir 
the  ventilating  slots 


gen- 
Dugh 


padty  of  the  individual  boilers  here  noted  Is 
now  a  common  one  in  plants  of  fair  mzc,  such 
boiler  units  having  replaced  very  eztensivdy 
those  of  a  few  httndred  horse  power  generally 
in  use  until  very  recent  years.  In  lareer  plants 
boiler  units  up  to  and'exceeding  2,000  nominal 
horse  power  have  been  introduced  to  material 
advantage  in  economy.  In  many  plants  the 
familiar  tall  stadcs  are  replaced  by  rather  short 
ones  supplemented  by  forced  draft.  This  ar- 
rangement is  not  particularly  advantageous  in 
plants  working  at  moderate  and  fairly  steady 
load,  but  gives  great  capacity  for  forcing  the 
outpiit  when  abnormally  heavy  peak  loads  have 
to  be  dealt  with. 
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As  steam  turbines  for  efficient  operatioii  de* 
tuanda  rather  high  vacuum, 28  inches  (o29inches, 
they  are  usually  fitted  with  hi^ly-developed 
surface  condensers  and  the  power  required  for 
debvering  water  to  these  and  for  other  auxiliary 
purposes  is  considerable.  One  of  the  moot 
points  in  station  design  is  the  source  of  this 
auxiliary  power,  whether  it  should  be  derived 
from  steam  turbines  or  from  electric  motors 
operated  from  the  generating  system.  Practice 
is  about  equally  divided  in  this  matter  with  a 
frequent  tendency  to  adopt  a  combination  of 
the  two  systems.  It  will  be  noted  that  the 
switching  apparatus  in  this  typical  plant  is  some- 
what intricate  and  occupies  considerable  space. 


cost  and  generally  in  complication,  with  the  size 
of  the  station,  particularly  if  as  usual  the  num~ 
ber  of  feeders  is  greatly  increased.  In  view 
of  this  switchboard  apparatus  and  connections 
should  be  protected  with  the  utmost  care,  special 
pains  being  taken  to  locate  cables  and  apparatus 
so  that  injury  to  one  may  not  involve  others 
and  this  mjunction  extends  to  all  apparatus 
which  from  its  connections  can  conceivably 
cause  a  short-drcuiL  It  has  repeatedly  hap- 
pened that  large  stations  have  been  put  out 
of  action  by  apparently  trivial  accidents  oc- 
curring at  an  unexpected  and  unprotected  [joint. 
The  fundamental  principles  at  the  basis  of 
modem  station  design  are  so  to  arrange  the 


This  arises  from  two  causes,  first,  the  abso- 
lutely large  amount  of  switching  apparatus  re- 
auired,  and  second,  from  the  fact  that  it  ii 
esirable  and  usual  to  install  high-power 
switches  and  circuit  breakers  in  independent 
concrete  cubicles,  from  which  a  bum-out  will  not 
extend.  As  plants  have  increased  in  size  the 
switching  problem  has  become  a  very  serious 
one.  It  is  usual  and  sometimes  necessary  to 
operate  all  the  generating  tmits  in  parallel.  In 
this  case  any  unit  which  is  the  victim  of  a 
short-circuit  may  receive  the  ag^egate  output 
of  all,  so  that  each  main  protective  switch  has 
practically  to  be  able  to  handle  successfully  the 
whole  output  of  the  station.  In  long-distance 
transmission  plants  this  difliculty  is  often 
minimized  by  putting  the  high-tension  trans- 
formers in  parallel  only  at  the  far  end  of  the 
line,  but  widiin  the  station  and  in  ordinary  dis- 
tribution plants  the  difficulty  remains.  Hence 
the  switchboard  equipment  increases  in  relative . 


apparatus  that  nothing  need  be  done  hy  manual 
labor  which  can  better  he  done  by  mechanism, 
and  that  no  heat  shall  be  lost  which  can  be 
made  to  serve  a  useful  purpose.  In  the  sta- 
tion of  Fig.  3,  for  example,  the  fuel  is  dealt 
with  mechanically  from  the  time  it  drops  by 
gravity  from  the  cars  to  the  moment  when  it 
drops  as  ashes  into  the  ash  cart  beneath  the 
grates,  save  for  such  attendance  as  is  necessary 
to  sec  that  the  mechanical  stokers  are  function- 
ing properly  and  to  lend  what  little  aid  may  be 
needed.  The  steam  piping  is  relatively  short, 
^mple  and  well  jacketed,  the  surface  con- 
densers are  immediately  beneath  the  turbines 
and  the  waste  exhaust  from  the  auxiliary  tur- 
bines goes  to  heat  the  feed  water. 

Snb- Stations.— An  account  of  power  houses 
would  be  incomplete  did  it  not  take  notice  of 
sub-stations.  The  modem  power  house  is  al- 
most always  fitted  with  alternating  current  gen- 
erators which  ttuumit  current  eiAcr  for  gm- 
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eral  distribution  or  for  conversion  into  direct 
current  for  supplyinc  electric  railways  or  the 
old  direct  current  lighting  systems.  Such  con- 
version must  probably  be  regarded  as  a  make- 
shift, but  at  present  a  necessary  one.  The  high 
voltage  current  from  the  power  house  is  irans- 
mitttd  through  cables  or  over  aerial  lines  to  the 
sub-stations,  and  there  the  voltage  is  lowered 
by  reducing  transformers  to  the  amount  appro- 
priate for  the  synchronous  converters.  The 
sub-station  must,  therefore,  accommodate  the 
reducing  transformers,  the  converters,  regu- 
lating apparatus,  switchboards  for  both  alter- 
nating and  direct  currents,  and  sometimes 
a  storage  battery  and  its  accessories.  The 
structure,  therefore,  becomes  practically  a 
power  house  for  general  service,  less  only 
the  prime  movers.  Fig.  4  shows  in  eleva- 
tion a  sub-station  for  aty  lighting  and  power 
service  which  is  a  masterpiece  of  compact- 
ness.     It    is    a    modem    steel    building    two 


The  same  principles  of  location  and  subdivision 

of  units  hold  for  sob-stations  as  for  power 
houses  in  general,  with  the  advantage  that  the 
location  is  not  dependent  on  water  and  fuel 
supply.  Sub-stations  for  the  receiving  ends  of 
power  transmissions  for  general  service  differ 
from  those  just  described  in  the  lessened  im- 
portance of  sjmchronous  converters.  The  ordi- 
nary distribution  from  a  high  voltage  transmis- 
sion service  is  very  largely  by  alternating  cur- 
rents, and  is  accompli^ed  by  substations  de- 
signed accordingly.  The  high  voltage  current  is 
received  in  large  reducing  transformers  which 
in  number,  size  and  location  are  to  be  treated  as 
30  many  alternating  current  generators  fortu- 
nately exempt  from  the  necessity  of  rotation. 
Regulating  apparatus  is  an  important  feature 
of  stations  of  this  class,  and  oeing  inductive 
can  be  applied  with  very  small  loss  of  energy 
to  the  exact  regubtion  of  voltage  on  individual 
feeders. 


stories  above  grade  and  with  a  basement  for 
the  cable  entrances  and  exits.  The  main  floor 
contains,  as  Fig.  4  shows,  arranged  in  order, 
die  high-tension  bus  and  main  switches,  the 
three-phase  transformers,  the  regulators,  and 
the  rotary  converters,  of  which  there  are  four, 
each  of  1,000  kilowatt  capacity.  The  same 
room  contains  the  booster  set  for  charging  the 
batteries  at  a  variable  voltage  somewhat  hi^er 
than  that  of  the  rotaries,  and  the  switchboard, 
also  a  blower  set  for  ventilation.  Large  aper- 
tures are  left  imder  the  rotary  converters  and 
transformers  so  that  a  liberal  air  supply  may 
be  drawn  in  from  below  and  exhausted  by  the 
blower.  The  second  floor  conteins  the  storage 
batteries  and  their  special  switching  arrange- 
ments. On  account  of  possible  leakage  of  acid 
from  the  batteries  the  floor  construction  is  pe- 
culiar. The  basis  is  tile  arch  over  steel  beams. 
Then  comes  a  layer  of  concrete  coated  with 
asphalt,  then  a  tloor  of  hard-baked  bride, 
glazed  all  over,  laid  with  narrow  interstices 
which  are  finally  filled  with  hot  asphalt. 

Sub-stations   for  railway  service  do  not  so 
commonly  have  the  storage  battery,  and  ; 


here  covers  only  3,150  square  feet  for  i 
kilowatts  capacity.  Ordinarily  the  switching  ar- 
rangements in  a  sub- station  are  so  intricate  as 
to  require  a  rather  liberal  allowaiKc  o£  space. 


For  arc  light  service  constant  current  trans- 
formers are  very  widely  used,  taking  energy 
from  the  lower  voltage  side  of  the  reducing 
transformers.  This  service  requires  a  special 
switchboard,  and  is  generally  set  apart  in  the 
sub-station.  Owing  to  the  absence  of  rotating 
machinery  in  any  considerable  amount  the  sub- 
station for  general  service  is  compacter  and 
requires  less  in  the  way  of  foundations  and 
special  construction  than  the  sub-station  of 
Fig.  4.  Otherwise  the  principles  of  location 
and  design  are  unchanged. 

Ont  Door  Sub-stations.— The  needs  of  high 
voltage  transmission  have  evolved  in  recent 
years  an  interesting  and  important  form  of  sub- 
station which  is  coming  into  very  wide  use. 
One  of  the  main  difRculties  of  high  tension 
practice  is  the  large  space  required  for  switch- 
ing apparatus  and  the  great  difficulty  of  getting 
high  voltage  wires  into  and  out  of  buildings 
while  retaining  adequate  insulation.  The  re- 
sult is  that  a  sub-station  building  and  equip- 
ment rises  to  very  burdensome  cost  in  case  me 
output  required  is  not  large.  There  has,  there- 
fore, been  evolved  the  outdoor  sub-station  de- 
rived by  natural  process  of  growth  from  the 
transformer  mounted  on  a  pole,  and  supplied 
with  the  necessary  auxiliaries  for  protection  and 
switching.  To  meet  these  requirements  weather- 
proof apparatus  has  been  designed  which  can 
be  safely  left  in  the  open  under  all  climatic 
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conditions.  The  common  fonn  taken  by  the 
outdoor  sub-itadon  is  a  concrete  platform  to 
bear  the  weight  of  the  transformers  and  above 
it  a  quadrilateral  of  steel  or  wooden  poles 
braced  together  and  carrying  switches,  cut-outs 
and  other  auxiliary  apparatus,  as  well  as  serv- 
ing to  support  the  incoming  and  outgoing  cir- 
cuits.   In  staiiona  of  the  larger  capacities  eleo 


e  expensive 
apparatus.  Fig.  S  shows  in  section  and  plan 
a  typical  station  of  this  Idnd  and  of  medium 
capacity.  Here  the  transformers  are  of  the 
usual  oil-&Iled  type,  cooled  by  natural  draft, 
and  the .  lightning  arresters  are  of  the  etecr 
trolftic  form  installed  on  a  platform  by  them- 
selves. The  switching  equipment  is  of  oil 
switches  carried  on  a  platform  like  that  which 
supports  the  transformers.  Above  these  con- 
crete bases  for  (he  heavy  apparatus  rises  a 
latticed  steel  structure  well  braced  together  and 
supporting  the  busses,  transformer  connections 
and  ingomg  and  outgoing  lines.  These  last  as 
wdl  aa  the  busses  are  bortte  by  disc  insulators 
carried  in  tension  betweea  the  supporting  mem- 
bers. In  larger  installations  it  is  not  uncom- 
mon to  find  the  high-iensian  equipment  in  the 
open  and  the  low-tension  switches  and  appara- 
tus in  a  suitable  adjacent  shelter.  The  purpose 
of  the  outdoor  sub-station  in  every  case  is  to 
cut  down  the  heaw  expense  of  housing  high- 
tendon  circnits  ana  apparatus,  and  so  success- 
ful Ims  die  expedient  proved  that  a  large  pro- 
portion of  all  service  sub- stations  on  the  great 
transmission  systems  are  now  of  this  form.  It 
is  needless  to  say  that  they  are  protected  against 
interlopers  by  thorough  fencing  in,  and  are 
otherwise  treated  with  the  respect  due  to  theit 
voltage. 

Loi;is  Bell, 
Considiutff  Electrical  Engineer,  Boston,  Masi. 
POWER  SIGNALS.     See  Block  Sigkal 

SVSTEM. 

POWSR  TRANSMISSION.  It  is  rarely 
convenient  to  develop  power  at  exactly  the 
|»oint  where  it  is  to  be  utilized,  and  hence  the 
necessity  of  devices  and  systems  for  conveying 
it  from  place  to  place  without  loss,  or  with  the 
1  of  loss.  These  systems  of  power 
.  iion  separate  naturally  into  two  groups ! 
1  which  tne  motion  produced  by  a  power  ' 
IS  transmitted  mechanically;  the  other  where 
the  power  generated  by  one  ei^ne  is  used  to 
operate  another  engine,  the  motion  developed 
by  the  second  engine  being  employed  in  worlc 
To  the  first  group  belong  the  mechanical  de- 
vices known  as  shafting,  belts,  chains,  rope  and 
cable  drives,  friction  gearing,  toothed  gear- 
ing, link  work  and  the  like.  To  the  second 
group  belong  the  transmissions  of  power  by 
compressed  air,  steam,  hydraulic  pressure  and 
electricity. 

ShaftinK.—  Between  the  different  parts  of 
a  given  machine,  or  of  a  given  mill,  the  trans- 
mission is  often  effected  c^  means  of  a  rotat- 
ing shaft,  which  is  subjected  to  a  torsional 
moment.  In  mill  work  the  shaft  is  rigid,  and 
is  made  of  solid  steel,  or  of  stee!  tubing;  while 
in  ■mall  machines  (as  in  dental  drills  and  the 


Uke)  the  shaft  is  often  flexible,  so  that  the 
point  of  application  of  the  power  can  be  varied 
at  will,  without  disturbing  the  source  from 
which  the  power  is  drawn.  In  mill  practice  it 
is  essential  that  the  alignment  of  the  shafting 
shall  be  as  good  as  possible, —  ^t  is,  that  the 
centre  line  of  each  shaft  shall  be  as  nearly 
itrai^t  as  it  can  be  made.  It  is  also  essential 
that  the  'jonmals,'  or  bearings  which  support 
the  shaft,  shall  be  property  designed  and  well 
lubricated.  If  attentioa  is  paid  to  these  points, 
traufimissioa  by  shafting  may  be  quite  efficient; 
but  if  the  alignment  is  poor,  or  the  jaumals  arc 
poorly  designed,  or  (he  Inbrication  is  inade(]aate, 
a  great  deal  of  eierey  may  be  absorbed  by  the 
shaft,  and  dissipatedin  the  form  of  fnctional 
heat.  In  transmission  by  shafting,  the  speed  re- 
mains invariable,  that  is,  that  of  the  engine  as 
controlled  by  its  governor,  and  if  <aB  is  usually 


the  case)  a  chanee  of  speed  is  desired,  it  must 
"      «i  by  the  use  of  geari.  '   "■ 

similar  device.     The  i 


t  of  gearing  or  belting, 


be  effected  by  t 

practice,  however,  is  to  transmit  the  engine 
power  to  one  or  more  jack-shafts  where  it 
may  be  divided  as  desired,  and  distributed  to 
the  several  machines  where  it  is  utilized. 

Belts  are  employed  more  commonly  dian 
gearing,  for  transmitting  power  from  one  shaft 
to  another.  Thejr  are  generally  of  leather,  but 
rubber  belts  are  iu  considerable  use  and  belts 
of  canvass  are  common  for  small  farm  ma- 
chines. Leather  belts  are  single-ply  or  double- 
ply.  The  latter  cost  about  double  as  much  as 
the  former,  but  are  more  economical  in  the 
lon^  run  as  they  deliver  four  times  the  power 
dunng  life.  The  donUe-idy  belt,  however,  is 
much  less  pliable,  and  cannot  be  used  on  small 

fiulleys.  Rubber  belts  arc  mlde  of  alternate 
ayers  of  rubber  and  oocton  duck  compressed 
into  a  solid  band.  They  are  more  resistant 
than  leather  to  heat,  cold  and  moisture  but  are 
easily  ruined  by  lubricatins  oils  and  greases.  If 
kept  strictly  clean  they  will  long  outlast  leather, 
and  are  considered  to  give  a  better  grip  on  the 
pulleys.  Canvas  beics  are  cheap,  and  are  readily 
affected  by  the  weather.  They  are  much  im- 
^oved  by  watet^iroofing  paints  and  dressings. 
Steel  bells  have  been  used  with  success.  They 
are  simply  flat  bands  of  tempered  steel.  For 
an  equal  power  th^  are  about  one-fifth  the 
width  of  a  leather  bett,  and  show  only  one-tenth 
the  slip.  They  are  run  at  speeds  up  to  10,000 
feet  per  minute.  The  resistance  of  a  belt  to 
slipping  is  independent  of  the  width  of  the  belt, 
so  long  as  the  total  stress  upon  the  belt  is  con- 
stant. It  depends  chiefly,  in  this  case,  upon  the 
arc  of  contact  between  tne  belt  and  the  pulley; 
and  a  belt  win  sUp  just  as  readily  upon  a  pulley 
four  feet  in  diameter  as  upon  one  that  is  two 
feet  in  diameter,  if  the  arc  of  contact  (measured 
in  degrees)  is  the  same  in  both  cases,  and  the 
surfaces  of  the  two  pulley*  are  in  the  same  con- 
dition. The  laying  out  of  a  successful  system 
of  belting,  for  use  in  mill  work,  calls  for  prac- 
tical experience  with  belts,  since  it  must  he  ad- 
Diitted  that  the  formuhe  that  have  been  given 
do  not  correspond  with  experience.  The  per- 
formances of  belts  have  made  all  the  carefully 
devised  rules  seem  ridiculous.  There  are  too 
many  variables  in  the  problem.  In  most  cases 
it  is  customary  to  make  a  computation  accord- 
ing to  Webber's  rule  for  ordinary  leather  belt- 
ing of  single  thiclmess:  A  btlt  one  indi  wide 


-sd::yG00glc 


POWER  TRAH8UISSI0N 


■will  safely  transmit  one  horse  power,  when  run 
at  a  speed  of  600  feet  per  minute;  anil  the 
power  transmitted  will  be  proportional  to  the 
width  of  the  belt,  and  to  the  speed  at  which  it 
is  nut.  This  rule  gives  no  information  with 
regard  lo  the  proper  tension ;  but  it  impHes  that 
the  tension  may  be  safely  increased  until  the 
belt  actually  does  transmit  the  computed  horse 
power.  For  efficient  operation,  that  is,  the 
economical  transmission  of  the  power,  the 
driver  and  driven  pulleys  shouM  not  be  too 
close  together.  A  large  percentage  of  power 
is  transmitted  if  a  distinct  sag  in  the  driving 
side  of  the  belt  is  arranged  for.  For  narrow 
belts  the  pulleys  should  be  at  least  10  to  15  feet 
apart  anclthe  sag  about  2  inches;  and  for  wide 
belts  from  20  feet  iipward  and  the  sag  up  to 
S  inches.  Where  the  distances  between  shafts 
arc  necessarily  less  than  these  either  rope  or 
diain  drives  may  be  more  effectively  etnployed. 


45  degrees.  With  a  very  stiff  belt  vertical  belt- 
ing is  practicable  if  necessary.  In  placing  belt 
pidleys  on  the  jadk  shaft  they  should  be  so 
arran^d  that  the  pull  alternates  in  different 
directions.  Unless  absolutely  impossible,  the 
motion  should  be  from  the  top  of  the  driver  to 
the  top  of  the  driven  pulley:  in  this  case  the 
sag  increases  the  arc  of  contact  The  pul- 
leys should  be  as  laive  as  practicable  to 
lessen  the  abruplness  of  bending  in  the  belt 
but  the  speed  (except  for  steel  belts)  shonld 
not  exceed  4,800  feet  per  minute.  If  the  pulleys 
arc  faced  with  leather,  the  tension  of  the  belt 
may  be  reduced,  with  a  larger  transmission  of 
power  and  an  increased  durability  of  the  belt. 
The  greatest  efficiency  in  bdt  transmission  of 
power  is  secured  wifii  narrow  behs  on  large 
jiulleys,  run  with  low  tension  at  high  speed 
(4,000  feet  per  minute). 

Rop«  and  CaUe  Drive. —  Rope  drives  are 
used  where  the  shaft  centres  are  too  close 
together  or  too  far  apart  for  the  economical 


pulleys  are  scored  with  deep  grooves  narrow 
at  the  bottom,  so  that  the  rope  will  be  gripped 
by  the  wedging  of  the  sides  of  the  groovt  The 
width  of  the  pulleys  is  governed  by  the 


metfaoda  of  fitting  out  such  a  drive:  the  Eng- 
lish and  the  American.  By  the  former  method 
tuh  complete  wind  of  the  rope  is  individual, 
and  is  spliced  in  its  place.  In  the  American 
system  the  entire  drive  consists  of  one  continu- 
ous rc^,  with  but  one  splice.  The  slack  of 
so  long  a  rope  is  targe,  bttt  is  taken  up  by  a 
tension  carriage  around  which  the  rope  maires 
a  single  (um.  After  a  new  drive  has  run  a 
few  minutes  all  the  slack  has  been  zathered 
-upon  this  carriage,  and  the  tension  of  all  the 
coils  of  the  drive  is  uniform,  and  is  kept  so 
by  the  tension  re^lalor.  In  the  Enf^ish  drives, 
on  the  contrary,  it  is  rarely  that  any  two  c<hIs 
are  of  the  same  tension,  and  a  lack  of  efficiency 
results.  The  speeds  at  which  rope  drives  are 
run  vary  from  2,000  to  4,000  feet  per  minute. 
They  are  most  effective  when  run  under  full 
load  The  rope  used  in  such  drives  is  prefer 
ably  a  four-strand  rope  of  long-fibre  Zebu 
manila  twisted  upon  a  core.    This  rope  is  not 


only  soft  and  pliable,  but  very  durable:  Cotton 
ropes  have  made  remarkable  records  in  some 
cases.  In  a  certain  Scottish  cotton  mill  a  rope 
drive  of  24  cotton  ropes  one  and  three-four^s 
inches  in  diameter  ran  continuously  at  a  speed 
of  4,400  feet  per  tnimite  for  26  years  without 
repair.  This  drive  transmitted  826  horse  iwwer 
fthm  a  drivi^  pulley  28  feet  in  ifiameier. 

Wire  ropes  «r  cables  are  useful  in  very  long 
horiaontal  transmission.  They  work  acceptably 
up  to  6^)00  feet,  if  relay  pulleys  are  provided  at 
least  every  500  feet,  transmitting  about  80  per 
cent  of  die  power.  Tbey  are  generally  woven 
of  six  strands  upon  a  coEton  core,  each  strand 
being  a  cable  of  from  7  to  19  wires  of  char- 
coal iron  or  low  steel :  the  7-wire  cables  make 
a  stronger  rc^c,  but  less  pliable.  On  account 
of  its  great  liability  to  rust  a  wire  cable  used 
in  power  IransmisEion  is  usually  treated  with 
boiled  linseed  ml.  which  has  also  tte  effect  of 
impnmng  its  grip  on  the  pulleys.  The  pulleys 
for  wire  cables  shooM  have  a  leather  bed  ut 
the  bcrttom  of  the  groove  to  save  wear  of  the 
cabla 

Chain  Drive.—  For  speeds  of  less  than  1,000 
feet  per  tntnnte  the  chain  and  sprocket  drive  is 
highly  efikdeut  The  disadvantage  with  it  is 
that  the  teeth  of  die  sprocket  wheel  become 
worn  so  that  the  poll  is  not  evenly  distributed 
upon  the  wheel.  Id  extreme  cases  the  entire 
pull  may  fall  upon  a  single  toodL  The  sprocket 
'^leel  shonld  never  have  less  than  12  teeth. 
The  usual  top  limit  is  60  teeth.  This  form  of 
drive  is  particularly  adapted  to  situations  where 
the  driving  shaft  and  the  driven  shaft  are  neces- 
sarily close  together.  For  very  heavy  powers 
the  gear-chain  is  effective.  It  is  so  constructed 
that  the  ends  of  die  links  fotm  a  series  of 
cogs  on  the  inner  side  of  the  diain-bcit,  to  en- 
gage with  the  cogs  of  a  broad  spur-geared 
wheels.  Because  of  their  noiseless  running 
these  chain*  are  sometimes  called  *^ent 
cbaine.* 

Frictioa  Oearing.— In  some  drcnmstances 
friction  gearing  is  desirable,  but  as  it  depends 
for  its  efficiency  upon  strong  pressure,  with 
the  excessive  strains  which  accompany  it,  this 
form  of  power  transmission  is  general^ 
avoided.  Where  used  the  driving  wheel  is 
usually  of  iron  and  the  driven  wheel  of 
leathfr,  or  faced  with  leather.  It  has  been 
found,  however,  that  the  friction  of  aluminum 
on  leather  is  40  per  cent  greater  than  that  of 
iron  on  leather. 


reader  is  referred.     This  form  of  power  t: 

mission  is  effective  in  overcoming  resistances  in 
which  belts,  ropes  and  chains  would  be  insuffi- 
dcnt.  The  cmdencv  of  toothed  gears  ranges 
up  to  98  per  cent  when  the  teeth  are  compara- 
tively small  and  the  speed  low,  or  very  fast, 
medium  speeds  showing  a  lower  effidency.  The 
breaking  pressure  on  the  teeth  of  toothed  gears 
increases  up  to  a  certain  speed,  and  above  that 
speed  decreases. 

Link  work  includes  the  mechanical  devices 
known  as  cams,  eccentrics,  cranks,  connecting- 
rods,  levers  and  the  Uke.  TTiey  serve  to  trans- 
mit motion  from  one  part  of  a  machine  to 
some  other  part 

The  second  gronp  of  power  transmissions 
depends    upon    the    elasticity   of    fluids.     Air, 
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steam  or  wal«r  are  pnt  nnder  pressure,  and  this 
pressure  13  available  for  woric  at  the  farther 
end  o£  the  pipe~]ine  whidi  confiaes  and  conveys 
the  fluid.  In  the  case  of  electricity  the  coa- 
ditioQ  is  somewhat  diiferent,  but  is  comparable 
to  a  hydraulic  current  flowing  in  a  pipe. 

Compressed  air  (q.v.)  is  employed  in  the 
transmission  of  power  in  many  cases,  especially 
in  the  operation  of  rock  drills,  and  ia  mining 
generally,  the  air  serving,  in  such  cases,  not 
only  to  operate  the  machinery,  but  also  to  aid 
in  the  ventilation  of  the  mine.  While  llie  effi- 
ciency of  the  mains  is  98  per  cent  that  of  the 
motors  varies  from  40  to  67  per  cent  The 
compressed  air  may  be  delivered  to  the  point 
at  which  the  power  is  wanted  by  means  of 
pipes  directly  from  the  compressors,  or  it  tnay 
be  stored  at  high  pressure  in  tanks,  from  whicit 
it  is  drawn  as  wanted.  For  example,  in  mining 
locomotives  are  used  which  derive  their  power 
from  large  tanlcs  of  compressed  air  that  take 
the  place  of  the  ordinary  steam  boilers  of 
other  locomotives;  these  tanks  being  charged 
at  convenient  points  along  the  line  of  travel. 
Steam  is  used  in  the  same  way  but  with  much 
less  efficiency  as  enormous  amounts  of  heat  are 
lost  from  naked  steampipes  and  they  are  very 
tareljr  insulated.  Power  is  also  transmitted  hy- 
drauUcally,  when,  as  in  cranes,  presses  and  ele- 
vators, it  is  desired  to  exert  great  force  in 
some  slow-moving  piece  of  machinery.  In 
London  and  other  European  cities  there  is  a 
regular  public  service  of  water  under  high  pres- 
sure for  use  in  small  shops  as  a  cheap  source 
of  power. 

A  great  deal  of  attcntioa  has  been  ^ven,  in 
recent  years,  to  the  economical  transmission  of 
power  by  electricity,  and  the  various  problems 
that  are  involved  have  been  solved  so  satisfac- 
torily that  enonnous  quantities  of  power  arc 
now  transmitted  electrically,  in  some  instances 
to  a  distance  of  upwards  of  200  miles.  The 
mechanical  ener^  that  is  to  be  transmitted  is 
first  converted  into  electricity  by  means  of  a 
dynamo;  and  the  electricity  thus  generated  is 
led  along  a  conductor  (usually  of  copper)  to  the 
point  where  the  power  is  to  he  used,  it  being 
there  reconverted  into  mechanical  energy  by 
means  of  electric  motors.  In  certain  shops  and 
mills,  the  power  is  transmitted  in  this  way  from 
the  engine  room  to  the  various  machines  that 
are  to  be  operated,  each  machine  being  pro- 
vide4  with  its  own  separate  motor.  Installa- 
tions of  this  kind  are  especially  successful  when 
the  work  is  of  such  a  nature  that  the  machines 
are  idle  for  a  considerable  part  of  the  time,  be- 
cause there  is  no  loss,  in  electrical  transmission 
systems,  when  the  circuit  is  interrupted  and  no 
current  is  flowing;  whereas  in  a  null  that  is 
fitted  up  with  shafting  and  belts  the  shafting 
runs  all  the  time,  and  the  losses  due  to  its 
friction  go  on  all  the  time,  whether  the  ma- 
chines are  ninninK  or  noL  The  use  of  indi- 
vidual motors,  as  described,  is  also  advisable  in 
plants  where  the  machines  are  run  at  hi^ 
speeds,  since  the  desired  speeds  can  be  attained 
electrically,  without  the  losses  incident  to  the 
use  of  pulleys  and  bells,  of  trains  of  gears,  or 
any  other  method  of  direct  mechanical  fflultipli- 

In  the  transmission  of  power  by  electricity  to 
considerable  distances,  the  chief  losses  are  those 
due  to  direct  leakage  of  electricity  alotig  the 


to  the  fonner  cause  can  be  kept  down  t_  _ 
reasonable  limit  by  paying  proper  attention  to 
insulation,  though  the  problems  that  are  here 
involved  are  very  serious,  when  the  potential  of 
the  conductor  is  maintained  at  di.OiXi  volts  or 
over.  The  loss  due  to  the  development  of  heat 
on  account  of  the  resistance  of  the  conductor 
can  theoretically  be  dimimsh^  as  much  as  we 
please,  by  merely  increasing  the  size  of  the 
conductor;  but  conductors  sufficient  in  size  to 
render  the  beat  loss  negligible  are  too  expen- 
sive to  be  commercially  practicable.  Lord  Kel- 
vin, in  an  attempt  to  determine  the  most  econo- 
mical siic  of  conductor  for  electrical  trans- 
mission, came  to  the  conclusion  that  the  maxi- 
mum economy  is  attained  when  the  conductor  is 
of  such  a  size  that  'the  annual  interest  on  the 
capital  outlay  is  ^ual  to  the  annual  cost  of 
energy  wasted."  Under  ordinary  conditions, 
this  IS  found  to  lead  to  the  conclusion  that  the 
most  economical  current- density  in  the  conduc- 
tor is  about  380  amperes  per  square  inch  of 
sectional  area  of  the  conductor.  For  the  case 
in  which  a  given  horse  power  is  to  be  delivered 
at  a  given  distance,  the  condition  is  somewhat 
difierenl,  and  not  so  simple.  Professors  Ayrton 
and  Perry,  who  have  investigated  this  case, 
have  given  somewhat  complicated  forroulx  for 
determining  the  most  economical  cross-secUon 
of  the  conductor.  fConsuLt  Kent,  'Engineer's 
Pocket  Book,>  and  the  references  there  given). 
In  long  distance  transmission  it  is  customaiy 
to  adopt,  for  the  transmission  line,  a  far  higher 
potential  than  is  desired  for  the  operation  ofthe 
machineiy  at  the  delivery  end,  since  this  artifice 
makes  it  possible  to  transmit  a  given  quantity  of 
electrical  energy  over  a  given  conductor  with  a 
smaller  heat  loss  than  would  be  involved  if  the 
transmission  were  effected  at  a  lower  potential 
When  the  transmitting  current  is  alternating, 
the  reduction  of  potential  at  the  delivery  end 
may  be  effected  by  means  of  a  transformer;  but 
when  the  transmitting  current  is  direct,  it  is 
customary  to  employ  a  "motor-generator,*  whidi 
consists  of  a  motor,  actuated  by  the  transmission 
current,  coupled  on  the  same  shaft  with  a  dyna- 
mo, which  gives  out  a  current  adapted  to  the 
work  to  be  done.  The  motor-generator  is  also 
used  to  transform  an  alternalmg  transmission 
current  into  a  continuous  current,  when  the  con- 
tintious  current  is  desired  for  delivery  purposes. 
Some  of  the  problems  of  electrical  transmission 
have  been  solved  on  a  very  large  scale  at 
Niagara  Falls,  where  the  water  power  is  pai^ 
tially  utilized  for  mechanical  purposes.  A  por- 
tion of  the  power  that  is  developed  in  the  tur- 
bine houses  ts  tranamitted  electrically  to  Buffalo, 
for  the  operation  o£  electric  rai!waj;s  and  for 
other  purposes,  and  the  remainder  is  utilized, 
also  in  the  dectrical  form,  in  factories  in  the 
more  Immediate  neighborhood  of  the  falls. 
The  modem  electric  transmission  line  for  high 
voltages  is  of  aluminum  cable  on  a  steel  core — 
to  give  it  strength  and  lessen  the  sag  between 
towers  —  or  of  copper-clad  steel,  known  to  the 
trade  as  'Monnot  metal.'  The  latter  is  an  in- 
geniously devised  steel  core  which  is  first  al- 
loyed with  copper  on  its  surface,  and  then 
covered  with  a  heavy  coating  of  pure  copper. 
The  aluminum  cable  has  to  be  61.6  per  cent 
larger  in  volume  than  a  copper  cable  to  obtain 
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an  equally  low  resistance.  As  the  weight  of 
aluminum  is  30^  per  cent  that  of  an  equal 
volume  of  copper,  the  weight  of  aluminum  re- 
quired for  a  slated  conductivity  is  48.8  per  cent 
of  the  weight  of  copper  having  the  same  con- 
ductivity. An  aluminum  line  is,  therefore,  much 
ch^per  than  a  copper  line.  For  voltages  up  to 
66,0tX)  the  'i>etticoat>  type  of  insulators,  set 
upon  iron  pins,  are  commonly  used.  The 
•jjetlicoals*  or  porcelain  'bells*  are  nested  one 
within  another  until  the  insulation  is  suflident  to 
prevent  the  current  from  the  cable  from  leap- 
ing to  ihe  supporting  pin.  The  protective  power 
ranges  about  15,000  volts  to  each  bell ;  that  is, 
for  a  current  of  44,000  volts,  three  bells  nested 
are  required ;  for  66,000  volts,  at  least  four  bells 
in  the  nest.  The  p:reat  weight  of  these  porcelain 
masses  limits  their  use  to  the  smaller  voltages, 
so  that  above  66,000  volts  the  suspension  type 
of  insulation  is  used.  This  consists  of  a  series 
of  porcelain  discs  hanging  in  horizontal  posi- 
tions one  below  another  and  suspended  through 
their  centres.  As  many  discs  may  be  added  to 
the  "string*  as  are  needed  to  insulate  the  par- 
ticular current.  On  110,000-volt  lines  five  or  six 
discs  are  used.  On  140,000  volt  lines  the  num- 
ber  of  dies  is  increased  to  10  and  the  space  be- 
tween the  horizontal  cables  is  not  less  than  12 
feet.  On  tines  of  low  voltage  wooden  poles  of 
white  cedar  (arbor  vitx)  or  chestnut  are 
generally  used-  They  have  a  "life'  of  from  10 
to  12  years.  Concrete  poles  are  practically  in- 
destructible, but  very  expensive  to  set,  on  ac- 
count of  their  great  weight.  For  high  voltage 
transmission  lines  the  steel  tower  of  lattice  con- 
struction is  favored.  These  are  set  from  400 
to  1,000  feet  apart.  The  longest  known  span  is 
one  reaching  across  the  Saint  Lawrence  River  at 
Three  Rivers  (Canada)  which  is  a  clear  span 
of  4.800  feet  from  towers  3IS  feet  high;  the 
cable  carrying  140,000  volts.  Underground  con- 
duits are  common  for  electric  transmission  in 
dties.  They  are  variously  constructed;  of  arti- 
ficial stone — made  by  mixing  limestone  and 
Portland  cement;  or  of  fibre  pipe  —  made  of 
woodpulp  saturated  with  a  bituminous  com- 
pound. The  cables  used  in  Underground  trans- 
mission are  usually  three-phase,  three>{:onductor 
cables  of  the  so-called  "clover-leaf  pattern,  the 
conductors  being  insulated  by  manlla-rope  paper 
of  the  finest  quality  saturated  with  resin  and 
resin  oil.  This  type  of  insulation  is  as  durable 
as  the  lead  sheath  in  which  the  cable  is  en- 
cased; which  is  all  that  can  be  desired.  The 
vohage  which  such  an  noder^rotmd  cable  can 
carry  without  loss,  or  perforation  of  the  insula- 
tion, ranges  up  to  a  maximum  of  300,000 
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POWERS,  Hiism,  American  sculptor:  b. 
Woodstock.  VL,  29  July  1805 ;  d.  Florence,  Italy, 
27  June  1873,  He  received  his  education  at 
the  district  school,  and  on  the  removal  of  the 
family  to  CMiio  In  1819  was  employed  as  as- 
sistant to  a  clock-maker.  At  the  same  time  he 
learned  the  art  of  modeling  in  clay  from  a  Ger- 
man sculptor.  He  was  subsequently  appointed 
director  of  the  waxwork  department  of  the 
Western  Museum  of  Cincinnati,  an  employment 
he  pursued  for  seven  years.  In  18J5  he  went 
to  Washingiton,  and  was  for  some  time  em- 
ployed in  modeling  busts  of  distinguished  men. 
With  the  proceeds  derived  from  tiiese  efforts, 
and  the  aid  of  Gen.  }6b'ci  Preston,  he  was  en- 
abled to  visit  Italy.  In  18J7  he  established  him- 
self at  Florence,  where  he  resided  until  his 
death.  His  statue  of  'Eve  Tempted,'  which 
exdted  the  approval  of  Thorwaldsen,  was  pro- 
duced in  1838;  in  1843  was  modeled  the  still 
more  popular  'Gredc  Slave,'  of  which  six  copies 
in  marble  and  innumerable  casts  and  reduced 
copies  are  in  existence,  ^nong  his  other 
statues  the  most  notable  are  'The  Fisher  Boy' 
(1846) ;  another  'Eve  Tempted'  (1850) ; 
'America*  (1854),  destroyed  by  fire  in  1866; 
<I1  Penseroso'  (1856);  'California*  (18S8): 
and  'The  Indian  Girl'  (1872)  ;  and  statues  of 
Washington  for  the  State  of  Louisiana,  of  John 
C  Calhoun  for  South  Carolina,  of  Daniel  Web- 
ster for  BostAn,  and  of  Franklin  and  Jeffersoa 
He  also  executed  several  ideal  busts,  soch  as 
'Ginevra'  (1840^);  'Proserpine'  (1845); 
•Psyche'  (1849) ;  'Diana'  (1^2) ;  'Christ' 
(1866);  'Faith'  (1867);  'Clytie'  (1868); 
'Hope'  (1869);  and  'Charity'  (1871)  ;  besides 
busts  of  Jackson,  John  Quincy  Adams,  Edward 
Everett,  Van  Buren.  Longfellow,  John  Marshall, 
Philip  Sheridan  ana  others. 

POWBRS,  Le  .Grwid,  American  statis- 
tician: b.  Preston,  N.  Y.,  1847.  He  was  gradu- 
ated at  Iowa  State  University  in  1872  and  was 
eng^ed  in  active  ministerial  work  1874-W.  He 
was  cMnmissicner  of  labor  in  Mimiesota  1891- 
99,  and  has  since  been  chief  statistician  of  Ae 
United  States  census,  in  charge  of  agriadturc. 
He  has  published  'Minnesota  Bureau  of  Labor 
Biennial   Reports'    (1890-99);    'Farmer   Hay- 


(Vols.  V-VI) ;  Census  Report  on  wealdi,  debt, 
taxation  and  other  statistics  of  dties.  He  ib 
also  a  frequent  contributor  to  newspaper  % 
American  and  Enghsh  reviews  and  finanaalBtM 
statistical  juomals. 

POWBRS  OF  CORPORATIONS.  See 
CoftpoRATtoss,  Legal. 

POWHATAN,  pow-ha-tan',  Indian  sachem: 
b.  about  1550;  d.  1618.  litis  was  the  name  of 
his  tribe;  his  own  was  WahunsonacooL  Origi- 
nally he  was  at  the  head  of  eight  tribes,  ^t 
being  a  man  of  great  natural  abilities  he  raised 
himself  from  the  tank  of  a  cliieftain  to  the 
command  of  30  tribes,  numbering  about  8,000. 
(See  PowHATAK  Indians).  His  dominions  in- 
cluded the  country  between  the  James  and  Pa- 
tuxent,  and  extended  into  the  interior  as  far  as 
the  falls  of  the  chief  rivers.  One  of  his  abodes 
was  a  village  of  a  few  wigwams  near  the  present 
site  of  Richmond     A  large  guard  of  warriors 
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usually  attended  him,  and  his  dwellintc  was 
watched  at  night  by  sentinels.  After  me  ex- 
tenaion  of  his  power  northward,  he  dwelt 
mainly  at  Werowocomoco,  on  York  River,  in 
the  present  county  of  Gloucester,  a  few  miles 
from  Jamestown.  He  was  dispose>d  to  look  with 
dislike  upon  the  coming  of  the  whitas.  Capt. 
John  Smith,  in  1607,  was  held  for  some  time  by 
Powhatan  as  a  prisoner,  and  according  to  the 
iradidon.  when  Smith  had  been  condemned  to 
death,  the  sachem  yielded  to  the  entreaties  of 
his  daughter  Pocahontas  (qv.)  and  spared  his 
Kfe.  Two  years  later  Powhatan  was  crowned 
'Emperor  of  the  Indies*  by  Smidi  and  Capt. 
Christopher  Newport,  during  a  visit  which  they 
paid  him  in  quest  of  suppSes.  Smith  afterward 
made  an  unsuccessful  attempt  to  capture  Pow- 
hatan in  order  to  obtain  a  supply  of  corn,  and  in 
revenge  for  diis  Powhatan  prepared  to  exter- 
minate the  EngBsh,  but  was  foiled  by  the  watdt- 
fulness  of  Pocahontas.  The  ouarrels  between 
Powhatan  and  die  English  did  not  cease  imdl 
the  marriage  of  his  daughter  to  Jolin  Rolfe 
(q.v.).  after  which  he  was  dheir  firm  friend 
Smith  s  description  of  Powhatan  represents  him 
as  a  'tall,  well-proportioned  man,  with  a  som- 


of  a  very  able  and  hardy  body  to  endure  any 
labor.*  Powhatan  died  in  1618  and  was  suc~ 
ceeded  by  his  brother  Opitchapam,  who  was 
soon  supplanted  by  a  younger  brother,  Oj>e- 
cbancano  (q.v.)  already  a  very  noted  warnor. 
POWHATAN,  Indian  "pawatan*  «falls  in 
a  current  of  water,*  a  confederacy  of  southern 
Algonquian  tribes  resident  at  one  time  within 
the  territory  now  occupied  by  the  State  of  Vir- 
ginia and  a  part  of  Maryland.  They  were  sur- 
rounded by  the  Monacan,  Uanahoac,  Chowanoc, 
Nottoway  and  Ucherrin.  When  the  Powhatan 
first  came  into  contact  with  the  whites  they  were 
one  of  the  most  numerous  and  powerful  tribes 
in  America  cast  of  die  Mississippi.  Oti  his  map 
of  thdr  territory  CapL  John  Smith  gives  160  of 
their  villages,  whicfa  were  only  a  ptu-t  of  the 
territory  imder  the  control  of  their  high  chief. 
The  Powhatan  were  among  the  first  tribes  on 
die  continent  and  north  of  Mexico  visited  by  the 
early  explorers.  As  early  as  1570  the  Jesuits 
established  a  mission  among  them ;  and  a  few 
years  later  reports  of  them  reached  the  English 
who  finally  came  into  contact  with  them  on  the 
foundation  of  the  Jamestown  settlement  in  1607. 
The  Indians  were  alternately  friendly  and  hostile 
nntil  finally  a  tinity  of  interest  was  created  be- 
tween the  whites  and  the  natives  through  the 
marriage  of  Pocahontas  (q.v.),  the  daughter  of 
the  hi{^  chief,  to  John  Rolfe,  an  Eoglishman  of 
middle-class  family.  On  the  death  of  Powhatajt 
father  of  Pocahontas,  in  1618,  he  was  succeeded 
by  his  brother  Opechancano  who  had  al- 
ways been  an  enemy  of  the  white  settlers.  On 
22  March  1622  he  attacked,  at  the  same  time, 
all  the  settlements  in  Vinrinia,  killing  347  Eng- 
lish and  destroying  all  the  settlements  except 
Jamestown.  The  selllers  declared  war  to  the 
death  against  the  Powhatan  and  made  arrange- 
ments to  render  them  helpless  by  sending  against 
them  three  yearly  expeditions  with  a  view  to 
molesting  them  In  every  way  and  especially  of 
destroying  their  plantations.  For  14  years  the 
war  contmued  during  which  both  sides  suffered 
severely.     In  1625  General  Wyatt  defeated  a 


force  of  1,000  Powhatan  at  die  batde  of 
Pauraun)^  and  destroyed  thdr  villages  and 
crops.  Tne  Indians  continued  the  struggle 
fiercely,  but  at  a  great  disadvantage  owing  to 
the  better  arrangement  of  the  whites.  A  peace 
made  in  1636  lasted  seven  years,  when  the 
aged  Opechancanough  headed  another  massacre 
in  whiui  over  500  wnites  were  killed  in  one  day. 
The  settlers  retaliated  and  finally  captured  and 


peace  as  best  it  could  with  the  whites.  Again 
the  Indians  rose  in  revolt,  but  their  stronghold, 
near  Richmond,  was  stormed  and  men,  women 
and  children  were  put  to  the  sword  (1676). 
Some  46  years  later  a  treaty  was  signed  in  Al- 
bany between  the  whites,  the  Powhatan  and  the 
Iroquois  in  which  they  mutually  agreed  to  keep 
the  peace.  From  this  time  on  diey  gave  no 
further  trouble.  They  gradually  mixed  with  the 
negroes  and  whites,  and  from  time  to  time 
individuals,  or  even  whole  decimated  , tribes, 
joined  other  tribes  not  of  thdr  own  tongue 
until  finally  they  disappeared  as  a  tribal  oivan- 
i7.ation.  Tlie  Powhatan  are  supposed  to  nave 
numbered  at  one  tune  at  least  ii,0O0.  They  lived 
in  commuiuty  houses  which  were  well  biult  and 
varying  In  length  from  about  35  to  over  100 
feet.  Most  of  their  villages  were  fortified  with 
post-paUsades  about  twice  the  height  of  a  man. 
There  were  from  one  to  three  of  these 
walls,  one  within  the  other.  They  had  gone 
a  considerable  way  along  the  road  to  the 
sedentary  life  that  leads  to  dvitizatioa 
They  tuid  extensive  plantations  of  com, 
beans,  pimipldns,  melons,  squashes,  vegetables, 
tobacco  and  fruits;  and  they  kept  account  of 
time  and  thdr  business  transactions  on  knotted 
strings  much  as  the  aodenl  Peruvians  did. 
They  are  represented  by  a  considerable  number 
of  Mestizos,  most  of  whom  are  ddier  farmers 
or  fisherrnen;  and  they  are  as  expert  to-day  as 
in  olden  times  in  the  making  and  managemenl 
of  canoes  and  fishing  nets.  See  Pocahontas; 
Ofechancano;  Viecinia.  Consult  Eggleston, 
E.,  'Pocahontas'  (New  York  1879);  Haraor, 
R.  A.,  'True  Discourse  of  the  Present  Esute 
of  Virginia'  (London  1915);  Hodge,  W.  H., 
'Handbook  of  the  American  Indians'  (Wash- 
ington 1910)  ;  Price,  W.  T.,  'Historical  Sketches 
of  Pocahontas  County,  West  Virginia'  (Martin- 
ton  1901);  Waston,  V.  C,  °The  Princess 
Pocahontas)    (Philadelphia  1916). 

POWHALL,  ThotnM,  English  statesman, 
cottmial  governor  and  author:  b.  near  Lin- 
coln. 17^;  d.  Badi,  25  Feb.  1805.  He  was 
graduated  at  Cambridge  in  1743.  In  1753  he 
went  to  America  as  private  secrctarr  to  Sir 
Danvers  Osbom,  governor  of  New  York,  and 
in  1757  was  made  governor  of  the  colony  of 
Massachusetts  Bay.  He  showed  considerable 
disinclination  to  carry  out  the  polides  of  his 
superiors  in  London  and  as  a  result  he  was 
transferred  to  Sonth  Orohna  in  1760  as  gov- 
ernor of  this  colony.  Without  having  ^oae  to 
South  Carolina  he  returned  to  England  in  June 
1760  and  soon  after  his  arrival  resigned^  the 
governorship.  In  1762-63  he  was  comptroller- 
general  of  tne  expenditures  of  the  army  in  Ger- 
many, and  in  1766  was  elected  to  Parliament 
He  earnestly  opposed  the  measures  of  the  gov^ 
emment  against  the  colonies.  After  beinp  three 
times  relumed  to  Parliament,  he  retired  in  1780 
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and  pass«d  the  remainder  of  his  life  in  anti- 
quarian studies.  In  the  sphere  of  scholarship 
he  acUered  a  greater  reputation  than  that 
which  he  won  in  the  field  of  polities.  His  writ- 
ings have  a  wide  range  of  subjects,  and  among 
his  prindpsl  worlcs  are  *  Administration  of  the 
Caloniei>  fl764);  <A  Memorial  to  the  Sover- 
eigns of  America'  (1773);  'A  Topographical 
De8CTip;tion  of  the  Middle  Colonies^  (1?76; ;  <A 
Memorial  to  the  Sovereigns  of  Europe  on  the 
Slate  of  Affairs  between  the  Old  and  the  New 
World>  (179D) ;  'Notices  and  Descriptions  of 
the  Antiquities  of  the  Provincia  Romana  of 
Gaul>  (1788);  'Intelleclual  Physics'  (1795): 
<A  Treatise  on  Old  Age>  (1801)  ;  'A  Memorial 
to  the  Sovereigns  of  Europe  and  the  Atlantic' 
(1803),  and  ntmierous  jnonographs  on  anti- 
quarian subjects.  Consult  Pownalt,  Chae.  A. 
W„  'Thomas  PiwnalP  (London  1908). 

POYNINGS,  poin-ilngi,  Sm  Edward,  Eng- 
lish statesman:  b.  1459;  i.  I5Z1.  As  a  result  of 
his  activi^  in  the  Kentish  revolt  against  Rich- 
ard 111  in  1483  he  had  to  flee  to  the  Continent 
In  1485,  however,  he  returned  to  England  in  the 
train  of  the  ^rl  of  Richmond,  afterward 
Henry  VIl.  Daring  the  life  of  this  monarch 
he  was  one  of  the  most  favored  and  trusted 
members  of  his  entourage,  a  position  which  he 
also  occupied  under  his  successor,  Henry  VIII. 
In  1493  he  was  made  governor  of  Calais,  He 
went  as  lord  deputy  to  Ireland  in  1494  and  there 
defeated  Perkin  Warbeck  at  Waterford.  Dur- 
ing his  administration  of  Ireland  he  summoned 
a  Parliament  at  Drogheda,  which,  at  his  insti- 
gatioB,  gave  to  the  English  Crown  and  the 
tangos  Privy  Council  direct  control  of  Irish 
administrative  affairs.  The  act  by  which  this 
was  accompGstied  became  known  as  the  Poyn- 
ings'  Law  (q.v.;  also  see  Ibeland,  Histoby), 
Alter  his  recall  m  1496  he  was  made  warden  of 
the  Cinque  Ports.  Henry  VIII,  immediately 
upon  his  succession  to  the  throne  after  the 
death  of  Henry  VII  in  1509,  made  him  a  mem- 
ber of  the  King's  Coundl.  During  the  follow- 
ing years  he  was  frequently  entrusted  with 
important  (Uplomatic  missions  and  military 
commands,  and  in  1520  he  was  especially  active 
in  arranging  and  preparing  for  the  Field  of  the 
Cloth  ot  (kM  (q.v.),  the  famous  meeting  be- 
tween Heniy  VIII  and  Francis  I  of  Prance. 

POYNINGS'  LAW.  or  STATUTE  OF 
DROOHKDA,  an  act  of  the  Irish  Parfiament, 

Rssed  in  1495,  whereby  it  was  provided  that  no 
sh  Parliament  should  be  summoned  and  no 
act  passed  without  the  nrevions  approval  of  the 
English  king  and  his  Privy  Council  under  the 
great  seal  of  England.  At  rfte  same  time  all 
laws  that  had  so  lar  been  enacted  and  were  in 
force  then  in  England  were  declared  of  force 
in  Ireland.  It  was  so  named  from  Sir  Edward 
Poynings  (q.v.).  It  was  repealed  in  1782.  Con- 
sult 'Tae  Policy  of  Poynings'  Law'  (Dublin 
1770). 

POYNTEK,  point'ter,  Sia  Edward  John, 
English  painter:  b.  Paris,  20  March  1836;  d. 
London.  26  July  1919.  He  received  his 
early  education  m  Westminster  School  and 
in  Ipswich,  and  was  the  pupil  of  Gleyre 
in  Paris  from  I8S6  to  18S9.  In  1860  he  re- 
turned to  London  and  was  elected  Royal 
Academician  in  1876.  From  1894  to  1905  he 
was  director  of  the  National  Gallery.  On  the 
death  of  Sir  John  Millais  in  1896  he  was  elected 


prendent  of  the  Royal  Academy  and  the  same 
year  was  knighted.  He  was  created  a  baro- 
net in  1902.  His  paintings  in  oil  and  water 
colors  are  distinguished  by  originality  of 
cMiception,  faultless  drawing  and  strong  color 
qualities,  and  the  most  remarluble  of  them  arc 
'Israel  m  Egypt'  (1867) ;  "The  Catapult,'  an 
incident  in  the  siege  of  Carthage  (1868); 
'Faithful  unto  Death*;  'Proserpine';  'Perseus 
and  Andromeda'  (1872) ;  'The  Fortune  Teller* 
(1877) ;  'Rhodope' ;  *The  (Jolden  Age' ;  <Zen- 
obia  In  Captivity'    {!»«);    'The  M— = * 


Ionian  Dance>  (1899) ;  'The  Cave  of  the  Storm 
Nympha'  (1903) ;  'The  Nymphs'  Bathing 
Place'  (1904);  'lie  Cup  of  Tantalus'  (1905); 
*Lesbia  and  Her  Sparrow'  (1907);  'Brewing 
a  Storm'  (1909);  'A  Naval  Disaster'  (19IZ); 
'At  Low  ■ride'  (1913) ;  'The  Sea  Bath'  (1914)  : 
and  portraits  of  King  Edward  VII  and  of 
numerous  persons  of  prominence  as  well  as 
many  water  colors,  figures  and  landscapes. 
Also  two  sets  of  designs  for  the  new  coinage 
of  1894  and  cartoons  for  mosaics  of  Saint 
George  and  Saint  David  in  Westminster  Palace. 
During  the  years  1872-73  he  was  engaged 
in  frescoing  the  walls  of  Saint  Stephen's 
Church,  Dulwich.  He  also  fninished  de- 
signs for  the  decoration  of  the  interior  of 
the  dome  of  Saint  Paul's  Cathedral  with 
subjects  from  the  Apocalypse,  as  well  as 
for  the  mosaics  in  Westminster  Palace.  He 
also  publi^ed  'Ten  Lectures  on  Art'  (1879); 
'Classic  and  Italian  Painting'  (with  P.  R. 
Head  1880) ;  'Carman,  Flemish  and  Dutch 
Painting'  (with  H.  J.  Wilmot  Biwtioa,  1881). 
He  acted  as  editor  of  'The  National  Gallety* 
(1899),  containing  reproductions  of  all  pictures 
in  the  National  Gallery  acquired  Up  to  the  end 
of  1899.  Du  Maurier  in  'Trilby'  draws  a  de- 
lightful sketch  of  Poynter  in  their  old  Student 
Paris  days  and  of  his  passionate  study  and 
admiration  for  all  the  great  masters. 

POYNTINO,  p oin'ting,  John  Henry,  Eng- 
lish sdentist :  b.  Monton,  Lancashire,  9  SepL 
1852;  d.  Birmingham,  30  March  1914.  He 
was  educated  at  Owens  College,  Maiiche»- 
ter,  and  Trinity  College,  Oxford,  was  as- 
sistant to  Prof.  Balfour  Stewart  in  the  physical 


lege  (now  ^nnin^am  University).  In  1905 
the  royal  medal  of  the  Royal  Society  was  con- 
ferred upon  him.  He  has  contributed  papers  on 
electrical  theory,  gravitation,  radiation  and  the 
mean  density  of  the  earth  lo  the  'Philosophical 
Transactions'  and  the  'Proceedings'  of  the 
Royal  Society;  published  his  Adams  prize  essay 
<tn  'The  Mean  Density  of  the  Earth'  (1891); 
and  'A  Text-book  of  Physics'  (with  Sir  J.  J. 
Thomson,  1902-14). 

POZZO  DI  BOROO,  iKlt'ES  di  bdr'gfi, 
Carlo  Andrea,  Count,  Russian  diplomat:  b. 
Alata,  Corsica,  8  March  1764;  d.  Paris,  IS  Feb. 
1842.  He  was  educated  at  Pisa  and  became 
an  advocate.  In  1791  he  was  elected  to  the 
National  Assembly.  In  his  youth  he  was 
friendly  with  Napoleon  Bonaparte  and  his  fam- 
ily, but  later  joined  Paoli  in  his  opposition  to 
Napoleon  and  became  the  bitter  enemy  of  the 
latter.  As  a  result  he  had  to  flee  from  France. 
In  1794,  when  the  English  instituted  a  protec- 
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torate  over  Corsica,  he  became  president  of  llic 
coundi,  holding  this  position  until  the  with- 
drawal of  the  English  forces  id  1796.  At  that 
time  he  was  specificaUY  excluded  by  Napoleon 
from  the  amnesty  which  be  extended  to  his 
Other  Corsica!)  OMwnents  and  he  therefore, 
went  for  his  safety  to  England  where  he  re- 
sided for  a  nunibei-  of  years,  working  to  the 
fullest  extent  of  his  power  against  Napoleon. 
In  1804  he  entered  the  Rnssian  diplomatic  serv- 
ice and  was  employed  in  various  missions  of 
imppitance,  continuing  at  ail  times  his  activities 
against  Napoleon.  As  a  result  of  this  attitude 
he  resigned  from  the  Russian  diplomatic  serv- 
ice in  1807  after  Emperor  Alexander  I  had 
concluded  a  treaty  witn  Napoleon.  Again  he 
retired  to  England  where  be  resided  until  1812 
when  he  was  recalled  by  Emperor  Alexander. 
He  now  devoted  himself  more  than  ever  to  the 
prosecution  of  the  war  against  NapoleoiL  He 
succeeded  in  persuading  Bemadotte  and  Sweden 
to  turn  against  Napoleon  and  was  most  active 
in  forming  the  coalition  against  the  French 
emperor.  He  played  an  important  part  at  the 
Congress   of   Vienna.     Throughout   his   whole 


diplomatic  career  he  open^  and  constantly  dis- 
played his  friendship  for  France,  which  country 
honored  him  in   1818  by  making  him  a  cotmt 


and  peer  of  France.  From  1830-35  he  was  Rus- 
sian Ambassador  at  Paris  and  from  1835-39  at 
London.      Consult    Uvarov,    S.    S.,    'Stein    et 


Espondauce  Diplomatique  du  Comte  Pozu> 

di  Borgo  et  du  Comte  de  Nesselrode'  (Paris 
1890-97). 

POZZUOLI,  p6t-soo-6'le,  Italy  a  city  on 
the  bay  of  the  same  name,  six  miles  west  of 
Naples,  at  the  western  foot  of  the  Solfatara  and 
In  a  volcanic  country  known  to  the  Romans  as 
the  Phlegrfcan  Fields.  Near  by  is  the  Avemian 
Lake  famed  as  the  entrance  to  hell  both  in 
Virgil's  sixth  Mndd  and  in  early  Christian  leg- 
end, which  pointed  out  here  the  jilace  where 
Christ  descended  into  hell.  Remams  of  Cice- 
ro's villa  are  near  the  town,  which  is  particu- 
larly famed  for  its  amphitheatre,  where  30,000 
spectators  could  sit  and  in  which  there  were 
naval  battles  as  well  as  the  ordinary  gladiatorial 
contests.  The  so-cailed  Serapeum  is  an  arclMe- 
oiogical  puzxie  and  may  have  been  a  town-hall; 
traces  of  the  action  of  sea  water  on  several  pil- 
lars not  now  touched  by  high  water  seem  to 
prove  that  the  coast,  possibly  from  volcanic  dis- 
turbances, has  undergone  marked  and  recurrent 
changes.  The  only  other  ruin  of  importance  is 
that  of  the  temple  of  Augustus,  toe  site  of 
which  is  occupied  by  the  cathedral,  which  pre- 
serves six  of  the  ori^na!  Corinthian  columns, 
Pozzuoli  is  a  good  fishing-port;  exports  the  vol- 
canic sands  called  poiiolana,  which  are  used  in 
making  cement;  has  important  mineral  baths 
in  the  vicinity,  and  is  the  site  of  an  ordnance 
factory,  a  branch  house  of  Armstrong  and 
Company,  which  makes  armor  plate  and  cannon 
for  the  Italian  government. 

Pozzuoli  was  founded  by  Greek  exiles  from 
Samos  in  the  6th  century  B.C.,  as  Dicsearchia, 
but  the  Italians  called  it  Puteoli,  "the  wells,*  be- 
cause of  the  sulphurouscaviliesin  the  earth,  and 
the  cii^  continued  to  be  known  under  this  name 
after  it  was  made  a  Roman  colony  in  194  B.C 
The  city  became  the  greatest  pott  of.  Italy  and 


on  entrepot  for  Oriental  commerce;  goods  were 
sent  overland  hence  to  Rome  and  the  dangerous 
navigation  of  the  coast  of  Latium  avoided. 
Even  after  Ostium  was  built  the  port  retauied 
its  importance,  and  its  beautiful  coast  and  cun- 
live  springs  and  baths  made  it  a  famous  resort 
During  the  Middle  Ages  it  suffered  a  great  deal 
from  frequent  convulsions  caused  by  nearby 
volcanos.  Fop.  (1910  census)  28,167.  ConsuU 
Loffredi,  F.,  'Antiquas  Petcolorum'  (in  'Thes. 
Antiq.  et  Hist  Ital.,>  VoL  IX,  part  4,  1723); 
Paoli,  P.  A.,  'Avanxi  delle  Antichita  cue 
Esistano  a  PosiuoU,  Cimia  e  Baja>  (Florence 
1768) ;  Stefani,  Carlo  de,  <La  Villa  PutcoUna  di 


Cicerone*    (in    <R.   Accad.  d.   Lined.   Rendic 
<C!asse  d.  Sci.  Fis.,'  Ser.  V.  Vol.  X,  part  1.  p. 
Rome  1901).;  Hujlseti,  Christian,  'inschrijt 


von  Potiuoli'  (in  Kaiserhches  Deutsiches  Arch- 
seologisches  lustitut  Mitteiluugeu,  Roemische 
Abteilung.  Vol.  XXIII,  p.  71,  Rome  1908). 

FRADIER,  prJi-de-a,  James,  French  sculp- 
tor: b.  Geneva,  23  May  1792;  d  near  Paris,  14 
June  1352.  In  his  youth  he  was  apprenticed  to 
a  jeweler  in  his  native  city  where  he  engraved 
rings  and  watch  cases.  At  this  work  he  snowed 
so  much  ability  that  he  was  placed  in  the  Ge- 
neva School  of  Design.  In  1809  he  went  to 
Paris  where  he  studied  design  luder  Ueynier, 
and  sculpture  in  the  studio  of  Lemot.  In  1813 
he  gained  the  prize  of  the  Academy  for  a  bas- 
reUef  of  Philoctetes  and  Ulysses,  and  this  work 
procured  his  admission  to  the  French  Academy 
at  Rome.  Here  he  studied  the  antique  and  re- 
turned to  Paris  with  two  statues,  one  of  Bac- 
chante and  the  other  of  a  son  of  Niobe,  now 
in  the  Luxembourg.  In  1821  he  went  again  to 
Rome,  where  he  remained  till  1823  and  brought 
back  a  statue  of  Psyche,  which  he  had  made 
out  of  part  of  the  shaft  of  an  ancient  marble 
pillar  found  at  VeJi.  This  work,  too,  is  now  in 
the  Luxembourg.  From  this  period  be  worked 
constantly  at  Paris  and  produced  a  great  num- 
her  of  larger  and  minor  sculptures,  inclttding 


been  made,  and  Cyparissos  with  his  goat  and  a 
htmtress.  Admitted  to  the  Institute  m  1827,  he 
afterward  executed,  among  other  works,  a 
Promeiheus,  a  Faun  and  Bacchante,  a  Phidias 
Xnow  in  the  Tuileries  Gardens),  the  bas-reliefs 
on  the  pediment  of  the  Oamber  of  Deputies,  the 
allegorical  figures  of  Lille  and  Strassburg  in  the 
Place  de  la  Concorde  at  Paris,  the  Industry  in 
front  of  the  exchange,  the  Flora,  which  he  con- 
sidered one  of  his  most  successful  worics,  the 
12  colossal  Victories  on  the  monument  of 
Napoleon  in  the  Hotel  des  Invaiides,  the  Ata- 
lanta  in  the  exhibition  of  1851  and  the  Sappho 
exhibited  in  1852.  The  colossal  fountain  at 
Nimes  is  another  example  of  his  work,  as  ts 
also  die  miKiument  of  the  Due  de  Berry  in  the 
church  of  Sainl  Louis  at  Versailles.  The  exe- 
cution of  his  works  ranks  him  a  sculptor  of  the 
first  order,  but  he  is  deficient  in  originality  of 
conception,  his  monotone  borders  on  insipidity 
and  he  sometimes  strives  to  pive  life  to  his 
creations  by  a  toiKh  of  meretnciousness. 

PRAJ3ILLA,  Franciaco,  tran-thesTtfl  pra- 
del-ya,  Spanish  painter :  b,  Villanueva  de  Gal- 
lego,  in  the  province  of  Saragossa.  24  July  1848. 
His  parents  were  vety  poor,  and  the  youncr 
Pradilla,  who  early  in  his  youtfa  showed  ft  re- 
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markable  gift  (or  drawing,  had  to  under)^  a 
hard  struggle  before  he  could  find  the  ways 
and  meHns  to  devote  himself  to  the  develoo' 
ment  of  this  gift.  In  1863  he  came  to  Madnd 
wtiere  he  devoted  himself  zealously  to  the  study 
of  the  old  masters  and  became  a  pupil  of 
Serri.  Before  long  he  was  seat  to  the  Spanish 
Academy  of  Fitie  Arts  at  Rom^  of  which  he 
was  one  of  the  first  pupils.  ITis  first  signal 
achievement  was  'The  Rape  of  the  Sabines* ; 
this  was  followeii  in  1878  by  'Joanna  the  Mad. 
followiiK  the  Coffin  of  Philip  the  Fair,  her 
Husband.'  The  latter  was  exhibited  at  the 
.World's  Exposition  at  Paris  in  the  same  year, 
where  it  created  qiute  a  sensation  and  was 
awarded  a  roedal.  It  is  now  in  the  Prado  at 
Madrid  His  next  important  work  was  'The 
Surrender  of  Granada  to  Ferdinand  and  Isa* 
bella,'  a  picture  remarkable  for  spirited  de- 
lineation of  character,  lifelike  action  and 
grandeur  of  style.  It  was  awarded  a  first  medal 
at  the  exposition  in  Munich  (13BJ)  and  may 
now  ibe  seen  in  die  Senate  Hall  in  Madrid. 
Still  another  picture  of  the  same  type  is  the 
'Last  Sigli  of  the  Moor.*  In  addition  to  these 
targe  canvasses  he  has  produced  many  small 
l^nre  pictures.  Most  of  these  illustrate  mod- 
ern life,  especially  amongst  the  neasants,  and 
show  keen  observation,  subtle  power  of  indi- 
vidualization and  a  remarkable  genius  for  real- 
ism. These  small  canvasses  are  masterpieces 
of  their  kind  and  have  won  for  him  an  mter- 
national  reputation.  The  best  known  amongst 
theni_  are  'High  Mass  in  the  Pilgrims'  Chapel 


at  Guia>  (1891) ;  'Marker  Day  at  Vigo' 
(1892),  and  'PiUrrimage  to  the  Shrine  of  Oui 
Lady  of  Good  (5iunsel>    (1895).    He  has  also 


painted  some  mural  decorations  of  great  beauty 
in  the  Murgo  Palace  in  Madrid.  In  1892  he 
was  made  a  member  of  the  Berlin  Academy 
and  in  1896  he  became  director  of  the  Royal 
Museimt  in  Madrid. 

PRADO,  pri'fhS,  Haiiano  Ignacio,  Peru- 
vian politician;  b.  Hnanaco,  1826;  d.  Paris,  1902. 
He  engaged  actively  in  a  revolution  which  in 
1854  overthrew  General  Echenique  and  led  the 
opposition  to  President  Pezet  in  1865  which  re- 
sulted in  Pezet's  resignation  and  his  own  desig- 
nation as  swreme  chief.  He  then  formed  an 
offensive  and  defensive  alliance  with  Chile,  and 
declared  war  against  Spain.  A  Spanish  attack 
upon  Callao  was  repulsed  2  May  1866,  but  his 
own  position  having  been  declared  unconstitu- 
tional, he  was  obliged  to  leave  Peru  in  January 
1868  and  went  to  Chile.  Returning  several 
years  later  he  was  elected  President  in  1876 
and  in  1879  declared  war  against  Chile.  Prado 
went  to  Europe  in  the  same  year,  for  the  pur- 
pose, as  was  Hien  stated,  of  obtaining  a  loan 
and  ironclads,  and  in  his  absence  the  Presidency 
was  seized  by  Pierola.  He  returned  to  Lima 
in  1886  but  ceased  to  be  active  in  politics.  Con- 
sult Markham,  C  R.,  'A  History  of  Peru' 
(Chicago  1892). 

PRABD,  prild,  Mrs.  CamnbeU  Hackworth. 
See  PiAED,  Rosa  Carolin'e  MukKAV- Prior. 

PRABD,  Ron  Caroline  Hansy-Prior, 
Australian  novelist:  b.  Bromelton,  Queensland, 
27  March  1852.  In  1872  she  was  married  to 
Campbell  Mackworth  Praed  (d.  1901)  and  in 
1876  went  to  London  where  her  Australian  sto- 
ries scon  made  her  well  known.    She  has  been 


a  prolific  writer  of  popular  fiction  and  many  of 
her  books  have  reached  large  editions. 
Amongst  the  most  important  of  them  are  'An 
Australian  Hercrine*  (1880) ;  'Policy  and  Pas- 
sion*    (1881);     'Nidinc'     (1882) ;  _  '_Moloch' 


(1885)  ;  'The  Bond  of  Wedlock' ;  'Miss  Jacob- 
sen's  Chance>  (1887)  ;  'The  Romance  of  a 
Station*  (1889);  'The  Romance  of  a  Chalet*; 
'The  Soul  of  Countess  Adrian'  (1891);  'De- 
cember Roses*  (1892);  'Outlaw  and  Law 
Maker*  (1893);  'Christina  Chard'  (1894); 
'Mrs.  Tregaskiss'  (1896) ;  'The  Scourge 
Stick'  (1898)  :  'Madame  Izau'  (1899)  ;  'As  a 
Watch  in  the  Night*  (1900)  ;  'The  Insane 
Root* ;  'Dwellers  by  the  River'  (1902)  ;  'Fugi- 
tive Anne*  (1903) ;  'Nyria*  (1904) ;  'A  Maid 
of  the  River*  (1905);  'The  Lost  Eari  of  El- 
ian' (1906)  :  'The  Luck  of  the  Leura'  (1907)  j 
'By  Their  Fmils'  (1908);  <Opal  Fire';  'The 
Romance  of  Mademoiselle  Aissi*  (1910): 
'Body  of  His  Desire*  (1912);  'Lady  Bridget 
of  the  Never-Never  Land*  (1915).  She  also 
published  'My  Australian  Girlhood*  (1902),  an 
autobiography;  with  Justin  McCarthy  (q.v.), 
'The  Right  Honorable'  (1886) ;  and  with 
Justin  McCarthy  and  M.  Menpes,  'The  Gray 
River'  (1889).  Consult  McCarthy,  Justin, 
'Our  Book  of  Memories ;  Letters  of  Justin  Mc- 
Carthy to  Mrs.  Campbell  Praed  *  ( London 
1912). 

PRAED,  Winthrop  Mackworth,  English 
poet:  b.  London,  26  July  1802;  d.  diere,  IS  July 
1839.  He  was  educated  at  Ealon  and  Trmi^y 
College,  Cambridge,  was  elected  to  a  Trinity 
fellowship  in  1827,  and  in  1829  was  admitted  to 
the  bar.  In  Parliament  he  sat  for  Saint  Ger- 
mains  in  1830-02,  for  Great  Yarmouth  in  1834- 
37  and  for  Aylesbury  from  1837.  Praed  made 
some  successful  speeches  in  die  House  and  was 
requested  by  Wellington  to  write  for  the  Morn- 
ing Poll  a  defense  against  certain  attacks  on 
the  Duke  in  the  Times.  He  showed  a  remark- 
able .gift  for  versification  comparatively  early  in 
life,  writine  considerable  poetry  of  the  lighter 
sort  even  during  his  public  school  and  college 
days.  His  political  writing  was  too  restrained 
vriioUy  to  reach  its  mark;  but  his  verse  is 
marked  by  a  li^tncss  of  touch  and  a  metrical 
ease  and  finish  whidi  in  more  recent  times  finds 
its  closest  resemblance  in  the  work  of  Austin 
Dobson.  He  excelled  in  vers  de  sociite,  though 
he  displayed  as  in  the  'Red  Fisherman,'  an 
imaginative  force  which  suggests  broader  fields. 
Of  his  writings  the  following  have  been  pub- 
lished in  book  fonn :  'Qiarades*  (New  York 
1852);  'Essays'  (London  and  New  York 
1887);  'Poems*  (London  1865).  Consult 
'Kraupa,  Ma  tilde.  'Winthrop  Mackwordl 
Praed'  (in  'Wiener  Beitraege  Zur  Englischen 
Philologje,''  Wien  and  Leipzrg  1910). 

PRffiPECT,  the  title  of  various  civil  and 
military  officials  of  ancient  Rome.  Of  these 
the  most  important  was  die  priBfeeitts  urbU, 
or  warden  of  the  city,  originally  called  cuilos 
urbis.  The  name  prafecfus  urbt  does  not  seem 
to  have  been  used  till  after  the  time  of  &e 
decemvirs.  During  the  kinjrty  period  and  the 
early  years  of  the  repiiblic  the  curtoj  urbii  ex- 
ercised within  the  citjf  all  the  powers  of  the 
chief  of  the  state  in  his  absence;  he  convoked 
the  senate,  held  the  comitia,  and  o 
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gency  mi^t  take  sucb  measures  as  he  thou^t 
proper.  When  fte  office  of  prator  urbanis  (see 
PujETtw)  was  instituted  the  wardenship  of  the 
dty  was  mei^d  in  it;  but  the  conservative 
spirit  of  the  Romans  still  induced  them  to  ap- 
point annuaily  a  prafectus  %rbi  for  the  time 
during  which  the  consuls  were  absent  from  the 
dtv  to  celebrate  the  Ferite  Latins,  a  festival 
held  on  the  Alban  Mount.  Under  Augustus, 
however,  the  office  ceased  to  be  a  sinecure.  The 
praftchu  urbi  was  a  permanent  magistrate 
whom  the  emperor  invested  with  all  the  powers 
necessary  to  maintain  peace  and  order  in  the 
city.  He  had  under  him  a  sort  of  police  called 
mUitti  stationarii;  and  the  powers  of  the  ofiice 
were  gradually  so  far  extended  that  at  last 
there  was  no  appeal  from  his  sentence  except 
to  the  emperor.  The  prcefechu  pralorio  was 
the  officer  who  commanded  the  troops  who 
guarded  the  emperor's  person,  (See  Pe^tor- 
lAH  GuABDs).  The  office  was  first  instituted 
by  Augustus,  and  was  at  first  only  military  and 
had  comparatively  little  influence  attached  to 
it;  but  under  Tiberius  it  became  second  only  to 
ti«t  of  the  emperors.  From  &c  time  of  Sev- 
erus  to  that  of  Diocletian  the  prasfects  had  the 
superintendence  of  all  the  departments  of  the 
state  — the  palace,  the  army,  the  finances  and 
the  law;  they  also  had  a  court  in  which  they 
decided  cases.  In  addition  to  these  function' 
arics  there  were  the  prxfeclHt  a^arnm, 
charged  with  the  regulation  of  the  water  sup- 
ply of  the  city;  the  prafechu  ararii,  who  had 
charge  of  the  pid>lic  treasury;  the  prtefectus 
viaitum,  who  commanded  the  night-walch;  with 
others  of  less  importance. 

PRAHUNIRE,  prf-mfl-nfre,  the  opening 
words  of  the  writ  issued  preparatory  to  the 
prosecution  of  certain  offenses  supposed  to  im- 
ply legal  contempt  toward  the  soverei^  or  the 
goverimient  —  pramonert  or  preEtnumre  facial 
A.  B.  (Cause  A.  B,  to  be  forewarned  that  he  ap- 
pear before  us,  etc.).  Gradually  the  word  ac- 
quired a  wider  meaning,  being  used  to  denote 
both  the  offense  and  the  penalties  incurred. 
The  first  statute  of  prxmunire  was  passed  dur- 
ing the  reign  of  Edward  I  in  1306  and  was  in- 
tended to  repress  the  papal  encroachments  on 
the  rights  of  the  Crown,  and  several  subsequent 
statutes  before  the  Reformation  greatly  ex- 
tended the  number  of  penal  acts  under  this 
title.  By  still  later  statutes  acts  of  a  very  mis- 
cellaneous nature  were  rendered  liable  to  the 
penalties  of  praimunire,  as  knowingly  and  wil- 
fully solemmzing,  assistii^  or  being  present  at 
any  marria^  forbidden  by  the  Royal  Marriage 
Act;  asserting  by  preaching,  teadiii^  or  ad- 
visedly speaking  that  any  person  other  than  ac- 
cording to  the  acts  of  settlement  and  union  has 
any  right  to  the  throne,  or  that  the  soverdon 
and  Parliament  cannot  make  laws  to  limit  the 
descent  of  the  Crown ;  to  assert  that  both  or 
dther  of  (he  Houses  of  Parliament  have  or  has 
a  legislative  authority  without  the  sovereign ;  and 
so  on.  Cathedral  chapters  in  England  which 
refused  to  elect  the  bishop  nominated  by  the 
Crown  were  liable  to  be  prosecuted  on  praemu- 
nire. The  punishment  was  forfdture  and  im- 
prisonment during  the  sovereign's  pleasure. 
Prosecution  by  writ  of  praemunire  has  been  ob- 
solete, however,  for  a  long  time.  Consult 
'Statutes  of  the  Realm' ;  Reeves,  John,  'His- 
tory of    the    English    Law>    (London    1869) ; 


Stubbs,  William,  'Constitutional  Histoiy  ol 
England>  (Oxford  1875-78) ;  Holdaworth, 
W.  5-,  'A  History  of  English  Law*  (London 
1903-09) ;  Jenks,  Edward,  "a  Short  History  ol 
English  Law'   (Boston  1912). 

PRSNSSTE,  pre^nes'ti.    See  PAizsnniA. 

PRaiTOR,  originally  the  official  title  of 
the  consuls  at  Rome.  When  the  patridans  were 
compelled  to  acquiesce  in  the  consulship  bdng 
thrown  open  to  the  plebdans,  they  stipulated 
that  a  new  curnle  mapstrate  should  be  ap- 
pointed from  the  patricians  exclusively,  to  act 
as  supreme  jud^  in  the  dvil  courts.  On  this 
magistrate  the  title  of  praetor  was  bestowed.  In 
337  s.c  the  prvtorship  was  thrown  open  to  the 
plebeians.  About  240  B.C.,  die  number  of  aliens 
residing  in  Rome  ha.d  increased  to  such  an  ex- 
tent that  it  was  found  necessary  to  appoint  a 
second  pnetor,  who  should  decide  suits  between 
aliens  or  between  ahens  and  dtizens.  He  was 
loiown  as  the  trator  ^eregrituu,  the  other  prae- 
tor, prtrlor  vrhotins,  having  cognizance  of  suits 
between  citiicns  only.  In  227  B.C..  the  number 
was  increased  to  four,  the  two  additional  prae- 
tors to  act  as  governors  of  provinces.  By  Sulla 
the  number  was  augmented  to  right,  by  Julius 
Ca:sar  to  10,  12  and  eventually  to  16.  llie  prae- 
tors held  thdr  offices  for  one  year  and  were 
afterward  sent  out  by  lot  as  governors  of  prov- 


manent  troops,  established  by  Augustus  as  I 
penal  Life  Guards,  in  imitation  of  the  cohort 
praloria,  or  bodyguard  attached  to  the  person 
of  the  commander-in-chief  of  a  Roman  army. 
The  Pralorian  guards  were  kept  up  by  suc- 
cessive emperors  and,  being  under  special  or- 
ganization and  enjoying  several  privileges,  they 
became  in  time  so  powerful  that  they  were  able 
to  rai^e  and  depose  emperors  at  thdr  will-  They 
were  reorganized  by  Septiraius  Severus  and 
were  finally  suppressed  by  Con  Stan  line  the 
Great 

PRSTORIUM,  (1)  the  offidal  re»dence 
of  a  praetor  or  governor  of  a  Roman  province: 
henc^  a  hall  of  justice;  ajudgmenl-hall ;  apal- 
ac&  (2)  That  part  of  a  Roman  camp  in  which 
the  general's  quarters  were. 

PRACA,    pia'ga,    Russian    Poland.      See 

PRAGMATIC  SANCTION  iSamttio 
Pragmatica),  a  public  edict  relating  to  inqiort- 
ant  state  business,  pronounced  by  the  head  of 
a  state  and  dliTering  from  the  simple  rescript,  in 
that  the  latter  was  a  declaration  of  law  in  an- 
swer to  a  question  propounded  aa  behalf  of  an 
individual.  The  pragmatic  decree  was  consid- 
ered irreversible  auid  formed  part  of  the  fimda- 
mental  law  of  the  country.  In  European  his- 
tory the  following  are  the  most  important  prag- 
matic sanctions:  (1)  The  ordinance  of  Charles 
VII  of  France,  drawn  up  at  Bouiges  in  1438, 
conformably  to  the  deciees  of  the  Coundl  of 
Base]  and  on  which  rest  the  claims  of  the  (jal- 
lican  liberties.  It  was  repealed  by  Francis  I. 
(2)  The  instrument  pubhshed  in  l'l3  by  which 
die  (jerman  emperor,  Charles  VI,  bdng  without 
male  issue  endeavored  to  secure  the  succession 
to  his  female  descendants.  It  was  in  accord- 
ance with  this  instrument  that  he  settled  his 
dominions  on  his  daughter  Maria  Theresa.  He 
induced  most  of  the  Etiropesn  sorerdgns  to 
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mamxttt  h;  but  Charles  Albert,  elector  of 
Bavam,  life  next  heir  to  his  dominions,  re- 
fused; this  caused  the  Austrian  War  of  Succes- 
«ioa  after  the  death  of  the  emoeror  in  1740.  In 
the  Peace  of  Ftissen  (1745)  Bavaria  acknowl- 
edged the  pragmatic  sanction.  (3)  Charles  III 
of  Spain,  when  he  ceded  the  throne  of  Naples 
to  bis  third  son  and  his  successors  in  1759,  called 
the  law  of  succession  which  he  prepared  for  this 
branch  of  his  family  sanclio  pragmaliea.  Coq- 
suit  Wolf,  A.,  'Die  Geschichte  oer  FraRmati&- 
chen  Sanktion  bis  1740'  (Wien  IfiSO)  ;  Turba, 
i)e  Gustav,  'Die  Grundlagen  der  Pragmatischen 
Sanktion'  (in  'Wiener  Staatswissen-Schaft- 
liche  Studten.'  VOi.  X,  part  2,  and  Vol,  XI, 
part  1,  Ldptig  and  Wien  1911-12). 

PRAGMATISM.  The  term  praematism, 
as  employed  in  i^iilosophy  at  the  present  time, 
denotes  the  general  tendency  to  subordinate  log- 
ical thinking  to  the  ends  of  practical  life  and 
to  find  the  test  of  the  truth  of  ideat  in  their 
practical  consequences.  There  are  thus  two 
somewhat  distinct  sides  to  the  doctrine,  which 
we  find  differently  emphasiaed  by  <hfferent 
writers.  On  the  one  hand,  this  view  points  out 
thM  thought  owes  its  origin  to  the  needs  and  de- 
mands of  the  practical  life.  Thought  is  thus 
a  tool  or  instrument  that  is  always  Invoked 
to  meet  a  particntar  crisis  or  problem  resulting 
from  a  concrete  situation.  Thousht,  therefore, 
does  not  aim  at  tmtli  in  general  Its  business 
is  to  discover,  in.'^oncrete  drcumstances,  th« 
best  means  to  the  realiaation  of  some  practical 
end  that  life  demands. 

This  side  of  the  doctrine  has  been  chiefly 
elaborated  by  Prof.  John  Dewey  and  those  at- 
sociaicd  with  htm  at  the  University  of  Chicago 
as  coUeagues  or  students.  These  writers  have 
connected  their  theory  with  the  doctrine  of  evor 
lution  and  support  it  mainly  by  arguments  and 
analc^es  drawn  from  this  source.  On  the 
other  band,  to  decide  regarding  the  truth  or 
falsity  of  any  theory  or  conception,  we  must 
also  appeal  to  the  practical  consequences  that 
result  from  it  A  theory  is  demonstrated  in  the 
only  possiUe  w^  when  it  is  shown  that  it  will 
•work* ;  that  is,  that  the  results  ibat  we  wish 
to  obtain  in  a  given  situation  follow  from  it 
It  is  only  in  the  li^t  of  these  results  that  a 
conception  has  meaning.  Apart  from  its  prac- 
tical consequences,  a  conception  is  an  abstrac- 
tion without  m'eamng  or  significance  and  conse- 
quently without  truth  or  falsehood* 

This  practical  test  of  the  truth  of  a  theory 
through  an'  appeal  to  its  consequences  is  the 
element  in  pragmatism  that  has  been  mainly 
emphasized  by  C.  S.  Peircc  and  Prof.  William 

fames.  Peirce  first  employed  the  term  and  out- 
ined  the  doctrine  in  an  article  in  The  Popular 
Science  Monthly  (January  1878),  though  he 
_  put  it  forward  merely  as  a  practical  method  of 
'  avoiding  abstractions  bjr  m^ng  clear  to  one- 
self the  consequences  in  terms  of  action  of 
general  logical  conceptions.  The  present  cur- 
rency of  the  position  in  America  and  England  is, 
however,  largely  due  to  Professor  James,  who 
has  elaborated  and  enforced  it  in  his  psychology 
and  in  a  number  of  popular  works  and  articles. 
"The  names  of  Peirce  and  James  are  so  closely 
connected  with  pragmatism  that  we  quote  here 
the  formal  definitions  of  the  term  which  the^ 
have  written  for  Baldwin's  'Dictionary  of  Fhi- 
kwophy,'     Peirce  describes  the  doctrine  as  fol- 


lows: 'The  opinion  that  netapl^sics  is  to  bs 
largely  cleared  up  by  the  application  of  the  fol- 
lowing maxim  for  attaining  clearness  of  appre- 
hension; 'Consider  what  effects,  that  might  con- 
ceivably  have  practical  bearings,  we  conceive  the 
object  of  our  conception  to  have.  Then  our  con- 
ception of  these  effects  is  the  whole  of  our  con- 
ception of  the  object,'  '  James  defines  pragma- 
tism: 'The  doctrine  that  the  whole  'meaning' 
of  a  conception  expresses  itself  in  practical  con- 
sequences, consequences  either  in  the  shape  of 
conduct  to  be  recommended,  or  in  that  of  ex- 
perience to  be  expected,  if  the  conception  be 
true;  which  consequences  would  be  liferent  if 
it  were  untrue,  and  must  be  different  from  the 
consequences  by  which  the  meaning  of  other 
conceptions  is  expressed.  If  a  second  concep- 
tion should  not  appear  to  have  other  conse- 
quences, then  it  must  really  be  only  the  first  con- 
ception under  a  different  name.  In  methodol- 
ogy it  is  certain  that  to  trace  and  compare  their 
respective  consequences  is  an  admirable  way  of 
establishing  the  differing  meanings  of  different 
conceptions.*  ' 

BiblioErftphy. —  Caldwell,  'Pragmatism* 
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PRAGUE,  prAg  (German  Frag;  Bohemian 
Praba),  Anstria-Hungaiy,  the  capital  of  Boh^ 
mia  and  the  third  largest  d^^  of  the  empire,  217 
miles  by  rail  northwest  of  Vienna  and  118  miles 
southeast  of  Dresden.  Its  site  is  a  regular  ba< 
sin,  traversed  by  the  river  Moldau,  from  the 
banks  of  which  the  city's  buildings  rise  in  ter- 
races, till  ih^  are  terminated  and  enclosed  by 
till.  q£  considerable  height     Of  nine  brid^ 


and  reconstructed  after  damage  by  a   .._ 

1892;  it  is  543  yards  long  with  tower  ^teways 
at  each  end  and  buttresses  adorned  with  stat- 
ues of  Saint  John  Nepomuk,  the  patron  saint 
of  Bohemia,  and  other  saints.  The  medixval 
fortifications  and  ramparts  have  been  gradually 
demolished  since  I860  and  their  sites  occupied 
bv  pleasure  grounds,  boulevards,  dwellings,  etc. 
The  city  is  divided  into  eiaht  districts,  the  Alt- 
sladt,  Josephstadt,  Neustadt,  Vysehrad  and  Lie- 
ben  on  the  right  and  the  Kleinseite,  Hradschio 
and  Holeschowitz-Bubua  on  the  left  bank.  Out- 
side the  line  of  the  old  walls  lie  the  suburbs 
Karolinenthal,  Smichow,  Weinberge,  Ziikov 
and  others.    The  Altstadt  and  Josephstadt,  the 
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latter  formerly  ilie  Jewish  Ghetto,  lie  along  the 
right  tank  toward  the  north-  The  streets  of  the 
Altstadt  are  narrow;  it  is  the  principal  seat  o( 
trade  and  bttsiness  and  contains  some  of  the 
best  stores,  besides  numerous  churches,  ecclesi- 
astical and  educational  establishments.  The 
Neustadt  encloses  the  Altstadt  on  the  northeast, 
east  and  southeast.  Though  newer  than  the 
other,  it  is  still  very  ancient,  having  been  built 
by  the  Emperor  Charles  IV  in  1348.  On  the  op- 
posite side  the  Kleinseite  forms  the  aristocratic 
quarter,  the  chosen  abode  of  the  Bohemian 
nobles  and  the  site  of  several  remarkable  pal- 
aces. The  Hradschin,  to  the  west  of  the  Klein- 
seite, occupies  the  side  of  a  sleep  hill,  is  of  less 
extent  and  contains  fewer  houses  than  the  other 
quarters,  but  the  chief  public  edifices.    Among 


parts  of  which  date  back  to  the  14th  century; 
the  Gothic  cathedral,  begun  in  1344  and  stilj 
uncompleted,  also  in  the  Hradschin;  the  Ge- 
mentinum,  the  seat  of  the  theological  and  philo- 
sophical faculties  of  the  university,  erected  by 
the  Jesuits  in  1653-1726;  the  Carolinum,  the 
seat  of  the  university  since  1383  and  still  de- 
voted to  the  faculties  of  law  and  medicine ;  the 
Teynkircbe,  a  Gothic  church,  begun  in  1370,  his- 
torically interesting  as  the  place  where  the  Bo- 
hemian estates  made  George  Podiebrad  their 
king,  and  containing  the  grave  of  the  celebrated 
Danish  astronomer,  Tyeho  Brahe,  who  spent  his 
last  ^ears  at  Prague;  the  palace  of  Wallcnstein, 
originally  a  structure  of  great  magnificence,  but 
now  much  dila_pi dated ;  Uie  Alte  Bathaus  (old 
town  hall),  an  irregular  Gothic  edifice,  partly  of 
the  l5th  century  and  partly  of  the  early  19tb 
century,  with  a  fine  old  clock  dating  back  to 
1490;  the  chief  synago^e  of  the  Jews,  rebuilt 
in  1338  after  the  burning  of  the  Jewish  quar- 
ter ;  the  military  hospital,  a  large  and  ma^fi- 
cent  edifice,  originally  erected  by  the  Jesuits  as 
a  college;  German  and  Bohemian  theatres,  the 
cpera  house,  the  national  museum,  museum  of 
natural  history,  picture  gallery,  the  German  and 
Bohemian  technical  colleges,  Landcsbank 
(1896),  municipal  savings  bank  (1^4),  central 
market    hall    (1896),    the    new    Ritterakademie 

flS96),  the  Municipal  Museum,  die  Museum  of 
ndustrial  Art  (1899),  etc.  Besides  the  cathe- 
dral there  are  a  number  of  other  smaller 
churches  of  considerable  interest  and  antiquity, 
snch  as  the  Karlov  church  (1351^77),  church  of 
Saint  Mary  the  Virgin  (1348-72),  church  of 
Our  Lady  of  the  Snows  (about  1347),  Saint 
Thomas'  Church  (14th  century),  Saint  George's 
Church  (1143-50),  etc.  The  university,  founded 
in  1348,  had  10,000  students  at  the  be^nning  of 
the  15th  century;  but  subsequendy  as  a  result 
of  the  Hussite  disturbances  it  had  a  long  period 
of  inactivity.  It  received  a  new  constitution  in 
1881,  having  now  two  co-ordinate  sides  or  sec- 
tions, one  German  and  one  Ciech.  with  re- 
spectively 184  and  249  teachers,  and  2,067  and 
4,713  students  (1914).  It  possesses  a  library  of 
370,000  volumes  and  3,920  manuscripts,  a  fine 
observatory,  museums  of  zoology  and  anatomy, 
a  botanical  garden,  etc.  The  manufactures 
consist  of  gold  and  silver  embroidery,  silk, 
woolen,  cotton  and  linen  goods,  buttons,  hats, 
leather,  paper,  soap,  refined  sugar,  vinegar, 
liqueurs,  refined  salt,  gloves,  su^r  of  lead, 
-" — '—t  and  tallow  candles,  machines,  musical 


and  mathematical  instruments,  firearms,  porce- 
lain, jewelry,  etc.  The  trade  is  of  great  im- 
portance; Prague,  owing  to  its  centra!  position, 
and  lo  its  facilities  of  transport  by  river,  roads 
and  railway,  being  the  great  entrepot  for  aJl  the 
traffic  of  the  kingdom.  There  are  seven  rail- 
load  stations  and  iwo  river  sleamshiip  lines. 
It  has  also  several  important  fairs,  particularly 
one  for  wool,  which  lasts  seven  days,  and  dur- 
ing which  a  great  amount  of  business  is  done; 
that  of  Saint  Wenccslas,  the  old  patron  s 


than  fairs,  and  are  more  crowded  with  devotees 
than  dealers. 

Prague  is  supposed  to  have  been  founded  in 
722  by  the  Duchess  Libussa.  In  1348  Charles 
IV  founded  the  university,  the  first  which  Ger- 
many possessed,  and  it  soon  acquired  such  celeb- 
rity through  the  teachings  of  such  zealous  rec' 
tors  as  Huss  and  Jerome  that  it  was  resorted  to 
from  all  quarters  of  Europe.  In  1424  Prague 
was  taken  bv  the  Hussites  and  almost  destroyed, 
but  after  their  submission  to  the  emperor  in 
1433  the  town  was  rebuilt.  It  reached  its  great- 
est prosperity  and  importance  during  die  times 
of  George  Podiebead  and  his  successors.  It 
suffered  severely  in  the  Thirty  Years'  War, 
which,  indeed,  started  in  Prague,  and  in  1620 
a  battle  was  fought  at  the  White  Mountain  in 
the  ndghborhood,  in  which  the  Elector-palatine 
Frederick  V  was  defeated  by  the  Emperor 
Ferdinand  II  and  compelled  to  renounce  his 
crown.  In  1631  the  city  was  captured  by  the 
Saxons,  who  wrre  driven  out  a  few  months 
later  by  Wallenstein.  In  1741  it  was  taken  by 
the  French  and  Bavarians,  and  three  years  later 
capitulated  to  Frederick  the  Great.  After  the 
Seven  Years'  War  the  city  made  rapid  strides 
and  enjoyed  peace  and  prosperity  until  184S, 
when  the  Austrian  government  caused  it  to  be 
bombarded  for  two  days,  owing  to  the  marked 
democratic  demonstrations  excited  by  the  meet- 
ings of  the  Slavonic  Confess  within  its  walls. 
During  the  Austro-Prussian  War  in  1866  the 
city  was  occupied  by  the  Prussians  and  here 
the  treaty  of  peace  was  »gned  on  the  23d  of 

Prague  is  the  seat  of  the  Imperial  govern- 
ment and  a  Roman  Catholic  prince-archbishop. 
The  city  is  governed  according  to  a  charter 
dating  back  to  18S0.  At  the  head  of  its  gov- 
ernment is  a  burgomaster.  The  citizens  elect 
a  board  of  aldermen  of  90  members  from  whom 
a  second  body  of  24  members,  the  Stadtrat,  are 
chosen.  The  dty  owns  three  of  its  four  gas 
works,  several  waterworks,  the  electrical  power- 
works  and  street  railways  and  the  slaughter- 
Besides  the  two  tmiversities  and  technical 
colleges  there  are  numerous  public,  normal, 
high,  manual  training,  trade  and  grammar 
sdiools,  both  for  (jerman  and  Bohemian  chil- 
dren, as  well  as  a  number  of  private  educa- 
tional institulions.  There  are  also  nine  public 
hospitals,  a  state  insane  asylum,  orphan  asylums 
and  a  large  number  of  other  charitable  institu- 
tions.   A  number  of  newspapers  are  published 


and  8  per  cent  Germans.  Almost  90  per  cent 
were  members  of  the  Roman  Catholic  Church 
and  about  8  per  cent  Hebrews.     Pragne  hu 
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shown  the  least  increase  in  population  of  all 
Austrian  cities  during  the  decade  1900-1910, 
namely,  less  than  one-half  per  cent.  Pop.  (1910 
census)  223,741.  Consult  'Privilegia  Ovilalam 
Pragentum>  (Prague  1886);  Tomek,  W.  W., 
'History  of  the  City  of  Prague'  (in  Bohemian, 
Vols.  1-12,  Prague  1855-1901);  'Oesicrreich- 
isches  Staedte-Buch>  (Vienna  1899,  to  date); 
Neuwirfh,  J.,  <Prag'  (Leipzig  1901)  ;  Luetzow, 
P.  H.  H.  von.  <Story  of  Prague'  (New  York 
1902) ;  Symons.  Arthur,  'Cilies°  (London  1903). 

PRAHRAN,  pra-ran',  Australia,  a  town  in 
the  state  of  Victoria,  four  miles  southeast  of 
and  suburban  to  Melbourne  (O'V.)-  It  is  a 
separate  municipality  and  in  lEuV  vas  made  a 
city.     Pop.   (1911  census)  45,367. 

PRAIA,  pra'ya,  or  La  Praia,  Cape  Verde 
Islands  (q.v.),  since  1770  cajntal  of  tnis  group 
of  14  Portugese  islands;  on  tiie  southeast 
coast  of  the  island  of  Sao  Thiago,  the  largest 
and  most  popnlous  of  the  14.  It  has  !i  good 
harbor  ana  commercial  relations  with  all  the 
cities  of  the  islands.  It  is  the  seat  of  the  gov- 
emor-general,  whose  palace  is  located  there; 
has  a  meteorological  obserratoiy;  and  ia  2n  im- 
portant cable  station  between  South  America, 
Europe  and  West  Africa.    Pop.  21,00a 

PRAIRIE,  a  treeless  region  in  the  Missis- 
sippi Valley,  adjacent  to  the  forested  area,  so 
called  since  the  time  of  the  early  French  explor- 
ers. The  eastern  border  of  the  prairie  region  is 
an  irregular  line  crossing  Minnesota  and  Wis- 
consin in  a  southeasterly  direction  and  extending 
into  western  Indiana,  thence  crossing  Illinois 
and  Missouri  southwesterly  to  the  borders  of 
Oklahoma  and  eastern  Tejcas.  From  this  forest 
line  the  prairies  extend  westward  from  200  to 
600  miles  to  the  Great  Plains,  into  which  they 
merge  quite  imperceptibly.  In  general  we  may 
say  that  the  characteristics  of  die  orairies  are 
intermediate  between  those  of  the  adjacent  for- 
ests on  die  east  and  the  plains  on  die  west.  The 
SChI,  climate,  rainfall,  etc,  of  the  prairies  are 
mnch  like  those  of  the  western  et^c  of  the 
forests.  As  we  go  westward  the  soil  becomes 
more  sandy,  the  climate  more  "continental*  and 
the  rainfall  less,  approaching  the  conditions 
iriiich  prevail  on  the  plains. 

The  soil  of  the  prairies  is  usually  dark  in 
color  and  rich  in  organic  matter.  It  is  com- 
posed of  very  6ne  particles,  and  when  dried 
after  wetting  becomes  very  hard.  It  contains 
much  finel^r  divided  sand,  and  is  generally  some- 
what de&ient  in  clay.  While  very  rich  and 
often  of  great  depth,  it  is  by  na  means  inex- 
haustible, and  the  better  classes  of  farmers  have 
found  it  profitaUe  to  add  fertilizers  from  time 

llie  climate  of  the  prairies  is  somewhat  mE»'e 
severe  than  that  of  the  adjacent  forest  areas,  on 
account  of  the  free  sweep  of  the  winds  which 
intensify  the  cold  of  winter  as  well  as  the  heat 
of  summer,  llie  annual  rainfall  is  about  30 
indies,  diminishing  somewhat  as  we  go  west- 
ward, and  this  is  so  distributed  that  by  far  the 
greater  portion  falls  in  the  spring  and  summer. 

Although  the  prairies  are  usually  spoken  of 
as  treeless,  this  is  not  strictly  true,  since  the 
streams  are  always  fringed  with  trees,  the  tree- 
less ateas  extending  over  the  higher  lands  from 
stream  to  stream.  Yet  since  these  forest  fringes 
are  often  confined  to  the  de^ p  narrow  valleys  in 
which  the  streams  flow,  they  are  often  scarcely 


noticcatle  as  one  looks  over  (he  landscape.    The 

vegetation  of  the  prairies  naturally  divides  itself 
into  that  of  the  open  country  and  that  of  the 
woodlands.  In  the  open  country  the  grasses 
constitute  the  dominant  vegetation,  since  they 
are  mostly  perennial,  and  very  tenacious  of  lite. 
The  species  which  are  most  common  are  grama 
(BoM(e(oKa  oligostachya,  B.  curlipenduta.  B.  hir- 
suta),  buffalo  grass  (_Bulbilis  dactyloidei) ,  drop- 
seed  grass  (Sporobolus,  of  several  speciesj, 
wild   Ttinc  grass   (Koeleria  crUtata).  blue-stem 


several  species),  Muhlenberg  grass  {Muhlen 
bergia,  of  several  species),  sand-grass  (Calama- 
^of («),  porcupine-grass  (Stipa  spartea),  Eaton 
grass  ^Ealonia},  spear-grasses  (Poa),  fescue 
grasses  (Festued),  brome-grasses  (Bromuj), 
wheat-grasses  {Agropyrwn),  and  wild-rye  , 
{Elynuts),  each  of  many  spedes.  Altogether 
about  150  native  species  of  grasses' grow  upon 
the  prairies,  affording  fine  pasturage  and  hay 
for  stock.  In  those  portions  of  the  prairies 
where  the  rainfall  is  abundant  these  grasses  con- 
stitute a  continuous  sod  which  completely  covers 
the  surface,  but  where  there  is  less  rain  they 
are  in  isolated  clumps  or  bunches,  and  are  then 
called  *biinch  grasses.*  In  all  prairies  there 
are  other  plants  which  grow  intermingled  with 
the  grasses,  the  most  conspicuous  of  which  are 
the  golden-rods  iSolidago  ripida,  S.  serotina,  S. 
canadensis,  and  other  species),  asters  {Aster 
patent,  A.  sfriceus,  A.  mvltiporvs,  and  other 
species),  sunflowers  (Helianthus  annuus,  and 
other  smaller  species).  A  few  shrubs  are  found 
scattered  over  the  prairies,  adding  to  the  variety 
of  the  vegetation,  most  noticeable  the  wild  roses, 
redroot  (Ceanolhus),  and  shoe-string  (Amor^, 
fhia  canescens),  the  last  so-called  on  account  of 
its  long  tough  roots  which  trcuble  the  plowman. 
The  woodlands  are  usually  found  bordering 
the  water  courses.  In  some  cases  they  con- 
stitute*broad  areas  extending  for  many  miles  on 
each  side  of  the  streams,  while  in  others  they 
are  narrow  belts  bnt  a  few  rods  in  width,  or 
even  mere  fringes  along  the  stream-banks.  The 
trees  of  the  praines  are  all  of  spedes  whidi 
have  wandered  away  from  the  eastern  forests,, 
and  pushed  up  the  streams  to  a  fpeater  or  less 
distance.  There  are  more  species  along  the 
eastern  side  of  the  prairies,  and  their  number, 
decreases  as  we  go  westward.  The  commtm 
spedes  are  oaks,  hickories,  walnuts,  willows, 
Cottonwood,  elms,  maples  and  ashes.  As  a  rule, 
these  trees  are  not  as  tall  as  those  «4)ich  occur 
in  the  heavy  forests  eastward,  and  they  gen- 
erally grow  with  more  spreading  tops.  Oc- 
casion^y,  however,  trees  of  gigantic  dimen- 
sions are  found  in  sheltered  situations.  Careful 
observation  of  the  trees  on  the  prairies  ^ows 
that  where  they  are  protected  from  fires,  stock 
and  other  adverse  influences,  they  generally  re- 
produce so  rapdily  as  gradually  to  extend  the 
forest  areas.  In  many  places  the  forest  belts 
along  the  streams  are  widening,  and  also  push- 
ing up  the  valleys.  Since  the  stoppage  of  jK'airie 
fires  this  natural  spreading  of  the  forests  has 
gone  on  rapidly,  so  that  there  is  to-day  more 
forest-covered  land  in  some  parts  of  the  prairie 
country  than  when  it  was  first  visited  by  white 
men.  The  prairie  lands  are  from  300  to  1,400 
feet  above  sea-level  and  are  broken  by  river 
channels  which  have  been  ait  in  places  to 
depths  of  over  100  feet. 
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PRAIRIE  CHICKEN,  or  PINNATED 
GROUSE,  a  familiar  western  gamebird  (Tym- 
panuehvs  americanui) .  Theeenus  Tympanuckus 
(or  Cupidonia)  is  particularly  well  characterized 
bjf  a  large  patch  of  naked  yellow  skin  on  each 
side  of  the  neck,  ordinarily  concealed  by  a  tuft 
of  narrow-pointed  feathers  attached  to  the  skin 
at  its  anterior  border.  Beneath  this  patch  is  an 
aif'Sac  connected  with  the  respiratory  system 
and  which  can  be  inflated  until  the  skin  is  dis- 
tended to  the  size  and  fonn  of  half  an  orange. 
The  head-crest  is  small,  the  tail  is  rather  short, 
rounded  and  formed  of  IS  rather  stiff  quills, 
and  the  tarsi  are  incompletely  and  lightly 
feathered  to  the  toes,  which  are  naked  and  con- 
spicuously webbed  at  the  base.  The  plumage  is 
plain,  the  colors  being  various  browns  and  yel- 
lows with  white  and  black,  finely  mottled  above 
and  more  boldly  barred  transversely  below.  The 
neck-tufts  of  the  male  are  two  axii  one-half  to 
three  and  one-half  inches  long,  those  of  the  fe- 
male being  considerably  shorter.  A  full-grown 
male  prairie-chicken  is  fully  I8  inches  long,  but 
the  females  are  smaller. 

The  changes  in  the  centre  of  population  of 
the  prairie  chicken  as  related  to  human  settle- 
ment of  the  country  are  interesting  and  still  in 
progress.  Formerly  it  ranged  throughout  all 
open  country  between  the  Appalachian  and  the 
Rocky  Mountain  systems,  and  from  Manitoba  to 
the  Gulf  Coast  As  the  country  has  become 
more  thickly  populated  it  has  disappeared  from 
many  regions  and  the  eastern  hmit  of  its  range 
has  moved  more  and  more  westward.  At  the 
same  time  the  clearing  of  the  forests  has  pro- 
vided much  new  open  country  which  it  has  been 
prompt  to  occupy,  replacing  other  species  of 
grouse  less  adapted  to  life  on  bare  prairies,  and 
becoming  abundant  in  many  places  where,  at  in 
parts  of  Minnesota,  the  land  is  cultivated  in 
large  tracts.  In  this  way  its  range  has  extended 
westward  and  northward  as  it  \aa  been  cur- 
tailed eastward.  Like  most  of  the  grouse  the 
prairie  chicken  is  gregarious,  living  in  flocks 
which  become  \ay  large  in  the  winter,  when  the 
tnrds  show  a  disposition  to  wander.  Through- 
ont  most  of  its  still  wide  range  this  species  is 
not  in  any  true  sense  migratory ;  but  a  definite 
northward  and  southward  movement  takes  place 
in  the  upper  oart  of  the  centra!  Mis»ssipfN  Val- 
ley, ahnougG  according  to  some  experienced 
gunners  and  omitholo^sts,  this  is  limited  to  the 
females,  the  males  bang  quite  stationary.  In 
the  spring  parlies  of  the  tnales  congregate  at 
dawn  on  knolls,  perform  various  antics,  and 
from  time  to  time  inflate  and  empty  die  air- 
sacs,  thus  producing  a  loud  booming  noise 
which  is  said  to  be  audible,  in  the  stillness  of 
the  time  and  place,  for  a  mile.  In  a  few  days 
the  females  gather,  when  the  cocks  engage  in 
fierce  battles  for  the  possession  of  mates,  before 
whom  they  stmt  and  swell,  with  drooping  wing<s 
and  spreading  tail,  widi  their  Cupid's  wings 
elevated  and  air-sacs  inflated  almost  to  tnrst- 
ing,  until  the  conquest  is  complete.  They  are 
monogamous  and  the  nest  of  grass  and  weeds 
is  built  in  a  concealed  spot  on  the  ground  and 
from  12  to  20  eggs,  of  a  grayish  or  buff  color 
and  either  unmarked  or  speckled  with  brown, 
are  laid.  They  are  said  to  hatch  in  about  25 
days  and  the  young,  which  run  at  birth,  are 
cared  for  chiefly  by  the  female,  wUch  has  also 
performed  the  labor  of  incubation.     Throu^i- 


out  the  summer  and  early  autumn  th^  remain 
in  fanuly  parties,  but  later  gadier  in  larger 
flocks.  The  food  consists  of  various  kinds  of 
berries,  nuts,  seeds,  shoots  and  buds  and  in- 
sects. With  the  development  of  the  prairie  re- 
gion _  as  a  great  grain-growing  country  the 
Srairie  chicken  has  come  to  be  e^iecially  abun- 
ant  in  the  cultivated  districts  and  to  adopt 
wheat  and  other  grains  as  special  articles  of 
diet  The  vast  numbers  of  grasshoppers  which 
they  destroy  should,  however,  more  than  com- 
pensate the  farmer  for  any  loss  of  grain  wluch 
he  suffers. 

The  prairie  chicken  is  so  proliflc,  that,  in 
spite  of  the  enormous  numbers  destroyed  an- 
nually by  cold  rains,  hawks,  skunks  and  other 
natural  influences,  and  by  man,  it  has  held  its 


of  the  grain -producing  prairie  States.  __  __. 
therefore,  of  far  greater  commercia]  importance 
than  all  Other  species  of  our  nadve  groasc 
comUned  and  not  only  are  immense  numbers 
consumed  within  those  States  but  many  tlioii- 
sands  are  shipped  to  New  York  and  other  east- 
em  markets,  where  its  rich  and  delicate  flesh  it 
in  demand  for  table  use.  Most  States  have 
seen  the  expediency  of  establishing  close  seasona 
and  of  prohibiting  the  use  of  snares  and  traps  in 
its  capture,  so  that  it  b  now  hunted  almost  ex- 
clusively with  the  shot-gun.  Many  States  have 
also  prohibited  its  shipment  for  sale  and  have 
limited  the  number  which  a  gunner  is  permitted 
to  shoot  in  one  day,  usualW  to  25  or  50.  Natur- 
ally it  is  the  great  ^ame  bird  of  its  range.    Its 


suits  from  a  day's  shooting  rather  than  t_  ___ 
gaming  qualities,  for  in  speed  and  other  at- 
tributes which  test  the  true  metat  of  the  sports- 
man the  prairie  chicken  cannot  compare  widi 
the  ruffed  grouse.  Early  in  the  seasoiL  when 
the  young  are  not  yet  -strong  of  vring  and  when 
better  cover  and  warm  weather  cause  the  birds 
to  lie  close,  bags  of  50  or  evMi  100  may  be 
made  by  a  good  shot  on  the  best  bunting- 
grounds,  but  with  the  advance  of  the  season  and 
cooler  weather  the  birds  become  more  alert, 
harder  and  swifter  of  wing,  the  long  quick  shots 
which  are  now  necessary  testing  the  skill  of  even 
the  most  experienced  gunner.  Still  later  noth- 
ing but  the  rifle  and  much  hard  tramping  is 
likely  to  yield  any  returns.  As  in  the  case  of  all 
similar  gallinaceous  birds,  a  strxmg  shooting  gun 
and  good  dogs  are  required.  Whether  the  lat- 
ter be  setter  ai  pointer  is  generally  immaterial, 
as  both  may  be  equal  in  speed,  ruse  and  ttain- 
ing.  For  this  work  on  the  wide,  little  watered 
prairies,  endurance  is  a  prime  qualification  and 
many  hunters  use  th«r  dogs  in  relays  The 
htst  dme  for  the  sport  is  in  the  early  monnng 
and  late  afternoon,  not  onif  because  tramping 
under  the  noonday  sun  ts  very  wearying  to 
hunters  and  dogs,  but  also  because  the  Ut<)s 
cease  feeding  at  tluit  time  and  retire  to  sheltered 
gulleys  and  ravinei.  The  species  is  easily  ilo- 
mesticated. 

It  is  very  commonly  stated  that  the  prairie 
chicken  was  found  throughout  the  New  England 
and  tdddle  States  a  century  ^o;  but  omitbolo- 
gists  are  now  practically  agreed  that  the  eastern 
heath  hen  is  a  distinct  species,  properly  called 
T.  ciipido.  At  one  time  it  was  common,  bat 
became  pracdcalty  extinct  75  years  ago.     At 
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hills  and  scrubby  plains  of  the  island  of  Martha'^ 
Vineyard,  where  the  birds  arc  seldom  seen  in 
the  thick  coverts  which  this  region  afiords.  In 
general  habits  the  heath  hen  differs  little  from 
Its  western  relative.  This  remnant  o£  Its 
race  is  absolutely  protected  by  the  Massachusetts 
game  law  and  a  generally  wmpathetic  local 
sentiment  A  third  Specifs  (T.  pallHicinctus) 
is  found  in  the  region  from  Kansas  to  Texas, 
and  along  the  Gulf  Coast  the  common  prairie 
chicken  develops  a  distinct  local  race  in  Texas 
and  Louisiana.  In  pans  of  the  northwest  the 
sharp-tailed  grouse  (Ptdioealei  phasiantlltu) 
is  called  prairie-chicken.    See  Grouse. 

Consult  Baird,  Brewer  and  Ridgway,  'Birds 
of  North  America)  (Boston  18B7)  ;  Sandys  and 
Van  Dyke,  'Upland  Game  Birds*  (New  York 
1902);  Coves,  'Birds  of  the  Northwest' 
(Washington  1874) ;  LefGngwell  and  others: 
'Shooting  on  Upland,  Marsh  and  Stream' 
(Chicago  1890) ;  Elliot,  'Gallinaceous  Game 
Birds  of  North  America'  (New  York  1897) ; 
Elliot,  'Monograph  of  the  Tetraonldse'  (New 
York  1872);  Palmer  and  Otds.  'EHgest  of 
Game  Laws,'  Bulletin  No,  16,  JCSv.  Biolopcal 
Survey,  United  States  Department  of  Agncul- 
tnre,  Washington  1902. 

PRAIRIE  DOG,  a  name  ^ven  to  dther  of 
the  two  species  of  mamiot-like  rodents  of  the 
western  plaiis  of  the  genus  Cynomys,  but  es- 
pecially to  C.  Ivdoviciantu.  It  is  about  a  foot 
lonit,  reddish-brown  above,  lighter  beneath.  Its 
habits  are  eminentlj-  sodaL  It  forms  large  com- 
munities on  the  higher  and  drier  parts  of  the 
plains,  each  burrow  having  a  little  cillock  at  its 
entrance,  forming  a  firm  curb  about  the  shaft, 
which  leads  steeply  down  to  a  series  of  cham- 
bers a  dozen  feet  or  more  undergrotmd,  where 
the  animals  spend  the  winter  in  comfort,  sus- 
tained by  a  store  of  the  stems  and  seed-heads 
of  sunflowers  and  similar  plants. 

These  colonies  were  naturally  several  acres 
in  extent,  forming  ^towns'  of  crowded  bur- 
rows; and  were  frequented  by  weasels,  wolves, 
badgers,  snakes  and  birds  of  prey,  which  preyed 
npon  the  rodents  and  their  young,  and  kept 
down  thar  numbers.  Since  the  general  settle- 
ment of  flie  borders  and  tiver-valleys  of  the 
Plains  rt^on,  the  prairie  dogs  have  been  bo 
avored  by  the  decrease  of  meir  natural  ene- 
mies and  by  the  spread  of  irrigated  cultivated 
lands,  supplying  them  with  both  water  and  food 
in  vast  abunoance,   that   they  have  increased 


□rtherii  Texas,  and  in  the  re^on  between 
the  upper  Arkansas  and  Platte  rivers,  were  so 
infested  with  the  animals  as  to  be  practically 
useless  to  man.  The  question  of  practical  relief 
from  this  condition  has  been  a  subject  of 
much  discussion  among  naturalists,  not  only,  but 
both  general  and  local  governments  have  been 
forced  to  act  in  assistance  of  the  farmers  and 
cattlemen.  The  most  successful  means  of  ex- 
termination seems  to  be  suffocation  in  their 
holes  by  means  of  bisulphide  of  carbon,  which 
is  placed  upon  balls  of  absorbent  material  and 
rolled  down  their  burrows.  Consult  publica- 
tions of  the  United  States  D^iartment  of  Agri- 
culture situx  1691. 


PRAIRIE  DU  CHIEN,  Wis.,  dty,  conoty- 

seat  of  Crawford  County,  on  the  Mississippi 
River  and  on  the  Chicago,  Missouri  and  Saint 
Paul  and  the  Chicago,  Burlington  and  Quinqv 
railroads,  ahout  90  miles  in  direct  line  west  ot 
Madison.  In  the  vidnity  of  ibe  city  of  mineral 
springs.  Previous  to  its  settlement  the  ground 
on  which  the  dty  stands  now  was  open 
prairie  land.  It  is  said  that  it  vm  then  Ae  seat 
of  an  Indian  diief  named  *The  Dog,*  from 
which  the  French  gave  it  its  (present  name. 
Prairie  du  C^ien  was  settled  in  1783,  but  a 
French  fort  was  built  here  in  1685  and  aban- 
doned a  few  years  later,  AnolJier  fort  was 
built  in  1755.  In  1786  the  British  surrendered' 
this  place  to  the  United  States,  but  captured  it 
again  in  1814  and  retained  possession  for  two 
years.  In  1872  it  was  incorporated.  Prairie  du 
C^iien  is  the  trade  centre  of  a  fertile  agricul- 
tural section.  The  chief  manufactures  are  pearl 
buttons,  barrels,  veneer,  egg  cases,  wool«i 
goods,  pickles,  dairy  products.  The  trade  is 
chiefly  in  eggs,  poultry,  farm  and  dairy  prod- 
ucts, buttons  and  its  own  manufactures.  The 
prindpal  public  buildings  are  the  churches  and 
schools;  the  ruins  of  Fort  Crawford  (1830) 
still  remain.  The  educational  institutions  are 
College  of  the  Sacred  Heart,  for  boys  and 
young  men;  Saint  Mary's  Institute,  for  girls; 
a  fii^  sdhoot,  public  and  parish  schools  and  a 
public  libraty.  The  population  in  191(1  was 
3,149.  Consult  'State  Historical  Society  of 
Wisconsin  Collections*  (Mafison  1855-1916). 

PRAIRIE  POX,  the  swift  or  kit  fox  (Fwl- 
*«  velox)  of  the  western  American  plains.  See 
Fox. 

PRAIRIJC  GROVE,  Battle  of,  an  engage- 
ment between  the  Confederates  under  Cieneral 
Hindman  and  the  Federals  under  (^ens.  F.  J. 
Hcrron  and  J.  G.  Blunt,  at  Prairie  Grove^  Art, 
7  Dec.  1861  Blunt  had  been  stationed  for  some 
lime  at  Cane  HUl,  when  he  received  informa- 
tion that  Hindman.  with  a  force  of  about  25,000, 
was  advandng  northward  to  enter  Missouri. 
He  immediately  summoned  Herron  and  fais  two 
divi^ons,  then  near  Spring£el^  Mo.,  to  his  aid. 
Herron  reached  Fayettcvillei  about  12  miles 
from  Blunt's  position,  in  the  momintr  of  1  De- 
cember, and  Hie  Confederates  at  that  time  lay 
between  tlie  two  Union  cara^.  Early  that 
morning  Hindman,  with  11,000  men,  moved 
against  Herron;  the  Confederate  cavalry  at 
first  had  tlie  advantage,  but  were  in  turn  driven 
back  by  Herron,  whose  entire  force  came  up; 
Hindman  then  took  up  a  strong  position  ami 
awaited  attack:  Meantime  Blunt  hastened  to 
Herron's  aid,  and  Hindman  thus  faced  a  force 
superior  to  his  own  in  both  numbers  and  equip- 
ment The  battle  lasted  the  greater  part  ot  the 
^33,  and  the  Confederates  were  finaHv  foiled 
to  retreat.  The  Confederate  loss  in  killed, 
wounded  and  missing  was  1,317:  the  Federal 
toss,  1,251.  The  battle  was  of  importance  as 
checking  the  further  advance  of  the  Confed- 
erates into  Missouri.  Consult  'The  War  of  the 
Rebellion'  (Series  I,  Vol.  XXII,  Part  I,  pp.  67- 
158.  Washington  1888). 

PRAIRIE  HEN.    See  Praime  Chicken. 

PRAIRIE  PIGEON,  name  given  in  the 
prairie  region  of  the  western  United  States  to 
both  the  golden  plover  and  the  upland  plover. 
See  Pujveb;  Sahshfeb. 
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PRAIRIE  RATTLESNAKE,  a  name  ap- 
plied to  one  of  several  rattlesnakes  to  be  found 
on  the  prairies  of  North  America,  the  massa- 
sauga  {Sistrurui  calenatus).  See  Rattlesnake. 

PRAIRIE  SCHOONER,  a  type  of  cov- 
ered wagotu  used  by  the  pioneers  in  transport- 
iDg  their  chattels  across  the  western  prairies. 
As  a  type  they  have  vanished,  but  the  coverinK 
of  the  modern  army  motor  truck  is  arranged 
in  many  respects  similarly  to  (hat  of  the  early 
prairie-schooner-^ more  or  less  of  a  horseshoe 
shape  with  openings  in  front  and  back. 

PRAIRIE  SQUIRREL,  or  GOPHER,  & 
name  for  several  animals  of  the  genus  Spermo- 
phUtit,  fotuid  in  the  American  prairies  in  great 
numbers.    See  Gofheb. 

PRAIRIE  STATS,  a  name  applied  to  Illi- 
nois from  the  fact  that  the  face  of  the  State  is 
mostly  a  level  table-land,  elevated  from  300  to 
800  feet  above  the  sea. 

PRAIRIE  WOLF,  the  coyote  (q.v.). 

PRAISE  OP  FOLLY,  The  ('Morise  En- 
comium*), 'the  wittiest  of  all  Erasmus's  writ- 
ings" (Froude),  was  written  at  Sir  Thomas 
More's  house  in  Bucklersbuiy  immediately  after 
Erasmus's  return  from  Italy  in  1509.  but  was 
not  published  until  two  years  later  when  Era^ 
mas  went  to  Paris  to  see  it  throuch  the  press. 
At  least  12  editions  followed  within  the  next 
10  years;  and  several  ^iglish  translations 
quickly  appeared,  so  that  Milton  in  1628  speaks 
of  it  as  being  "in  everyone's  hands*  at  Cam- 
bridge, la  a  dedicatory  letter  to  More,  Eras- 
mus tells  us  that  *the  first  hint  (of  the  work) 
was  your  own  surname  of  More,  which  comes 
as  near  the  literal  sound  of  the  word  (Moria) 
as  yoarself  are  distant  from  the  sipnification  of 
it,  and  that  in  all  men's  judgments  is  vastly 
wide.'  From  a  subsequent  letter  to  John  Botz- 
heim  (1523)  it  appears  that  Erasmus  had  in- 
tended at  the  same  time  to  write  three  essays 
in  praise  of  Folly,  Nature  and  Grace,  respec- 
tively,  but  that  the  carping  disposition  of  cer- 
tain persons  made  him  change  his  mind.  ^The 
Praise  of  Folly,'  which  is  very  entertainingly 
written  and  is  filled  witih  proveitis.  classic^ 
allusions  and  quotations  from  liie  poets, 
scourges  the  abuses  and  follies  of  the  various 
dasses  of  contemporaty  society,  although  not 
by  lashing  particular  persons  by_  name;  *I  did 
not,*  Erasmus  tetb  us,  'so  far  imitate  Jtivenal 
as  to  rake  into  die  sink  of  vices  to  procure  a 
laughter  rather  than  create  a  heariv  abhor- 
rence.* The  entire  work  is  put  into  the  mouth 
of  Folly  herself,  who,  after  describing  her  dft- 
scent,  education  and  attendants,  proceeds  to 
show  that  no  class  of  human  beuigs  is  free 
from  her  influence.  In  this  process,  it  is  shown 
tc  what  extent  grammarians  and  poets,  philoso- 
phers and  theolocrians,  religious  and  monks, 
princes  and  courtiers,  popes,  cardinals  and 
bishops  and  all  other  classes  of  men  are  under 
Follys  sway.  The  work  is  comparatively  free 
from  the  coarseness  of  speedi  prevalent  at  the 
time,  and  men  like  More  said  that  it  needed  no 
defense.  It  has  been  charged,  however,  that  it 
was  a  deliberate  attempt  to  cHscredit  the 
Church,  but  this  charre  is  unfounded,  unless  by 
the  words  "the  Church*  one  means  'the  wicked 
and  unfaithful  ministers  of  the  Qiurdi.* 
Among  diese  indeed  it  produced  consternation, 
although  its  author  did  not  incur  the  tKsfavor 


of  secular  princes,  many  fellow-clerics  and  even 
Pope  Leo  a.  Hard  as  he  had  struck  at  the  ex- 
isting evils  he  had  said  nothing  for  which  the 
Church  courts  could  openly  punish  him.  When 
it  is  remembered  that  'The  Praise  of  Folly'  ap- 
peared after  the  pontificates  of  such  Popes  as 
Alexander  VI  and  Julius  11,  at  a  time  when 
simonv  and  similar  abuses  had  made  such  an 
inroad  into  the  Church  that  plans  were  laid  for 
convening  the  great  refonnalory  Council  of 
Trent,  it  is  not  difficult  to  imagine  that  such 
outspoken  works  as  the  one  under  discussion 
were  needed  to  speed  the  day. 

Hmamr  F.  Wkoht. 

PRAISES  OF  THE  CREATURES,  The. 
See  Canticle  of  tre,  Sun. 

PRAJAPATI,  Hindu  divinity,  having  the 
character  of  a  creator;  at  various  periods  this 
name  was  given  to  different  Hindu  ddties,  such 
as  Indra,  Brahnta,  etc.  Thus  there  were  many 
Prajapatis,  and  the  Puranas  contain  many  Int- 
ends concerning  them.  Consult  Monier-Wil- 
liams,  Sir  M.,  Brahmanism  and  Hinduism* 
(4th  ed.,  London  1891);  Barth,  A.,  'The  Re- 
ligions of  India'  (Boston  1882) ;  Hopkins,  E. 
W.,  'The  Religions  of  India*  (Boston  i^S) ; 
Macnicol,  N.,  Indian  Theism'  (London  1915). 

PRAJSfA  PARAMITA,  the  principal  Su- 
tra (bo^  of  rules  or  precepts)  of  the  Ma- 
hayana  School  of  Buddhists.  'The  words  mean 
in  Sanskrit  'absolute  or  transcendental  wisdom.* 
Consult  Walleser,  M.  G.  L..  'Prajiia  ParamitS; 
Die  Vol]  Konimeubeit  der  Erkeuntris'  (in 
Quellen  der  Relipons-Ges chichi e,'  Vol.  VI, 
Gottingen  and  Leipzig  1914). 

PRAKRIT  LANGUAGES  AND  LIT- 
ERATURE. The  term  Prakrit  is  applied  to 
the  vernacular  languages  of  India,  in  distinction 
from  the  literary  idiom,  the  Sanskrit  (fopu- 
krila,  purified,  refined;  prakrit,  natural,  com- 
mon), and  it  is  a  sign  of  die  venerable  a«e  of 
Prakrit  that  we  fina  traces  of  it  even  in  some 
very  early  Vedic  hymns.  Prakrit  again  is  sub- 
divided into  primary,  secondary  and  tertiary, 
according  to  the  period  when  each  of  these 
three  forms  of  the  vernacular  was  in  general 
use  There  are  two  main  groups  of  primary, 
Prakrit,  namely,  llie  Aryavarta,  or  that  spoken 
in  the  central  part  of  India,  the  Madhya-desa, 
and  that  current  in  the  zone  beyond,  the  so- 
called  'Ouier  Band."  That  of  the  Midland 
developed  in  its  turn  into  literary  Sanskrit 
albout  B.C.  30O.  Irrespective  of  that  process, 
however,  the  primary  Prakrits  arose  and  grew 
in  accordance  with  the  usual  courses  of  pho- 
netics, with  a  general  tendency  to  simplify  the 
different  idioms,  eliminating  hardi  consonants 
and  diphthotws  and  also  complicated  grammar 
forms.  Side  by  side,  however,  with  the  literary 
Sanskrit  there  developed  in  iht  central  region 
of  India  a  vernacular,  though  this  was  some- 
what hampered  in  its  growth  by  the  literary 
tongue.  One  of  die  secondary  Prakrits  at 
least,  the  P5Ii,  grew  into  the  literary  vehicle  of 
Buddhism  and  became  a  highly  articulated 
tongue.  Besides,  other  Prakrits  in  a  measure 
went  through  the  same  process  and  blossomed 
out  into  fiterary  languages,  both  for  profane 
and  sacred  uses.  Thus,  Jainism  (or  the  Jaina 
religion,  a  regenerated  Brahmanism)  was 
propagated  by  three  distinct  Prakrits,  and  in 
the  Indian  drama  and  in  other  branches  of  lit- 
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craiy  productioti  some  of  the  cotncnon  dialects 
were  likewise  employed.  Siiifr]ilarlr  enougfa,  in 
sudi  dramas  the  Brahmans,  heroes  and  persons 
of  hi^  lineage  and  the  female  personages,  the 
cetesttal  n^ghs,  councsans,  etc.,  only,  spo\x 
KCQcrall^  in  Sanskrit  to  the  audiences,  sU  the 
others  in  the  various  forms  of  Prakrit  In 
fact,  our  knowledge  of  ilie  older  Prakrits  has 
been  greatly  enhanced  by  this  Indian  stage  con- 
vention, because  the  vemacnUrs  thus  employed 
in  filays  by  acting  persons  varied  greatly,  par- 
taloog  as  they  did  of  the  provindal  diaracter 
assimied  by  each.  Often  as  many  as  10  dif- 
ferent forms  of  Prakrit  are  thus  introduced  in 
a  sin^  play  to  the  audiences,  and  of  some  of 
the  less  prominent  Prakrits,  notably  of  those 
possessing  no  literature  of  their  own,  we  should 
not  have  a  single  trace  without  the  aid  thus 


its  k>we3t  erpreasion,  is  die  Apahhr\ 
(■corrupt*  language,  or  "patois"),  a  naoK 
given  to  the  wholly  unliterary  form  of  Prakrit, 
the  one  quite  devoid  of  gramtnadcal  niceties 
and  ingenious  refinements  of  speech.  However, 
it  might  happen  that  the  Apabhramsa  itself  grew 
into  a  literary  vehicle  and  received  a  gram- 
matical constructioii,  while  a  coarser  form  of 
the  same  vernacular  remained  as  the  speedi 
of  the  totally  uncultured  masses.  The  secondary 
Prakrits  a^n  attained  a  double  growth,  that 
of  the  Uadhya-desa,  or  Midland  region  of 
India,  which  was  named  Saurtueni,  antllhat  of 
the  surrounding  country  district.  Sauraseni 
extended  as  tar  as  Lahore,  overrunning 
Rajputana  and  Gujerat.  Its  vocabulary  was 
nearly  identical  with  the  primary  Prakrit,  but 
^oneticafly  there  was  considerable  dianze. 
The  Prakrits  of  the  Outer  Band  comprised  tie 
Magadht,  Ardhamagadhi  and  Maharastri.  Pali 
grew  out  of  Miigadhi.     Ardhami^dhi    Cha'f 


that  name,  reaching  from  the  Nerbudda  

Kistna  and  induding  parts  of  Bombay  and 
Hyderabad,  all  of  it  south  of  the  Sauraseni 
territory.  At  one  time  the  prevalence  of 
Prakrit  of  die  Outer  Band  extended  up  to  and 
including  Benares.  As  a  general  point  it  ought 
to  be  noticed  that  there  was  an  Apabhramsa 
(corruption)  to  ea<ii  proper  form  of  Prakrit. 
But  uniform  with  them  all,  Prakrit  and 
Apabhramsa  both  had  the  inclination  to  do 
away  with  certain  harsh  consonantal  sounds  that 
existed  in  literary  Sanskrit  itself,  and  with  as 
much  grammatical  restriction  as  possible.  Thus, 
for  example,  the  Sanskrit  bratam  (brother) 
deyctops  into  vatam  in  Pali  and  into  TtoaiN  in 
Maharastri.  A  number  of  tiie  Prakrits,  too, 
cast  out  Ac  Sanskrit  r.  Of  all  these  Prakrits  it 
is  Maharastri  that  deserves  most  mention.  In 
the  Indian  texts  it  usually  stands  for  Prakrit 
Ptr  St.  It  obtained  literary  prominence  quite 
early,  epical,  lyrical  and  dramatical  literature 
beitw  alike  cultivated.  Ardbamaeadhi  also 
produced  much  literature,  though  of  a  some- 
what inferior  texture.  However,  the  early 
Jaini  books  were  composed  in  it  Sauraseni  is, 
on  die  other  hand,  the  usud  prose  dialect  of  the 
riays  and  is  also  used  exclusively  by  one  of  the 
Jaini  sects  in  their  writings.  There  is,  then, 
a  plentitnde  of  material  from  which  to  study 
the  earlier  as  well  as  the  later  Prakrits,  and 


there  are  sremtoars,  too,  to  help.  Throug^iout 
one  notices  a  steadily  proceeding  decay  of 
grammatical  rules  and  forms  in  all  the  Prakrits, 
until,  as  in  the  Hindustani  of  to-day,  a  purd^ 
analytical  vernacular  is  the  residt  In  their 
general  ^onetic  effect  there  was  a  flatleninff 
of  the  vowels  and  a  pruning  away  of  super- 
abundant consonants.  To  be  more  explicit  as 
to  the  poetical  and  literary  uses  made  of  the  Pra- 
krits, the  holy  writings  of  the  jaina  religion,  the 
tiWaSf  etc,  were  in  Ardhamagadhi;  the  non- 
canonical  books  of  the  Svetamtbaia  sect  were 
in  Maharastri,  and  the  canon  of  the  Di- 
gambaras  was  in  Sauraseni.  In  lyrics,  which 
all  are  of  a  hif^ly  artificial  type,  the  Prakrit 
reigns  supreme.  Most  admired  by  Indians  is 
Hala's  'Sattasal,'  a  coUection  of  lyrics  com- 
nled  some  time  before  the  7th  century  A.n 
There  is  much  grace  and  playful  fancy  dis- 
played in  this  collection,  though  in  range  of 
subjects  and  thought  somewhat  narrow.  Many 
imitations  inspired  Dy  this  volume  have  appeared 
in  India,  die  best  being  probably  the  'Satsai,* 
of  Bihari  Lil  (17th  century).  The  sources 
whence  Hala  drew  are,  unfortunately,  lost  It 
has  been  contended  Itiat  the  "Mahibhirata.* 
also  owed  much  to  Prakrit,  and  that  it  had  first 
been  written  as  a  folk-epic  in  the  early  vernac- 
ular before  being  done  over  into  Sanskrit 
proper.  Maharastri  was  employed  for  lyrics, 
even  in  Sanskrit  dramas,  as  Sauraseni  was  for 
most  interspersed  dialogue.  In  Prakrit  epic 
poetry  the  *Ravanyavaha»  (Death  of  Raviina), 
cased  on  the  'Kamayana'  of  Pravarasena 
(about  A.a  700)  occupies  first  place.  Since 
then  the  *Gaiidav^a*  by  Vlikpabi  (about  750 
A.D.),  telling  of  the  taking  of  Bengal  by 
Yasovarman,  and  the  'Kum&rapala-carita' 
(a.d.  1150)  are  the  most  pretentious.  Of 
Prakrit  dramatic  literature  may  be  mentioned 
the  'Karpura-manjari,*  a  lively  comedy  of 
intrigue  (A.D.  900}  by  Rajasekhara ;  in  fiction 
•ICathasaritsagara;;^  a^lale  of  adventures  l^ 
Somadra,  anj  'Gitagovinda'  by  Jayadeva,  a 
fanciful  narrative  may  be  cited. 
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PRAH,  i>rilin,  Christen  Henrikaen,  Dan- 
ish poet,  critic  and  economist :  b.  Gudbrands- 
dalen,  Norway,  4  Sept.  1756;  d.  island  of  Saint 
ThotauB,  West  Indies,  25  Nov.  1821.  He  studied 
at  Copenhagen  and  in  1781,  as  a  member  of  the 
agricultural  and  commercial  college  of  Copen- 
hagen, he  undertook  several  tours,  the  results 
of  which  were  published  in  the  Commttcial 
Jourrtal,  founded  by  him  in  1782.  In  181S  he 
was  discharged  from  his  office  with  a  small 
pension,  ana  in  1819  became  colleclor  of  cus- 
toms  on  the  island  of  Saint  Thomas.  His 
numerous  writings  embrace  a  great  variety  of 
subjects,  both  in  political  and  natural  science. 
Amon^  his  poetioJ  productions  are  'Heroide 
an  Ench';  and  'Starkodder'  (Copenhagen 
1785),  a  heroic  poem,  in  15  cantos.  He  also 
edited  J.  H.  Wessel's  'Collected  Writings' 
<I787).  Besides  the  ComiHtrciat  JounnJ  he 
founded  another,  the  Minerva,  a  critical 
monthlv  whidi  rendered  essential  service  in  the 
formation  of  literary  taste  in  the  Scandinavian 
Ungdoms.  As  editor  of  the  latter  he  was  suc- 
ceeded by  K.  L.  Rabbek,  who  edited  and  pub- 
Hshed  his  <Works»  (six  vols.,  1824-29).  Con- 
sult Host.  J.  K.,  <Til  (3iristensen  Henrikaea 
Prams  Amindelse>  (Copenhagen  1820). 

PRANO,  pring,  Lonia,  German- American 
engraver  and  puUidier:  b,  Breslau,  Germany, 
12  March  1824;  d.  Los  Angeles,  CaL,  15  June 
1909.  His  part  in  the  revolutionary  movement 
of  1848  compelled  him  to  leave  Germany  and  he 
came  to  this  country  in  1850.  He  established 
himself  as  a  wood  engraver  in  Boston,  later 
becoming  a  lithographer,  and  in  1861  enga^d 
In  publishing,  malun^  a  specialty  of  color  pnnt- 
ing.  He  was  espeaally  known  for  his  well- 
execated  reproductions  of  famous  paintings. 
He  invented  the  Prang  method  of  art  instruc- 
tion and  published  the  drawing  books  and 
materials  used  in  that  course.  He  was  president 
of  the  Prang  Educational  Company  of  Boston 
and  of  the  Taber-Prang  Art  Company  of 
Springfield,  Mass.  He  published  *Tbe  Prang 
Stan<urd  of  Color'  (1898) ;  and  with  John  5. 
Oark  and  Mary  D.  Hicks,  <Su8gestions  for 
Color  Instruction'  (1893). 

PRASE.    See  Quaht2. 

PRATER,  pri'tSr,  the  most  famous  prom- 
enade of  Vienna.    See  Vienka. 

PRATI,  Giovanni,  i6-van'ne  pra'te,  Italian 

C:  b.  Dasindo,  near  Trent.  27  Jan.  1814;  d. 
X,  Italy,  9  May  1884.  He  studied  law  at  Uie 
Universi^  of  Padua,  from  which'  ho  was 
graduated  in  1834,  but  soon  turned  to  litera- 
ture. Strongly  anti- Austrian  and  deeply  in 
sympathy  wim  the  movement  for  national  inde- 

SEndence  and  unity  under  the  rule  of  the  royal 
ouse  of  Savoy,  he  was  frequently  in  political 
difficulties  during  the  period  of  Italy's  unifica- 
tion. He  Kved  successively  in  Milan,  Turin, 
Florence  and  Rome.  His  first  major  work, 
'Edmenegarda'  (1841),  a  narrative  poem  of 
the  Romantic  smwoI,  was  received  with  ex- 
traordinary favor.  Several  volumes  of  lyric 
poetry  still  further  increased  the  poet's  rqrata- 
tion,  but  during  the  last  year^  of  his  life  he 
wrote  but  little.  In  1862  he  was  elected  to  the 
Italian  Parliament  and  in  1876  became  senator. 
He  was  a  prolific  writer  of  rather  tmeven 
merit.  Endowed  with  rich  imagination  and 
facility  of  style  and  expression,  he  was  lacking 


in  originality  and  depth.  Some  of  his  lyric  poems 
are  amount  ifae.best  of  his  time,  but  mndi  of 
his  work  is  mediocre.  His  works  Include  'Cinti 
Lirici,  Canti  i«er  il  Popolo  e  Ballate>  (2  vols., 
Milan  18«)  ;  'Lettere  a  Maria'  (Turin  1843) ; 
'Memorie  e  Lacrime';  'Nuovi  Canti'  (Turin 
1844) ;  <Poesie'  (Palermo  1844) ;  'Nuovi 
Vorsi*  (Venice  1848);  <Poesie  Politiche> 
(Italia  1850) ;  'Rodolfo'  (Turin  1853)  :  'Satana 
e  le  Graae'  (Pinerolo  1855);  'Ariberto' 
(Tnrin  1860);  'Armando'  (Florence  1868); 
'Psiche*  (Padua  1876);  'Iside'  (Rome  1878). 
A  collection  of  his  works  was  published  as 
<Opere  Varie>  (5  vols.,  Milan  18?5).  Consult 
Zanlchelli,  D.,  'La  Rivolurione  de  1848  c  le 
Poesie  Politiche  di  G.  Pruti'  (Bologna  1895); 
Cavalluzzi,  C,  'La  Pocsia  del  Prati'  (Citta  di 
Castello  1898)  ;  Emmert,  Bruno,  'Saggio  Biblio- 
grafico;  Giovanni  Prati'   (in  'Atti  della  R.  I. 


and  285,  Vol.  18,  p.  89,  Rovereto  1911). 

PRATINA8,  Greek  poet;  flourished  about 
SCO  B.C.  He  was  a  native  of  Phlius  in  the 
Peloponnesus  and  became  famous  as  a  lyrical 
and  dramatic  poeL  He  is  credited  with  orig- 
inating the  satyric  drama  which  he  introduced 
at  Athens.  Fragments  of  his  lyrical  poetry 
have  been  collected  and  published  by  T.  Bergk 
In  'PoetEe  Lyrici  Grro'  (Leipzig  1843)  ■  Naudc, 
A.,  'Tragieorum  Graecorum  Fragmenta^  (Leip- 
zig 1856) 

PRATINCOLE,  a  genus  Glareola  of  wad- 
ing birds  of  the  family  GlartolidiB,  allied  to  the 
plovers,  inhabiting  the  temperate  and  warmer 
regions  of  the  Old  World.  About  half  a  dozen 
species  are  described  in  Europe,  Asia,  Africa 
and  Australia,  frequenting  the  borders  of 
rivers,  lakes  and  marshes  in  low  and  hi^ 
re^ons;   the   food  consists  of   worms  a--*   — 


lows;  they  fly  and  run  very  swiftly;  the  d._.  _ 
a  slight  structure  on  the  Rround,  among  the 
thick  herbage  of  the  marshes,  and  die  eggs 
three  or  four  in  number.  All  scream  noisi^'. 
The  collared  pratincole  {G.  pratincoh,  PalL;, 
plentiful  in  southern  Europe  is  about  the  si*e 
of  a  blackbird,  nine  inches  long;  it  is  brown 
above,  white  on  the  rump  and  below;  the  throat 
surroimded  by  a  black  circle;  the  base  of  the 
bill  and  the  feet  reddish. 

PRATIQUE,  ptat'^E,  a  term  used  to  sig- 
nify the  penaission  given  to  a  vessel  to  hoM 
communication  with  the  land  after  the  port 
authorities  have  been  satisfied  .that  the  ship  is 
free  from  infectious  discaset.     See  Quaiak- 

TIITE. 

PRATO,  pra'tO,  Italy,  dty  in  the  province 
of  Florence,  on  the  Bisenzio,  II  miles  north- 
west of  Florence,  with  which  it  is  connected 
by  a  railroad  and  a  street  railway.  It  is  suf^ 
rounded  by  ancient  walls  and  is  a  well-bail^ 
cheerful-looking  place.  The  cathedral,  begun 
in  the  12th  and  finished  in  the  15th  centafy, 
with  a  veiv  beautiful  open  air  pulpit  by  Dona- 
tello  and  MiclMloizo,  contains  also  some  very 
fine  frescoes  by  Fra  Fitippo  Linpi  (q.v.). 
Amongst  the  oiner  memorable  buildings  are  a 
ooort  of  justice,  several  other  churches,  mon- 
asteries, convents,  an  old  castle,  an  ancient 
ptKtorinm  (Palazio  Pretorio),  a  college,  called 
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candles,  olive  oil,  crackerE,  clothing  ,.. 

niture,  togetiier  with  its  iron  and  copper  works 
have  made  Prato  a  prospett>us,  up-to-date  city. 
It  is  the  seat  of  a  bishop.  Pop.  (1910)  20^ 
(city  proper)  ;  56,715  (commune). 

PRATORIUS,  prt-td'rf-6s  Michael,  Gei^ 
man  composer:  b.  Kreuiberg,  Thuringia,  IS  Feb. 
1571;  d.  Wolfenbiittel,  Brunswick,  15  Feb. 
1^1.      Details    concerning   his    hfe    are    very 


Brunswick,  and  later  was  appointed  prior  ol  the 
monastery  of  Ringelheim,  near  Collar,  with  the 
privilege  of  making  his  residence  where  he 
chose.  He  was  one  of  the  most  prominent  com- 
posers of  his  time  and  also  an  able  writer  on 
musical  topics.  His  most  noted  Kterary  work 
is  'Synta^na  Musicunj>  (Wolfenbntlel  1614- 
20),  and  his  comjiositions  include  'Kusx 
Sionisc*  (published  in  16  volumes,  containing 
1,244  vocal  numbers,  Wolfenbuttel  160MO) ; 
'Musa  Aonia'  (9  vols.),  etc.  His  works  are 
now  exceedingly  rare.  A  detailed  description 
of  the  contents  of  'Syntagma  Uusicum*  may 
be  found  in  'Grove's  Dictionary  of  Uusic  ana 
Musicians'  (Vol.  Ill,  p,  806,  New  York  1911), 

PRATT,  Ambrose,  Australian  journalist 
and  author:  b.  Forbes,  New  South  Wales,  31 
Aug.  1374.  He  was  graduated  in .  law  from 
Si<mey  University,  but  tie  soon  left  his  profes- 
sion to  join  the  editorial  staff  of  the  Melbourne 
Agf  (1905).  His  published  works  include  the 
following;  'King  of  the  Rocks'  (1900); 
'The  Loot  of  flie  Tien-ti-Hway'  (1900); 
'Franks,  Duellist'  (1901);  'The  Great  Push 
Experiment'  (1902) ;  'Vigorous  Daunt.  Bil- 
lionaire' (London  1903;  New  York  1904); 
'Three  Years  with  Thunderbold'  (1905);  'The 
Countershake'  (1906) ;  'The  Remittance  Man> 
(1907);  'The  Emperor  and  his  Double';  'First 
Person  Paramount'  (1908)  ;  'The  Veiled  Man' 
(1909),  and  many  short  stories. 

PRATT,  AniM,  English  botanist:  b.  Strood. 
England,  5  Dec  1806;  d.  London,  England,  27 
July  1893.  She  made  a  life-study  of  the  nature 
of  plants  and  her  writings  reveal  a  wide  knowl- 
edge as  Weil  as  a  deep  love  of  nature.  Her 
books  are  illustrated  with  her  own  excellent 
sketches  and  achieved  great  popularity.  She 
had  the  happy  faculty  of  combinmg  a  popular 
Style  with  a  considerable  amount  of  scientific 
accuracy,  so  that  her  books  served  not  only 
the  purpose  of  increasing  popular  interest  in 
botany,  but  also  added  considerably  to  the  sum 
total  of  knowledge  re^rding  English  plants, 
grasses,  etc  The  most  important  of  her  books, 
all  of  which  were  published  in  London,  are  'The 
Field,  the  Garden  and  the  Woodland'  (pub- 
hshed  under  the  pseudonym  'A  Lady,'  1838) ; 
'Flowers  and  their  Associations'  (1840)  ■ 
'Dawnings  of  Genius,  or  the  Early  Lives  of 
"       ;   Eminent  Persons   of  the  Last   Century' 


Seaside'  (18S0)  ;  'Our  Native  Songsters' ;  'The 
Green  Fields  and  their  Grasses';  'Wild  Flow- 
ers' (2  vols.,  18S2) ;  'Flowering  Plants,  Grasses 
and  Ferns  of  Great  Britain>  (5  vols.  I8S4); 
'The  Ferns  of  Great  Britain,  etc'  (1855)  ;  'The 
Poisonous,  Noxious  and  Suspected  Plants  of 


our  Fields  and  Woods,  etc»  (18S7) ;  'The 
British  Grasses  and  Sedges,  etc>  (1859); 
'Haunts  of  the  Wild  Flowers'  (1863).  She 
also  translated  Ottilie  Wildermuths  'Im 
Tageslicht'  and  published  it  in  1865  under  the 
title  'By  Daylight.' 

PRATT,  Bela  Lyon,  American  sculptor: 
b.  Norwldi,  Conn.,  II  Dec  1867;  d.  Boston.  19 
May  1917.  He  stD<Ued  at  the  Yale  School  of 
Fine  Arts  under  Niemeyer  and  Wier,  and  at 
the  Art  Students  League  in  New  York  under 
Augustus  St.  Gaudens,  F.  Edwin  Elwell, 
William  Chase  and  Kenyon  Cox,  working  under 
St.  Gaudens  in  his  studio.  Later  he  studied 
in  Paris  under  Chapu  and  Falquiere  and  at 
the  Ecole  des  Beaux  Arts.  He  received  two 
medals  and  two  prizes  while  in  Paris  and  in 
1892  he  returned  to  the  United  Stales.  He  has 
been  instructor  of  modeling  at  the  Boston 
Museum  of  Fine  Arts  since  1893.  He  has 
produced  many  worics  in  sculpture,  including 
statues,  memorials,  portrait  busts,  tablets, 
medallions  and  other  works.  He  is  a  member 
of  the  National  Institute  of  Arts  and  Letters, 
the  American  Academy  of  Arts  and  Sciences 
and  of  the  National  Sculptors  Society.  He 
was  awarded  a  gold  medal  at  the  Panama  Ex- 
position in  1915!  Among  his  worics  may  be 
mentioned  two  colossal  groups  on  the  Water 
Gate  of  the  Peristyle  at  the  Chicago  Exposition ; 
the  Eliot  medal  for  Harvard  University  and 
the  Yale  K-centennial  medal ;  six  seven-foot 
spandrel  figures  for  the  main  entrance  of  the 


lions,  'The  Seasons'  there;  recumbent  figure 
of  Dr.  Coit,  Saint  Paul's  Church,  Concord, 
N.  H.,  which  received  honorable  mention  at 
the  Paris  Saton  in  1897:  'Study  of  a  Young 
Girl,'  second  medal  at  the  Buffalo  Expo^tion 
in  1901;  statues  oi  Bishop  Brooks,  Gov.  John 
Winthrop,  Jr.,  General  Stevenson  and  others; 
portrait  busts  of  (}en.  C  J.  Paine,  Bishop  Hunt- 
ington, Dr.  Homans,  Dr.  Richard  Hodgson;  the 
Harvard  Spanish  War  Memorial;  statue  of 
Nathan  Hale,  Yale  (Campus,  etc. 


his  eaucation  at  Wesleyan  Academy,  Wilbraham, 
Mass.,  after  having  saved  the  money  needed 
by  working  as  a  machinist,  and  in  1851  re- 
moved to  New  York  where  he  engaged  with  a 
paint  and  oil  firm,  of  which  he  became  a  mem- 
ber in  1854.  When  the  firm  dissolved  in  1867 
he  retained  the  oil  interests  and  under  the 
firm  name  Qiarles  Pratt  and  Company  organ- 
ized a  most  successful  business.  He  grasped 
the  possibilities  of  the  petroleum  trade  when 
the  oil  fields  of  Philadelphia  were  being  de- 
veloped in  1860  and  devoted  himself  to  pro- 
ducing the  best  quality  of  refined  petroleum 
on  the  market,  Pratt's  astral  oil  becoming 
world-famous.  He  acquired  an  enormous  for- 
tune and  in  1874  his  business  was  merged  in 
the  Standard  Oil  Company,  with  which  con- 
cern he  was,  therefore,  affiliated  almost  from 
its  beginning  and  in  the  prosperity  of  which  he 
shared  10  a  very  considerable  extent.  He  after- 
ward devoted  himself  to  philanthropic  enlei^ 
prises  and  contributed  generously  lo  various 
religious,  charitable  and  educational  causes.  His 
greatest  philanthropic  work  was  the  founding 
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of  the  famous  Pratt  Institute  (q.v.)  in  1886, 
in  which  he  embodied  his  ideas  of  a  thorough 
and  practical  education.  It  was  opened  in  1^ 
with  12  students,  a  number  which  at  the  time 
of  his  death  had  increased  Ig  over  3,000.  The 
entire  cost  of  the  buildings,  equipment,  grounds 
and  ample  endowment  was  Ixirne  by  Mr.  Pratt 
and  at  his  death  he  left  a  further  endowment 
of  $2,000,000.  He  was  public-spirited  in  every 
way  but  firmly  declined  public  odice. 

PRATT,  Daniel,  the  "Great  American 
Traveler,*  American  eccentric:  b.  Prattville, 
Chelsea.  Mass.,  about  1809;  d  Boston,  Mass., 
21  June  1887.  He  was  a  carpenter  by  trade. 
but  became  menially  unbalanced  and  wanderea 
about,  a  pensioner  on  general  charity.  Con- 
tributions of  his,  including  certain  ^proclatna- 
lions,"  appeared  from  lime  to  time  In  print: 
and  for  several  years  he  made  annually  a  grand 
lour  of  New  England  colleges,  delivering  in 
each  grandiloquent  orations.  He  believed  nim- 
self  unjustly  deprived  of  the  Presidency,  as- 
serting he  had  been  duly  elected. 

PRATT,  Ella  Fannui,  American  writer 
for  young  people;  b.  New  Yoric;  d.  Warner, 
N.  H..  22  May  1907.  With  C.  S.  Pratt,  for  a 
series  of  years  she  edited  the  juvenile  periodical 
Wide  Awake  and  later  Little  Folks.  Among 
her  books,  many  of  which  were  published  under 
her  maiden  name,  are  *  Good- for- Nothing 
Polly' ;  'How  Two  Girls  Tried  Farming' ;  <A 
Girrs  Money';  *The  Cooldng  Oub  of  Tu- 
Whit  Hollow';  'A  Little  Woman';  'Grandma 
Crosby's  Household' ;  'Mrs.  Hurd's  Niece' ; 
'Anna  Mayiie' ;  'A  While  Hand';  'Susar 
Plums';  'Happy  Children';  'The  Play  Lady' 
and  'The  Little  Cave- Dwellers.' 

PRATT,  Enoch,  American  philanthropist; 
h.  North  Sfiddleborough  Mass.,  10  Sept.  1808; 
d.  near  Baltimore,  Md,,  I7  Sept.  1896.  He  was 
educated  at  the  Bridgewater  (Mass.)  Academy, 
entered  a  commercial  house  in  Boston  and  in 
1831  removed  to  Baltimore  where  he  became  a 
v.'holesale  iron  merchant  and  engaged  in  varions 
financial  enterprises  which  gained  for  him 
great  wealth.  He  presented  to  the  city  of 
Baltimore  in  1882  the  Enoch  Pratt  Free  Library, 
endowing  it  to  the  extent  of  $1,145,000.  He 
was  one  of  the  first  amongst  American  million- 
aires to  devote  part  of  his  wealth  to  the  found- 
ing of  public  libraries.  He  also  gave  generously 
to  different  churches,  Ubraries  and  schools, 
especially  to  the  House  of  Reformation  and 
Instruction  for  Colored  Children  at  Cheltenham, 
Md.,  and  the  Maryland  School  for  the  Deaf 
and  Dund)  at  Frederidc  The  residue  of  his 
large  estate  was  left  to  the  trtistees  of  the 
Sheppard  Asylum,  a  hospital  for  mental  dis- 
eases near  Baltimore,  which  is  now  known  as 
the  Sheppard  and  Enoch  Pratt  Hospital 

PRATT,  George  Du  Pont,  American  con- 
servation commissioner:  h.  Brooklyn,  16  Aug. 
1869.  He  was  graduated  at  Amherst  College 
in  1893  and  entered  the  employ  of  the  Long 
Island  Railroad,  eventually  becoming  assistant 
to  the  president  of  that  company.  In  191S  he 
became  conservation  commissioner  for  the  State 
of  New  York  and  rendered  imnorlant  service  in 
prevention  of  forest  tires  and  by  an  education 
campaign  in  the  field  of  hunting  and  forest 
laws  has  made  great  progress  in  his  conserva- 
tion of  the  natural  resources  of  the  State.  Mr. 


PRATT,  John  PnnciB,  American  scientist : 
b.  Pomfret,  Vt,  18  June  184a  He  was  gradu- 
ated from  Dartmouth  Collie  in  1871;  studied 
civil  engineering  and  in  1871  became  connected 
with  the  United  States  Coast  and  Geodetic  Sur- 
vey, being  made  an  assistant  in  1884.  He  led 
the  expedition  to  Chilcoot,  Chilkat,  Skagway 
and  Dyea  to  determine  tiie  southeast  boundary 
of  Alaska;  conducted  an  expedition  to  the  east 
side  of  Bering  Sea  and  the  lower  portion  of 
the  Yukon  River  in  1898.  Has  commanded 
several  different  vessels  of  the  United  States 
Coast  and  Geodetic  Survey  in  conducting 
various  expeditions  to  Alaska,  Bering  Sea, 
Hawaiian  Islands,  central  portion  of  tat  Pa- 
cilic  Ocean  and  the  Philippine  Islands.  He 
has  recently  been  appointed  on  inspection  duty 
in  Oregon,  Washington  and  Alaska. 

PRATT,  Orson,  American  Mormon  apos- 
tle: b.  Hartford,  N.  Y..  19  Sept.  1811;  d.  Salt 
Lake  City,  Utah,  3  Oct.  1881.  After  a  com- 
mon-school education,  he  followed  the  lead  of 
his  brother.  Parley  P.  Pratt  (q.v.),  and  joined 
the  Mormons  in  1830,  accompanied  ihem  in  the 
westward  migration  and  in  1835  became  one  of 
the  original  12  apostles.  With  Erastus  Snow 
he  was  the  first  to  enter  the  valley  of  the  Great 
Salt  Lake.  From  1840-78  he  accomplished  eight 
missions  to  Great  Britain  and  in  1864~^  one 
to  Austria.  During  his  visits  to  En^and  he 
edited  at  various  times  The  UiUtMnial  Star, 
the  circulation  of  which  he  increased  greatly. 
He  b^n  in  Washington  in  1^  the  publica- 
tion ot  The  Seer,  a  monthly,  of  which  18  num- 
bers appeared.  From  1874  until  his  death  he 
was  historian  and  ^neral  church  recorder. 
He  was  also  for  many  sessions  a  member  of 
the  Utah  Territorial  legislature  and  seven  times 
its  speaker.  In  spite  of  the  lack  of  educa- 
tional opportunities  which  he  had  experienced 
in  his  early  life,  he  became  a  well-versed  scholar 
of  higher  mathematics,  astronomy  and  Hebrew. 
In  1SS4  he  announced  bis  *law  of  planetary 
rotation"  to  the  effect  that  the  cubic  roots  of 
the  densities  of  the  planets  are  as  the  square 
roots  of  their  periods  of  rotation.  Among  bis 
works  are  'New  and  Easy  Method  of  Solution 
of  the  Cubic  and  Biquadratic  Equations'  (Lon- 
don 1866)  :  'Key  to  the  Universe'  (1879),  and 
a  lar^e  number  of  tracts. and  pamphlets  deal- 
ing with  the  Mormon  doctrine.  He  also  edited 
and  published  in  Salt  Lake  Ci^  The  Doctrine 
and  Covenants  of  the  Chitrch  of  Jesus  Christ  of 
Laller-Day  Saints,  Containing  ike  Revelaliom 
Giiren  to  Joseph  Smith,  Jr.,  the  Prophet.'' 

PRATT,  Pariey  Parker,  American  Mor- 
mon apostle:  b.  Burlington.  N.  Y.,  12  April 
1807;  d.  near  Van  Buren,  Ark.,  13  May  1857. 
He  adopted  the  Mormon  faith  in  1830  and  in 
1835  was  elected  a  member  of  the  first  quorum 
of  the  12  apostles.  He  traveled  in  this  country, 
Canada,  South  America  and  in  Elngland,  en- 
gaged in  missionary  work  and  in  1840  estab- 
lished at  Manchester,  England,  the  Millennial 
Star.  At  various  times  he  was  put  in  charge 
of  the  Mormon  churches  and  missions  in  Great 
Britain.  New  England  and  the. Middle  States. 
He  1  ■  —  -  - 
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named  in  his  honor.  He  as»sted  in  fonning 
a  constitution  for  the  Provisional  Government 
of  £>eseret,  the  name  then  applied  to  the  present 
State  of  Utah,  served  as  a  member  of  its 
setiate  and  later,  when  Deseret  became  the 
United  States  Territory  of  Utah,  as  a  member 
of  its  legislative  council  Throughout  the  early 
days  of  Mormonism  he  sufEered  all  the  hard- 
ships and  persecutions  which  were  then  inflicted 
upon  members  of  his  sect  and  had  many  nar- 
row escapes  from  injury  and  death.  At  last, 
while  engaged  in  one  of  his  frequent  missionary 
tours,  he  was  murdered  by  three  men  near 
Van  Buren  Ark.  He  wrote 'A  Voice  of  Warn- 
ing' (1837) ;  'History  of  the  Persecutions  in 
ifissouri>  (1839);  'Key  to  the  Science  of 
Theology>  {1854),  etc.  His  'Autobiography* 
edited  by  his  son,  ParW  P.  Pratt,  was  pub- 
lished in  1874. 

PRATT,  Samnd  Jacltton  ("CoinrrNKY 
Meluoth"),  English  author:  b.  Saint  Ives, 
Huntingdonshire,  25  Dec.  1749;  d.  Birmmgham, 
4  Oct.  1814.  He  was  ordained  in  the  English 
Oiurch,  but  later  went  on  the  stage  where  his 
career  was  not  notable  and  then  turned  his 
_..  .)  literature.  He  was  a  very  prolific 
■  and  his  works  cover  a  wide  range  of 
subjects.  Though  undoubtedly  possessing  con- 
siderable lEterary  talent,  force  of  circumstances 
prevented  him  from  giving  sufficient  time  and 
effort  to  his  work  so  that  very  little  of  it  proved 
of  lasting  value.  He  is  by  some  authorities 
credited  with  a  translation  of  Goethe's  'Sor- 
rows of  Werther,>  which  in  1809,  was  pub- 
lished by  a  Dr.  Pratt  Of  his  works,  many 
of  which  were  published  anonymously^  the  most 
imporunt  are  'Tears  of  Genius'  (1774) : 
'Liberal  Opinions  Upon  Animals,  Man  and 
Providence'  (6  vols.,  1775-77)  ;  'Apology  for 
David  Hume'  (1777) ;  'Tutor  of  Truth'  (3 
vols.,  1779);  'Emma  Corbett,  or  the  Miseries 
of  Civil  War.  Founded  on  some  events  in 
America*  (1780) :  'The  Fair  Grcassian,>  a 
trwedy  (1781);  'Sympathy,'  a  poem  (1788); 
'Gleanings  through  Wales,  Holland  and  West- 
phalia' (1795);  <John  and  Daroe,  or  the  Loyal 
Ojttagers,'  a  poem  (1803);  'Harvest  Home: 
Consisting  of  Supplementary  Gleanings,  etc.* 
(3  vols.,  1805)._  In  1808  he  edited  and  pub- 
lished the  'Cabinet  of  Poetry,'  containing  se- 
lections from  the  poets  (Milton  to  Seattle)  with 
short  biograi)hic3l  notices    (6  vols.).     He  als 


Blacket'  (2  vols.,  1811),  and  with  Dr.  Mavor 
'A  Collection  of  Classical  English  Poetry' 
(1813).  The  epitaph  on  Garrick's  monument 
in  Westminster  Abbey  is  likewise  from  his 
pen  and  perhaps  has  been  criticised  and  con- 
demned to  a  greater  extent  than  any  of  bis 
other  writings.  Selections  from  his  worts 
were  published  as  follows :  'Pity's  Gift'  (Lon- 
don 1801)  and  'The  Paternal  Present'  (Lon- 
don 1810).  Consult  Blackwood's  Magazine 
(January  1895,  pp.  121-125) ;  GenlUman's 
Magazine  (1814,  pi.  II,  pp.  39&-399). 

PRATT,  SiUa  Gamaliel,  American  pianist 
and  composer:  h.  Addison,  Vt.,  4  Aug.  1546; 
d.  Pittsburgh.  Pa..  31  Oct.  1916.  He  studied  in 
Berlin  in  1868-71  with  Kullak,  Bendel  and  Kiel 
and  with  Liszt  and  Heinrich  Dorn  in  1875-76. 
His  first  symphony  was  performed  in  Berlin 
in  1871  and  in  the  following  year  he  organized 
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the  A^llo  Club  of  (Tbicago.  His  opera 
Zenobia'  was  well  received  on  its  presentation 
in  J882;  in  1884  he  was  director-general  of  the 
Chicago  Grand  Opera  Festival.  In  1890  he 
accepted  an  appointment  as  professor  of  piano 
at  the  New  York  MelropoUtan  Conservatory, 
In  1906  he  became  president  of  the  Pratt  Insti- 
tute of  Music  antf  Art,  Pittsburgh,  Pa.,  and 
in  the  same  year  be  also  organized  there  the 
Pittisburgh  centre  of  the  American  Music  So- 
ciety. He  has  published  numerous  songs,  part- 
songs,  symphonies,  etc,  the  operas  'The  Tri- 
umph of  Columbus,'  .'^Lucille,'  'Ollanta'  and 
the  symphonic  poems  'America'  and  'A 
Tragedy  of  the  Deep,'  He  has  also  written 
'Lincoln  in  Story'  (1901)  and  'Pianist's  Menul 
Velocity'   (1903). 

PRATT,  Kan.,  city  and  county-seat  of 
Pratt  County,  80  miles  west  of  Wichita,  on 
the  Atchison,  Topeka  and  Santa  F^  and  on 
the  Chicago,  Rock  Island  and  Pacific  railroads. 
The  cit^  IS  situated  in  a  rich  agricultural  and 
stock-raising  district  and  a  State  fish-hatchery 
is  located  here.  The  population  is  increasing. 
Pop.  3,302. 

PRATT  INSTITUTE,  a  polytechnic 
school  in  Brooklyn,  N.  Y.,  established  in  1887 
by  Charles  Pratt  (q.v.).  Its  aim  is  to  promote 
manual  and  industrial  education  as  well  as 
cultivation  in  literature,  science  and  art.  Its 
o;^niiation  includes  the  following  depan- 
ments:  (1)  School  of  Fine  and  Applied  Arts; 
(2)  School  of  Science  and  Technology;  (3) 
School  of  Household  Science  and  Arts ;  (4) 
School  of  Library  Science ;  (5)  Department  of 
Education ;  (6)  Department  of  Physical  Edu- 
cation. TTie  regular  courses  of  the  institute 
vary  in  length ;  mostly  they  cover  two  or  three 
years:  the  general  course  in  domestic  science 
IS  only  one  year,  and  the  general  art  course 
four  years.  Normal  courses  are  given  in  the 
schools  of  Fine  and  Applied  Arts  and  of  House- 
hold Science  and  Arts,  evening  classes  in  these 
two  schools  as  well  as  in  the  School  of  Science 
and  Technology.  The  library  is  open  for  the 
free  use  of  the  public,  has  a  large  children's 
room,  and  in  equipment  and  tnanagement  is 
considered  a  model  library.  It  contained 
114,775  volumes  in  1918.  The  library  school 
offers  a  one-year  general  course  and  provides 

Eractice  work  for  students  in  the  library  (See 
iBRARv  Schools).  The  institute  confers  no 
degrees,  but  grants  diplomas  for  the  completion 
of  any  of  the  normal  courses,  and  gives  cer- 
tificates attesting  the  completion  of  the  full- 
lime  day  courses.  It  occupies  12  large  buildings, 
the  main  building,  the  science  and  technology 
building,  the  electrical  building,  the  chemistry 
building,  the  machinery  building,  the  house- 
hold arts  building,  the  practice  house,  the 
men's  club  house,  the  women's  club  house, 
the^  rest  home,  the  library  and  the  f^m- 
nasiura.  The  endowment  is  large  and  the  tuition 
fees  are  small.  The  productive  funds  consist 
of  the  original  endowment  made  by  the  founder, 
to  which  Targe  sums  have  been  added  at  various 
times  by  members  of  the  Pratt  family.  The 
students  in  1918  numbered  3,799,  including  all 
those  in  the  special  and  evening,  as  well  as  the 
regular  courses.     The  faculty  consisted  of  195 

PRATZ,  Le  Page  da,  ih  pazh  dti  prats, 
French  explorer  in  the  New  World :  b.  Holland, 
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about  1690;  d  1?75.  Entering  the  French  army 
and  serving  in  Germany  for  a  time  be  was  sub- 
sequently a  member  of  the  French  Compagnje 
d'Occident  which  acquired  a  grant  of  territory 
near  New  Orleans,  La.  Du  Pratt  led  an  expe- 
dition there  in  1718  and  made  unsuccessful  at- 
tempts to  found  a  colony.  lo  1720  he  went  up 
the  Mississippi  and  settled  among  the  Natchez 
Indians.  I^aler  he  explored  the  region  border- 
ing the  Mississippi  and  Arkansas  and  was  for 
some  years  treasurer  of  the  land  company  at 
New  Orleans.  He  returned  to  France  in  1734. 
He  wrote  a  valuable  and  detailed  account  of 
his  life  in  Louisiana  which  was  published  under 
the  title  'Histoire  de  ia  Louisiana'  (3  vols., 
Paris  1758).  It  was  translated  into  Eiiglish  as 
'History  of  Louisiana'  (2  vols.,  London  1763). 
PRAWN,  a  small  decapod  crustacean  of 
the  family  Palcemonidit,  allied  to  the  shrimps, 
in  which  the  beak  or  'rostrum,*  which  projects 
in  front  of  the  carapace,  is  large,  toothed  and 
of  compresed  shape.  The  Gonunon  British 
prawn  {Paitemon  lerralus)  is  three  to  five 
inches  long,  shrimp-like  in  form,  half -transpar- 
ent and  often  beautifully  tinteo,  and  is  taken 
for  market  in  great  quantities  by  means  of  nets 
operated     on     sandy     shores.       When     boiled, 

Erawns  become  of  a  pale  pink  color,  and  are 
igfaly  esteemed  as  table  delicacies  in  this  and 
in  other  shapes.  Several  species  occur  on  the 
eastern  coast  of  the  United  States,  but  are 
Uttle  used. 

PRAXEAS,  a  teacher  at  the  errors  of  the 
Antitrinitarians  or  Monarchians.  Data  concern- 
ing his  life  are  meagre  and  uncertain.  It  is 
claimed  that  toward  the  end  of  the  2d  century, 
after  suffering  persecution  in  the  rei^  of  Mar- 
cus Aurelius  for  his  open  confession  of  the 
Christian  faith,  he  came  to  Rome  from  his 
native  Phrygia  to  acquaint  Pope  Victor  with 
the  erroneous  teachings  and  vicious  practices 
of  the  Montanists,  and  prevailed  upon  Victor 
to  recall  the  letters  of  communion  which  he 
had  given  to  those  sectaries.  But  -while  at 
Rome  and  afterward  at  Carthage  he  became  an 
apostle  of  the  doctrine  of  the  Monarchians, 
teaching  that  in  the  Godhead  is  but  one  Person, 
who  proceeding  forth  of  his  own  divine  essence 
and  called  Son,  entered  the  Virgin's  womb,  was 
born  of  her  and  suffered  on  the  cross;  hence 
the  distinctive  name  of  the  sectaries  who  fol- 
lowed Praxeas  —  Patripassians.  See  AurmiiNi- 
taIman;     Monarchians;    Sabellius;    Unita- 

PRAXITBLE8,  pr5ks^l'f-Hz,  Greek  sculp- 
tor: b.  probably,  about  4O0  b.c  He  was  an 
Athenian  bv  birth,  the  contemporary  of  Scopa 


known;  but  his  life  must  have  been  long,  since 
nearly  three  score  works  are  mentioned  as 
executed  by  him.  He  lived  in  the  age  of  great- 
est opulence  in  Greek  art,  an  age  succeeding 
that  of  Phidias  and  one  which  had  outgrown 
the  austere  vigor  displayed  in  the  works  of  the 
earlier  master.  Dunns  the  time  of  Praxiteles 
the  life  of  the  individual   was  less  merged   in 


the  growth  of  wealth  in  private  possession 
made  the  work  of  the  sculptor  in  demand  for 
the  adornment  of  private  houses  instead  of 
temples  of    worship.     Praxiteles   worked    for 


private  buyers,  and  many  of  his  statues  went  to 
Asia  Minor  as  well  as  Greece.  Antiquity  placed 
the  highest  estimate  upon  his  statue  of  Aphro- 
dite, and  people  traveled  in  large  numbers  to 
Citidus  to  see  it.  Ludan  records  seeing  it  there 
about  ISO  A.D.  The  statue  has  disappeared,  but 
an  idea  of  its  form  may  be  derived  from  a  Cnid- 
ian  coin,  bearing  its  ^gy,  struck  in  honor  of 
Plautilla.  The  greatest  of  his  extant  wotte  ts 
the  statue  of  the  youthful  Herrnes  bearing  on 
his  arm  the  infant  Dionysus.  This  statue,  de- 
scribed by  Pausanius,  was  discovered  in  1877 
by  German  excavators,  at  Olympia,  where  it 
now  remains.  The  face,  which  is  perfectly  pre- 
served, gives  to  posten^  a  revelation  of  the 
exquisite  beauty  of  the  Greek  face.  The  muti- 
lated statue  of  Demeter  from  Cnidus,  now  pre- 
served in  the  British  Museiun,  is  probably  by 
Praxiteles;  but  the  Hertnes  is  the  only  un- 
questionable one.  Fausanias  records  that  Prax- 
iteles regarded  his  statue  of  Eros  and  one  of 
a  satyr  as  his  greatest  works.    This  Eros  was 

f  resented  to  Phryne,  the  courtesan,  who  posed 
or  the  Cnidian  Venus,  and  was  afterward ' 
placed  in  the  temple  at  Thespix.  There  was 
another  Eros  at  Parium  on  the  Hellespont. 
The  Satyr,  represented  leaning  gracefully  with 

furnished  Hawihome  with  his  i 
his  romance,  "The  Marble  Faun.'  "the  'Apollo 
Sauroktonos'  (Lizard- Killer),  a  motive  original 
with  Praxiteles,  is  also  known  to  posterity  in 
reproductions  in  the  Louvre  and  elsewhere. 
Reproductions  of  other  works  of  Praxiteles,  the 
authenticity  of  which,  however,  is  frequently 
veiv  doubtful,  may  be  found  in  many  museums 
anci  private  collections,  especially  tn  Athens, 
Berlin,  Dresden,  Florence,  London,  Naples, 
Paris  and  Rome.  Good  casts  of  his  tiiost  im- 
portant works  are  to  be  seen  in  practically 
every  art  museum  in  this  country,  especially 
in  the  New  York  Metropolitan  Museum  of  Art 
and  in  the  Boston  Museum  of  Fine  Arts. 
Praxiteles  produced  in  addition  to  statues  por- 
trait busts  and  genre-scenes,  the  latter  being  in 
the  form  of  sculptured  reliefs.  His  work, 
which  exercised  a  great  influence  upon  the  ftir- 
ther  development  of  Greek  art,  charms  by  its 
perfection  of  grace  and  itc  renned  and  noble 
expression  of  human  emotions.  Consult  Kekul£, 
R.  von  S.,  *Der  Kopf  des  Praxitelischen  Her- 
mes* (Stuttgart  1881);  Amelung,  W.,  "Die 
Basis  des  Praxiteles  aus  Mantinea'  (Mtinchen 
189S) ;  Furiwaengler  A.,  "Masterpieces  of 
Gredc  Sculpture'  (ed.  by  E,  Sellers,  London 
1895)  ;  Klein,  W.,  "Praxiteles'  (Leipzig  1898)  ; 
"Praxiteles'  (in  'Masters  in  Art,'  Vol.  HI, 
Boston  1902);  Gardner.  E.  A.,  <Six  C^reek 
Sculptors'  (London  1906). 

PRAY,  Isaac  Clark,  American  journalist, 
dramatist  and  theatrical  manager:  b.  Boston, 
Mass.,  15  May  1813;  d.  New  York.  28  Nov. 
1869.  He  was  educated  at  Harvard  and  at  Am- 
herst and  entered  journalism  in  Boston,  where 
he  was  at  various  times  editor  of  the  Pearl,  the 
Daily  Herald,  the  Snnday  Morning  Newi,  the 
Dramatic  Guardian  and  the  Ladier  Comfianion. 
He  early  engaged  in  play-wriling  and  m  1836 
became  manager  of  the  National  Theatre  where 
he  produced  sotne  of  his  own  plays.  In  1846- 
47  he  played  the  leading  parts  in  "Hamlet,' 
"Othello,'    and  other  productions  in  London, 
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Liverpool  and  Cork.  He  went  to  New  Yot^ 
in  1850  as  an  editorial  writer  on  the  Herald, 
and  he  was  afterward  a  theatrical  manaKer. 
He  wrote  %bout  30  plays  and  was  also  author 
of    ^Poems'    (1837);    <Book   of    the    Drama' 

!1851):  'Ucmoirs  of  James  Gordon  Bennett* 
1855),  etc. 


s  educated  at  Harvard  and  in  1903  engaged 
in  independent  practice.  Since  1906  he  nas 
been  senior  member  of  the  firm  Pray,  Hubbel! 
and  White.  He  was  assistant  professor  of 
landscape  architecture  at  Harvard  in  1905-14, 
was  appointed  chairman  of  the  School  of  Land- 
scape Architecture  th«e  in  1908,  and  since  1914 
he  has  been  Charles  EKot  profesaor.  He  is 
author  of  various  articles  in  the  periodicals 
devoted  to  tlis  profession  andof  'City  Planning' 
(1913). 

PRAYSR,  a  religious  act  taking  the  form 
of  an  entreaty  for  the  grant  of  favor  or  the 
forgiveness  of  tres[>asses,  and  directed  toward 
an  object  of  worship  in  whose  power  the  an- 
swer of  this  entreaty  is  supposed  to  reside. 
Since  Driver  i«  an  act  almost  universal  among 
the  retigions  of  the  world,  it  is  but  natural  that 
it  should  exhibit  a  vast  range  of  variation  m 
its  form  and  its  spiritual  level.  The  savage 
may  beseedi  his  fetish  like  a  human  long,  or 
he  may  hriha  it  by  offerings  and  promises,  or 
he  may  bu%  it  into  granting  the  favors  desired. 
In  any  case,  he  is  likely  to  adopt  toward  it  an 
attitude  no  more  spiritual  than  that  which  he 
adopts  toward  bis  fellow  savage.  His  prajrer 
is  used  for  the  same  purposes  as  magic,  and  in- 
deed only  differs  from  magic  in  that  the  desired 
very  immediate  and  very  material  benefit  is 
accomplished  through  the  mediation  of  a  super- 
natural person,  and  not  by  virtue  of  the  mere 
wish  for  the  benefit  itselt.  It  is  lain,  or  the 
death  of  an  enemy,  or  the  fertility  of  his  crops, 
for  which  he  prays,  and  all  notion  of  the  puri- 
fication from  sin  is  likely  to  be  absent.  This 
awaits  the  comins  of  a  morality  less  hand-to- 
mouth,  and  the  formation  of  a  more  or  less 
unifieci  ideal  of  conduct  While  the  germs  of 
this  inhere  in  the  religion  of  many  races  of  a 
low  civilization,  it  is  only  in  such  faiths  as 
Buddhism,  Judaism  and  Christianity,  which 
combine  a  background  of  vigorous  intellectual 
activity  with  a  fervent  exaltation  of  goodness, 
that     religion    habitually    expresses    itself    in 

Religion,  however,  does  not  run  a  continu- 
ally ascending  course.  The  transition  from  a 
retision  of  morality  to  fetishism,  demonology, 
and  magic,  easily  takes  place  through  the  for- 
malism of  religious  senescence.  The  failh  that 
has  lent  dignity  to  its  prayer  throu^  a.  set 
formula  of  noble  words,  or  the  sonorous  ca- 
dences of  an  ancient  language,  ultimately  finds 
diat  the  formula,  the  cadences  are  retained 
long  after  all  memory  of  their  significance  is 
dead.  A  condition  supervenes  —  as  in  many 
Christian  denominations  —  where  the  objects 
of  religious  worship  are  held  firmly  enough 
in  mina,  but  the  prayer,  understood  but  in  part 
by  the  priesthood  and  by  the  laity  not  at  all,  has 
come  to  be  but  an  indnction  of  the  worshipper 
into  a  stale  of  devotion.  This  does  not  mark 
the  end  of  the  process,  which  culminates  in  the 
mechanical  prayer-wheels  of  the  Buddhists  of 


l^bet,  who  bxn  all  but  tost  tiieir  Buddhism  in 
a  degraded  devil-worsUp.  Here  the  idea  of  the 
object  of  the  prayer  has  practically  vanished, 
so  that  religion  is  about  to  be  resorbed  into  the 
inapic  from  which  it  has  emeif^ed  with  such 
difficulty. 

Even  in  Christianity,  and  in  cases  where  the 
prayer  has  undergone  no  significant  degree  of 
formalization,  the  natnre  of  prayer  varies  be- 
tween wide  limits.  It  may  be  like  that  of  the 
savage,  objective  in  trend,  and  directed  pri- 
marily toward  an  almisbty  Deity,  with  the 
purpose  of  receiving  definite  physical  benefits. 
On  the  other  hand,  as  has  been  seen  among 
those  of  a  more  sensitive  religious  constitution, 
prayer  is  rather  an  entreaty  that  the  merciful 
God  shall  aid  a  sinner  in  his  avoidance  of  temp- 
tation. This  entreaty  passes  over  into  a  state 
where  full  reliance  is  placed  in  the  goodness 
and  wisdom  of  God;  and  entreaty  gives  way 
to  an  inner  confession.  In  these  instances  the 
emphasis  is  not  so  much  on  the  Deity  and  the 
answer  expected  of  him  as  in  the  purging  of 
the  moral  consciousness  encompassed  by  the  act 
of  prayer  itself.  It  is  this  awareness  of  pre- 
vious sin  and  rejection  of  it,  this  turning  over 
a  new  leaf,  that  lends  to  prayer  its  chief  value. 
As  William  James  says,  the  object  of  prefer 
is  by  far  the  least  important  feature  of  it.  The 
prayer  becomes  a  resolution  of  good  works, 
accompanied  by  a  faith  that  this  resolution  can 
be  r^zed.  The  Deity  who  receives  this 
prayer  enters  into  the  prayer  merely  as  a  sym- 
bol and  tangible  object  serving  to  fix  this  faith. 
(See  Faith).  Consult  Frazer,  J.  G.,  <The 
Golden  Bough'  (London  1911-15)  ;  James.  W., 
'Varieties  of  Religious  Experience*  (New 
York  1902). 

PRAYSR,  WMk  of,  a  spedal  period  of  de- 
votion set  apart  as  a  result  of  a  resolution 
adopted  at  Manchester,  England,  in  1846  at  a 
conference  of  the  Evangelical  Alliance  (q.v.) 
which  urged  'members  and  friends  of  the  Alii' 
ance  throughout  the  world  to  observe  the  week 
beginning  with  the  first  Lord's  day  of  January 


Alliance,*  An  appeal  from  ti 
dia  someycars  later  resnlted  in  broadening  this 
scope.  The  week  of  prayer  has  become  a  settled 
institution  among  Evangelical  Christians  of 
different  lurches  and  countries  and  has  been 
successful  to  a  considerable  extent  in  promoting 
Christian  union. 

PRAYER  BEADS,  the  polished  seeds  of  a 
West  Indian  le^minous  plant  (Abrus  preca- 
toriui)  called  wild  licorice.  These  seeds  were 
formerly  much  used  for  stringing  into  rosaries, 
necklaces,  etc. 

PRAYER  BOOK.    See  Book  of  Couuon 

PRAYEl. 

PRAYER  BOOK,  Common.  See  Com- 
mon PaAvm,  Book  of. 

PRAYER  FOR  THE  DEAD.  The  prac- 
tice of  prayer  for  the  dead  prevails  in  the  Ro- 
man Cattiolic,  Greek  and  other  Eastern  churches. 
Its  purpose  is  the  remission  of  punishment  for 
sin.  The  custom  seems  to  have  existed  in  most 
of  the  ancient  religions,  especially  in  those  of 
India,  China  and  Egypt.  The  doctrine  and  prac- 
tice came  to  the  Christian  Church  through  the 
Jews  (2  Maccabees  xii,  44,  45).    The  first  of 
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PRAYBS  RUGS 


the  Christian  fathers  who  mentions  prayer  for 
the  dead  is  Tertullian;  but  he  speaks  of  the 
usage  as  well  known  and  long  established  in 
the  Church;  such  prayers  are  frequently  alluded 
to  by  Saint  John  Chrysostom,  Cyril  of  Jerusa- 
lem and  Saint  Augustine.  The  Roman  Catho- 
lic practice  of  prayer  for  the  dead  Stands  of 
course  in  a  close  relation  with  the  doctrine  of 
purgatory,  and  was  discarded  with  the  latter 
by  Protest  3D  tism.  In  the  burial  service  of  the 
first  Book  of  Common  Prayer  of  the  EngUsb 
Church  some  prayers  for  the  dead  appeared,  but 
they  were  deleted  from  the  second  book,  and 
are  not  found  in  the  subsequent  revision. 
Nevertheless,  many  Anglican  clergymen  of  all 
periods  have  approved  of  such  prayers.  Con- 
sult Boggis,  R.  J.  £.,  'Praying  for  the  Dead' 
(New  York  1913^  ;  Lucock,  H.  M.,  'Eucharistic 
Sacrifice  and  Intercession  for  Departed'  (ib. 
1907). 

PRAYER  RUGS,  the  Ucdiammedan  rug 
used  for  prostration  during  prayer.  In  con- 
sidering anything  to  do  with  the  Moslem  we 
have  to  remember  that  of  the  many  Oriental 
tribes  most  of  them  are  nomadic  or  were  soi 
Hence  their  customs.  Their  tent  is  their  home, 
their  furniture  consists  of  rugs.  Before  the 
warmth  of  the  fire  they  sit  on  the  odjaktik; 
their  floor  is  carpeted  with  the  stdjadeh;  they 
separate  the  tent  into  individual  spaces  with 
hangings  (berdeiik).  But  each  devout  Moslem 
(practically  the  entire  population^  must  have 
his  'prayer*  rug  (nUTitaxlik).  Being  the  chief 
piece  of  religious  furniture  his  prayer  rug  is 
as  valuable  as  his  financial  condition  afTords, 
and  on  it  he  prostrates  himself  five  times  each 
day  at  the  prescribed  hour.  First  he  spreads 
his  rug  in  correct  orientation,  assisted  by  his 
compass,  seeing  that  the  niche  (mihrtdi)  points 
due  toward  Mecca,  the  grave  place  of  Mo- 
hammed. Next  he  removes  all  valuable  beloi^f- 
ings,  such  as  jewelry,  money,  etc.,  from  his 
person  to  symbolize  his  abject  humility  before 
Allah :  he  combs  his  beard  as  symbol  of  cleans- 
ing, men  he  brings  forth  his  rosary  of  99 
beads  and  a  piece  of  earth  or  stone  taken  from 
Mecca,  placing  them  below  the  niche.  Now  he 
bows  his  head  to  the  earth,  stretches  out  his 
arms  and  in  this  pose  carries  out  his  devotions. 
The  tnihrab  or  nidie  is  a  point,  or  projection, 
extending  from  the  central  field  of  the  rug, 
and  represents  the  niche  in  which  the  Koran 
is  preserved  in  the  temple  at  Mecca.  Prayer 
rugs  vary  in  size  from  two  and  one-half  to  four 
feet  in  width  by  four  and  one-half  to  six  feet 
in  length.  Some  are  made  specially  for  the 
owner  and  have  his  name  in  wool  on  it ;  these 
are,  of  course,  of  the  finest  weave.  Now  and 
again  wc  come  across  prayer  rugs  with  a  de- 
sign of  three  or  more  niches  for  combined 
family  or  children's  worship;  mostly  they  are 
Oiucasian.  Some  have  three  small  medallions 
in  place  of  the  prasrer  niche;  these  spaces  arc 
for  the  loiees  and  forehead  of  the  devout. 

Technique.— As  each  tribe  follows  closely 
the  traditional  designs  (tereh),  handed  down 
through  the  centuries,  more  especially  in  its 
prayer  rugs,  they  are  the  more  easily  assigned 
to  the  different  localities  of  origin.  The  fleld 
of  the  prayer  rug  is  divided  into  sections  as 
follows;  When  a  single  panel  f square)  only 
appears  it  is  always  above  the  prayer  space; 
Kulahs  have  generally  but  one,  also  Anatolians; 


but  BergainoB  generally  have  two  panels, 
Ghiordes  (see  Rues,  Ombntal)  nearly  always, 
Kulahs  seldom.  When  two  panels  are  in  the 
design  one  each  is  placed  at  the  upper  and 
the  lower  end  We  find  on  some  rtigs  emblems 
of  the  equipment  crudely  defined:  a  compass, 
a  comb,  sometimes  the  99  beads  of  a  rosary.  A 
small  rhomboidal  motif  is  found  onsomepr^rer 
rugs  of  Asia  Minor  designating  the  place  for 
the  devotee  to  put  the  earth  or  stone.  Odd 
motifs  figure  at  the  sides  of  some  niches  show- 
ing where  to  place  the  hands  in  worship.  A 
characteristic  of  the  Ghiordes  prayer  rug  is  the 
shoulder  on  either  side  of  the  base  of  the  niche 
(see  illustration).     Pilasters  used  to  support 
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these  in  the  old  specimens ;  some  had  scroll 
or  floral  decoration,  but  thn  gradually  lost 
resemblance  to  pilasters  evolving  into  fioral 
motifs,  disappearing  altogether  in  some.  Sus- 
pended from  the  mche  was  a  lamp  motif  or  a 
floral  piece,  also  later  (Usappearin^  often.  Some 
plant  life  is  usuallj;  depicted  inside  the  niche 
and  on  the  inner  side  of  the  border.  In  die 
upper  panel  may  be  a  floral  decoration,  a  scroll 
or  a  verse  from  the  Koran,  The  reclining  S 
(~-)  or  pothook  also  occurs  in  panels.  A  large 
palmette  or  rosette  partly  enclosed  by  foliage, 
somewhat  like  the  Herati  motif  (see  Rues, 
Obiental)  is  common  in  the  central  border 
stripe,  or  square  flowers  and  fruit  The  wide 
stripe  is  at  times  represented  by  several  narrow 
ones  decorated  with  small  floral  figures.  Tekke 
rugs  differ  so  much  from  the  carpets  (sedjadek) 
thw  would  not  be  known  as  of  the  same  tribal 
make.  The  glaring  reds  are  not  there  (in 
antiques),  but  are  replaced  by  sober,  soft  tones 
of  wonderful  richness;  mahogany  color  with 
deep  copper  bronze  tones  as  relief  are  usual    The 
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motif  in  the  border  is  a  •multiplied  tree  pat- 
tern* with  thin  lines  of  pure  white  as  fai^ 
lights.  The  dest^  of  the  field  corresponds  with 
the  borders  in  its  tree  form  motifs.  A  hori- 
zontal band  runs  midway  across  the  field  and 
a  perpendicular  traversing  ii  divides  the  field 
into  four  parts,  a  tree  in  each.  So  much  does 
the  Tekke  tiamatlik  differ  from  others  that 
some  of  the  experts  have  put  them  under  a 
different  heading,  terming  them  Hordjli  or 
Princess  Bokhara,  and  the  term  of  the  Arme- 
nians is  Kkatchli  Bokhara  or  Cross  Bokhara, 
because  of  (he  cross  dividing  the  field.  Tekke 
namaaliks  are  wider  compared  with  their  length 
than  other  prayer  rugs  with  the  exception  of 
Ladiks  and  Bergamos.  Prayer  ru^  owned  by 
Western  collectors  are  rarely  Persian  as  Per- 
.  sian  Mohammedans  cannot  bear  the  thoueiht  of 
infidel  Christians  trampling  on  the  sacred  field 
of  a  nomatlik,  but  other  Moslems  are  less  strict. 
Many  *prayer  rugs*  in  America  were  made  to 
order  for  Western  markets. 

Bibliography.—  Ellwanger,  W.  De  L.,  'The 
Oriental  Rug'  (New  York  1903) ;  Hawley,  W. 
A-,  ^Oriental  Rugs'  (New  York  1913)  ;  Lewis, 
G.  G.,  'The  Practical  Book  of  Oriental  Rugs* 
(Philadelphia  1911)  ;  Mumford,  J.  K.,  'Oriental 
Rugs'   (New  York  191S). 

(JLeuent  W.  Couube, 
Technkal  Art  Erperl. 

PRAYING  INDIANS,  The.  in  American 
colonial  history  the  name  given  those  New 
En^and  Indians  who  were  early  won  to  the 
Christian  faith.  During  Philip's  War  they  re- 
mained friendly  to  the  colonists,  a  company  of 
them  enlisting  under  Major  (lookin  m  July 
1675.  They  acted  as  scouts  and  spies  and  ren^ 
dered  valuable  service  against  Philip.  Consult 
(}ookin,  Daniel,  'An  Historical  Account  of  the 
Doings  and  Suffering  of  the  Christian  Indians 
of  New  England'  (m  'Transactions  and  Col- 
lections of  the  American  Antiquarian  Society,' 
Vol.  II,  p,  423,  Cambridge,  Mass.,  1836)  ; 
Markham,  Richard,  *A  Narrative  History  of 
King  PhiUp's   War'    (New  York   1883). 

PRAYING  INSECTS.    See  Mantis. 

PRK-ADAMITBS,  those  supposed  inhab- 
itants of  the  earth  prior  to  the  creation  of 
Adam.  The  legendary  traditions  of  tlie  East 
speak  of  nations  and  empires  existing  before 
Adam's  creation,  and  of  a  line  of  kings  who 
ruled  over  them.  In  Europe  the  subject  was 
taken  up  by  Isaac  de  la  Peyrere,  who,  in  a 
wotk  published  in  Paris  in  Latin  in  1655,  main- 
tained that  the  Jews  were  the  descendants  of 
Adain,  and  the  (ienliles  those  of  a  long  anterior 
creation,  founding  his  opinions  on  Genesis  iv, 
14,  17;  and  Rwnans  v,  12-14.  Others  maintain 
that  only  the  white  and  dusky  races  descended 
from  Adam,  but  that  the  black  races  existed  be- 
fore him.  In  modern  times  the  question  became 
again  a  matter  of  extensive  controversy.  Con- 
sult 'The  Genesis  of  the  Earth  and  of  Man' 
(ed.  by  R.  S.  Poole,  London  and  Edinburgh 
1660) ;  M'Causland,  D.,  'Adam  and  the  Adam- 
ite' (London  1872) ;  Winchell,  Alexander. 
<Preadamites'    (Chicago  1880). 

PRS-CAUBRIAN  FORMATIONS. 
I'hose  geological  formations  included  in  the  sys- 
tems below  the  Cambrian  are  sometimes 
grouped  under  this  name.  In  America  they  in- 
clude the  earliest  formations,  namely,  those  of 
the  Archean  Period  (q.v.),  and  those  immedi- 


ately succeeding  them,  namely,  those  belonging 
to  me  Algonkian  System  (q.v.).  According  to 
to  the  earlier,  European,  nomenclature  all  the 
P  re-Cambrian  formations  fell  within  the 
Archean  Period,  their  lower  series  being  called 
the  Laurentian  and  the  higher  the  Huron- 
ian.  The  latter  practically  corresp<md  to  the 
Al^nldan. 

The  time  occupied  by  the  deposition  of  the 
Pre-Cambrian  formations  extended  from  the 
solidifying  of  the  enist  of  the  earth  to  the  be- 
ginning of  the  Cambrian  period  (q.v.)  and  as 
the  first  traces  of  life  are  found  in  these  forma- 
tions, and  as  they  already  show  in  the  variety 
of  their  types  evidences  of  long  development, 
the  length  of  time  that  elapsed  during  the  build- 
ing up  of  these  formations  must  have  been  very 
great.  See  Geology;  Archean;  Alconkian; 
Pbotebozoic 

PRE-EMPTION  LAW,  United  States. 
The  first  pre-emption  act  was  passed  3  March 
1801 ;  it  was  a  special  act  affecting_  the  Symmes 
colonization  scheme  on  the  Miami  River.  Be- 
tween that  time  and  1841  about  18  pre-emption 
acts  were  passed,  all  of  a  more  or  less  special 
nature.  The  first  general  law  was  passed  in 
1830.  That  of  1841  granted,  upon  considera- 
tions of  residence  and  improvement,  freedom 
of  entry  upon  160  acres  of  public  lands  to  any 
person  over  21  vears  of  age,  provided  he  was 
a  citizen  or  hatl  declared  his  intention  to  be- 
come one.  By  act  of  Congress  of  3  March 
1891  the  various  pre-emption  laws  then  in  ex- 
istence were  repealed.  All  bona-£de  claims  or 
rights  under  them,  however,  were  saved. 
There  are  now  no  pre-emption  laws  on  the 
sututes  of  the  United  Stales.  Consult  Mallory, 
John  A.,  comp.,  'Compiled  Statutes  of  the 
United  States,  Vol.  II,  pp,  18S4-S6  (Sl  Paul 
1914). 

PRE-EXISTBNCE,  the  doctrine  that  the 
soul  of  an  individual  had  an  existence  previous 
to  that  of  the  body  in  which  it  appears.  This 
opinion  was  very  prevalent  in  the  East,  and  was 
held  by  the  Greek  philosophers,  Pytha^ras, 
Empedocles  and  Plato  himself.  A  similar 
doctrine  has  found  some  countenance  in  Chris- 
tian times  among  those  who  were  anxious  to 
explain  how  the  soul  becomes  united  to  the 
body,  but  coiUd  not  divine  any  more  plausible 
hypothesis  than  that  all  souls  were  created 
before  the  world,  and  that  each  has  its  proper 
body  allotted  to  it  at  the  time  of  birih.  In  oppo- 
sition to  the  doctrine  of  pre-existentism  is  that 
of  traducianism,  whidi  teaches  that  the  soul, 
like  the  body,  is  propagated;  and  creationism, 
in  accordance  widi  which  a  new  soul  is  im- 
mediately created  out  of  nothing  by  God  for 
each  newly  propagated  body.  Consult  MuUer, 
Julius,  'The  Christian  Doctrine  of  Sin'  (Edin- 
burgh 1852-53) ;  Howison,  G.  H.,  'Limits  of 
Evolution'   (New  York  1901). 

PRE-RAPHAELITES,  members  of  the 
■Pre-Raphaelite  Brotherhood*  and  their  fol- 
lowers. The  original  brotherhood  was  founded 
by  the  association  of  three  painters,  Dante 
Gabriel  Rossetti,  William  Holman  Hunt  and 
John  Everett  Miilais.  The  inspiration,  however, 
which  gave  life  to  the  Pre-Raph  a  elites  was 
derived  from  an  artist  who  never  joined  the 
brotherhood,  Ford  Maddox  Brown.  In  1848 
Rossetti  became  the  pupil  of  Ford  Maddnx 
Brown,  a  great  and  onginal  artist  whose  work 
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was  quite  neglected  at  a  period  wben  Victorian 
art  in  England  had  sunk  to  its  lowest  con- 
dition of  commonplace  prettitiess,  convention- 
ality and  utter  want  of  mysticism  or  spirituality. 
Ford  Maddox  Brown,  ine  practical  originator 
of  the  new  school  of  Engiisn  painting,  and  the 
bringer-in  of  a  new  English  Renaissance,  had 
attracted  the  notice  of  Rossetti  by  his  powerful 
picture,  'Parisina's  Sleep,'  which  was  exhibited 
at  the  British  Institution  1845  and  was  con- 
Gj)icuous  for  marvelous  atmosphere,  finish  and 
fidelity  of  expression.  Rossetti  became  the 
devoted  disciple  of  this  master.  Rossetti  was 
a  poet,  full  of  dreams  and  desires,  and  passion- 
ately striving  after  the  true  and  the  beautiful. 
At  the  academy  schools  he  met  WilUam  Hol- 
man  Hunt,  a  man  of  profound  religious  feeling, 
yet  reserved,  hard  working  and  bound  on  not- 
able and  original  achievement  in  art.  With  them 
was  eventually  associated  John  Everett  Uillais, 
already  a  brilliant  and  successful  artist,  and  far 
in  advance  of  his  confreres  of  equal  age  in  all 
the  skill  that  comes  from  knowledge  and  prac- 
tice. These  men,  strangely  different  in  artistic 
temperament,  formed  a  powerful  trio  devoted 
to  making  a  fearless  protest  against  the  shallow 
and  insincere  banalities  of  the  day.  They 
called  themselves  Pre-Raphaclites ;  but,  as 
W,  Holman  Hunt  has  said,  'Neither  then  DOr 
afterward  did  they  affirm  there  was  not  much 
healthy  and  good  art  after  the  time  of  Raphael; 
but  it  appeared  to  them  that  afterward  art  was 
so  frequently  tainted  with  the  canker  of  cor- 
ruption that  U  was  only  in  the  earlier  work  they 
could  find  with  certainty  absolute  health.  Up 
'n  point  the  tree  was  healthy :  above  It, 


be  summed  up  in  the  one  word  sincerity;  the 
bond  of  union  between  them,  as  enunciated  by 
one  of  their  number,  was  (1)  to  have  clear  ideas 
to  express;  (2)  to  study  Nature  attentively,  so 
as  to  know  how  to  express  them:   (3)  to  sym- 

Ealhize  with  what  is  direct  and  serious  and 
eartfelt  in  previous  art,  to  the  exclusion  of 
what  is  conventional  aijd  self- parading  and 
learned  by  role;  and  (4)  most  indispensable  of 
all,  to  produce  thoroughly  good  pictures  .and 
s  tatties. 

The  three  founders  of  the  association  which 
Ford  Maddox  Brown  had  insjMred  were  subse- 

3 uently  joined  by  Thomas  Woolner,  sculptor; 
ames  CoUinson.  painter,  who  eventually  left 
the  brotherhood;  Walter  Howell  Deverell, 
painter ;  Frederick  George  Stephens,  painter 
and  art  critic;  and  William  Michael  Rossetti. 
younger  brother  of  Dante  Rossetti.  and  like 
the  latter,  a  poet.  Ford  Maddox  Brown  de- 
clined to  join  simply  because  he  disliked 
coteries,  and  it  cerlainly  was  not  he  who  (wve 
(he  doctrine  its  name  of  P re- Raphael itism. 
But,  as  his  own  work  was  an  embodiment  of 
this  ardstic  creed,  so  his  association  with  the 
members  of  it  was  always  close  and  his 
sympathy  with  their  work  enthusiastic.  Millais 
remained  in  the  brotherhood  10  years  (1849- 
59) ;  he  then  dropped  out,  became  a  fashionable 
portrait  painter  and  famous  for  his  power  in 
painting  children,  and  such  textures  as  satin  and 
velvet.     W.  Holman   Hunt  kept  on  an  uncom- 

Eromising  adherent  to  the  principles  of  the 
roAerhood.  But  before  the  work  the  Pre- 
Raphaelites  had  to  do  was  accomplished,  they 
were  compelled  to  run  the  gauntlet  of  criticism 


and  ridicule  from  those  whose  system  and 
method  of  painting  they  were  attactdng.  In  the 
Timfj  of  S  May  1854  a  letter  appeared  signed 
iy  John  Ruskin,  boldly  praising  and  defentSng 
the  new  school.  It  is  doubtful,  however, 
whether  Ruskin  understood  the  principle  of 
Pre-Raphaelitism.  and  it  is  a  mistake  to  think 
that  his  writings  gave  the  first  sugsestion  for 
the  formation  of  such  a  league. 

Pre-Raphaelitism  has  become  a  permanent 
influence  in  English  art  The  generation  of 
English  artists  which  succeeded  that  in  which 
Ford  Maddox  Brown  lived  has  followed  the 
guidance  of  the  Pre-Raphaelites,  eidier  as  to 
romantic  motif,  mystic  rdigiouaness  or  draw- 
ing and  technique;  sometimes  in  all  of  Acsc. 
In  certain  quarters,  bowever,  there  appeared  a 
tendency  in  a  somewhat  perverted  manner  to 
carry  out  the  traditions  of  the  brotherhood,  by 
an  exaggerated  medievalism,  a  deliberate  crude- 
ness  or  grotesqueaees  of  design  and  an  in- 
sistence on  minute  detail.  The  most  impor- 
tant English  artists  who  were  influenced  by  Pre- 
Raphaelitism    were:    William    Morris,    W.    S. 


lay^j  ;    Rossetti,    W.    jia...     -l 

Pre-Raphaclitism'  (New  York  1899);  Bate,  P. 
H..  'The  English  Pre-Raphaelite  Painters,  their 
Associates  and  Successors'  (London  1899) ; 
'The  Genn'  (Facsimile  reprint,  London  1901)  ; 
Hunt,  W.  H.,  'Pre-Raphaelitism  and  the  Pre- 
Raphaelite  Brotherhood'  (New  York  1905); 
Hueffer,  F.  M.,  "The-Raphaelite  Brotherhood' 
(London  1907)  ;  Hueffer,  F.  M.,  'Memories  and 
Impressions'  (New  York  19U) ;  Wilde.  Oscar. 
"The  English  Renaissance'  (in  'Essays  and 
Lectures,'  London  1913);  Ijnton,  John,  'The 
Cross  in  Modem  Art'    (London  1916). 

PREACHERS,  Orders  of.     See  Douihi- 

CANS. 

FREACHINO  FRIARS.  See  Douinicans. 

FREAULT,  pra-6.  Antoine-Angtute, 
French  sculptor :  b.  Paris,  8  Oct.  1809 ;  d,  there, 
11  Jan.  1879.  He  began  his  art  studies  with  a 
decided  tendency  toward  romanticism  and  en- 
tered the  studio  of  David  d'Angcrs.  but  soon 
left  it  and  ever  afterward  aimed  at  a  naturalistic 
treatment  of  art  themes.  This  was  proved  by 
the  first  works  he  exhilriled  at  the  Salon 
(ISB)  —  'Misery,'  a  group  representing  a  girl 
dying  in  the  arms  of  her  modier;  and  two 
reliefs,  'Death  of  the  Poet  Gilbert  in  Hospital' 
and  'Famine.'  In  the  following  years  he  ex- 
hibited ntunerous  works,  among  them  the 
statue  'Undine' ;  and  the  relief  'River  Ama- 
zon';  'Queen  of  Sheba';  a  sitting  figure  of 
Hecuba;  the  colossal  statue  'Charlemagne'; 
and  the  statue  'Carthage.'  None  of  these 
works  were  admitted  to  the  Salon,  but  in 
1849  the  opinion  of  his  merits  had  changed  and 
the  doors  of  the  exhibition  in  the  Champs  Ely- 
sies  were  opened  to  him.    After  this  lie  was 
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represented  there  by  bis  'Christ  on  the  Crofs* 
(now  in  the  church  of  Saint  Gervais) ;  the 
relief  'Onhelia';  the  statue  of  'General 
Marceau*  at  Chartres;  the  statuette  'French 
Comedy' ;  and  many  other  works,  amongst 
which  there  were  many  sepulchral  monuments. 
The  most  famous  of  these,  perhaps,  is  'Silence' ; 
now  in  the  Pere-Lachaise  cemetery.  As  a 
sculptor  his  workmanship  was  fine,  but  he 
sometimes  failed  to  coo  trot  bis  fancy  and 
strong  feelinf  for  realistic  form  within  that 
reserve  and  restraint  prescribed  by  the  canons 
of  strictly  plastic  art  He  was  a  tirdess 
worker  and  one  of  ithe  most  ardent  and  power- 
ful representatives  of  the  new  realistic  school 
of  sculpture.  Consult  Chesneau,  £.,  'AuKuste 
Pr&ult'  (in  <L'Arl,'  Vol.  XVII.  p.  3,  Paris 
1879);  Chesneau,  E.,  "Pedutres  ct  statuaires 
romantiques'    (Paris   1880). 

PRBBEMD,  a  stipend  paid  to  an  ecclesias- 
tic from  the  foundation  funds  of  a  cathedral  or 
collegiate  church.  Prebendary  is  the  person 
who  hoMs  a  prebend.  A  simple  prebend  has 
no  more  than  the  revenue  which  is  assigned  for 
its  support;  but  if  the  prebend  has  a  juris- 
diction annexed,  the  prebendary  is  styled  a 
dignitary.  Prebendaries,  as  such,  have  no  cure 
ot  souls ;  but  a  prebendary  may,  and  frequently 
does,  hold  a  parochial  benefice  as  well.  The 
prebendal  stall  is  the  seat  of  the  prebendary  in 
the  church,  into  which  he  is  inducted  by  the 
dean  and  chapter. 

PREBLE,  preb'l,  Edward,  Aroericui  naval 
officer:  b.  Portland,  Maine,  15  Aug.  1761;  d. 
there,  25  Aug.  1807.  When  about  16  he  ran 
away  from  home  and  joined  a  merchantman, 
on  which  he  went  to  Europe;  on  his  return  in 
1779  he  entered  with  his  father's  approval  the 
Massachusetts  State  marine  as  midshipman  on 
the  Protector  and  participated  in  the  attack  on 
the  British  ship  Admiral  Duff  which  was  de- 
stroyed. In  1^  he  was  captured  on  board  the 
Protector  and  imprisoned  on  the  piison-ship 
Jersey  in  New  York  Harbor,  Upon  bis  release 
he  served  on  the  H'inthrop,  another  3Iassa- 
diusetts  State  diip,  and  with  14  men  boarded 
an  armed  British  brig  and  took  her  out  of 
Penobscot  Harbor  in  the  face  of  the  enemy's 
battery.  At  the  conclusion  ot  peace  the  Massa- 
chusetts navy  was  disbanded  in  1782.  For  the 
next  16  years  he  devoted  himself  to  commercial 
pursuits  and  made  a  number  of  iourneys  to 
various  parts  of  the  world  On  the  organiza- 
tion of  the  Untied  Stales  navy  in  1798  he  was 
one  of  the  first  five  to  be  commissioned  lieuten- 
ant, and  in  1799  was  promoted  captain  in  com- 
mand of  the  Essex  with  which  he  convoyed  a 
fleet  of  14  valuably  laden  merchantmen  from 
China,  In  1803  he  was  assigned  to  the  Cotuti- 
tution  and  given  command  of  the  squadron 
against  the  Barbary  powers.  He  arrived  at 
Tangicrs  in  October  1803  and  speedily  forced 
from  the  Sultan  of  Morocco  a  renewal  of  the 
treaty  of  1786.  The  Philadelphia  of  his  squad- 
ron was  captured  while  pursuing  Tripolitan 
gunboats  and  Preble  blockaded  Tripoli  for 
several  months  endeavoring  to  regain  or  de- 
stroy the  ship.  In  July  ,  1804  he  bombarded 
Tripoli  and  suDsequently  conducted  six  vigorous 
attacks  in  which  he  captured  three  gunboats 
and  sunk  three  others.  In  September  ttic  relief 
squadron  under  Preble's  senior  ofhcer,  Captain 
Barron,   arrived  and  Preble   returned  to   the 


United  States  earl^  in  1805.  The  treaty  was 
signed  in  1805  without  further  fiehting  and 
Preble  received  a  gold  medal  and  the  thanks  of 
Congress.  After  his  return  fais  health  showed 
signs  of  serious  impairment.  And,  without 
again  assuming  active  duty,  he  died  after  much 
suffering   in  his  47tli  year   from   consumpdon. 


'American  State  Papers,*  Class  VI,  Naval 
Affairs,  Vtrf.  I,  1794-1825,  p,  133,  Washington 
1834)  J  Waldo,  S.  P.,  'Biographical  Sketches  of 
American  Naval  Heroes  in  the  War  of  Revolu- 
tion' (Hartford  1823) ;  Sparks,  Jarcd,  ed., 
'The  Library  of  American  Biography'  (Series 
II,  Vol.  XII,  Boston  1847) ;  Prebfc.  Q.  H., 
'First  Three  Generations  of  Prehles  in  Amer- 
ica>  (Boston  1868). 

.  PRBBLS,  George  Henry,  American  naval 
officer:  nephew  of  Edward  Preble  (q.v.),  b. 
Portland,  Maine,  25  Feb.  1816;  d.  Brookline, 
Mass.,  1  March  1885.  He  entered  the  navy  as 
midshipman  in  1835,  served  in  the  Mediterranean 
on  the  frigate  United  States  in  1836-38,  on 
various  boats  of  the  West  Indiao  and  Gulf 
squadron  in  1839-40,  was  engaged  in  the  war 
against  the  Seminoles  in  1841-42,  and  in  1843- 
45  circumnavigated  the  world  on  the  Saint 
Louis,  attaining  the  distinction  of  landing  the 
first  American  force  in  China.  In  the  Mexican 
War  he  participated  in  the  battles  of  Alvaredo, 
Vera  Cruz,  Laguna,  Tampico,  Panuco  and 
San'  Juan  de  Ulloa;  in  1848  he  was  commis- 
sioned a  lieutenant;  from  1853-56  he  was  in 
Japan  and  China  with  the  Perry  expedition 
and  in  1854-55  he  was  engaged  in  several 
actions  with  dinese  pirates.  In  1862  he  com- 
manded (he  steam  gun-boat  Katahdin  under  ' 
Farraput  at  the  capture  of  New  Orleans,  was 
commissioned  a  commander  in  that  year  and 
for  failure  to  capture  the  Confederate  cruiser 
Orelo  was  dismissed  from  the  navy.  Investi- 
gation proved  him  blameless,  however,  and  in " 
1863  he  was  restored  to  his  rant  placed  in  com- 
mand of  the  Saint  Louis  with  which  he  engaged 
in  pursuing  Confederate  rovers  in  foreign 
waters.  In  the  latter  part  of  1864  he  blockaded 
the  Nordi  Edisto  River,  and  a  little  later  was 
placed  in  command  of  the  fleet  brigade 
organized  by  Admiral  Dahlgren  at  Port  Royal 
for  the  purpose  of  co-operating  with  General 
Sherman,  Under  his  command  ^e  brigade  en- 
gaged on  30  Nov.  1864,  in  the  successful 
battle  of  Honey  Hill.  In  April  1865  he  was 
put  in  command  of  the  steamer  State  of 
Georgia.  From  October  1865  to  July  1867  he 
was  inspector  general  of  supplies  at  the 
Chariest  own  navr  yard.  From  August  to 
December  1867  he  acted  as  chief  of  staff  of 
the  North  Pacific  squadron,  commanding  the 
flagship  Pensacola  and  in  March  1867  was  com- 
missioned a  captain.  He  was  commissioned 
commodore  in  1871,  and  in  1875-75  had  charge 
of  the  navy  yard  at  Philadelphia.  In  1876  he 
received  rank  as  rear-admiral,  was  in  com- 
mand of  the  Sourii  Pacific  station  in  1877-78 
and  in  1878  was  retired.  He  wrote  'Chase  of  the 
Rebel  Steamer  of  War  Oreio'  (Cambridge, 
Mass.,  1862} ;  'Genealogical  Sketch  of  the  First 
liiree  Generations  of  Prebles  in  America'  (Bos- 
ton 1868) ;  'Our  Flag.  Origin  and  Progress  of 
the  Flag  of  the  United  States  of  America,  eta' 
(Albany  1872) ;  'History  of  the  Flag  of  the 
United  States  of  America,  and  of  tin  Naval 
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and  Yacht-Club  Signals,  Seals  and  Atids.  etc.* 
(1880) ;  <A  Chronological  Histoir  ot  the 
OriRin  and  Development  of  Steam  Navigation' 
(Pliiladelphia  1883). 

PRECEDENCE,  in  official  Hie,  the  order  in 
which  men  and  women  follow  each  other  ac- 
cording to  rank  and  dignity  in  a  State  proces- 
sion or  on  other  public  occasions.  In  England 
the  order  of  precedence  depends  partly  on  stat- 
utes and  partly  on  ancient  usage  and  estabtished 
custom.  Questions  arising  on  matters  of  prece- 
dence depending  on  usage  are  hardly  considered 
as  definitely  settled  and  are  in  a  great  measure 
left  to  the  discretion  of  the  officers  of  arms. 
The  sovereign,  ol  course,  is  always  first  in  or- 
der of  precedence,  after  whom  in  descending 
order  follow  the  Prince  of  Wales,  younger  sons 
of  the  sovereign,  grandsons  of  the  sovereign, 
brothers  of  the  sovereign,  uncles  of  the  sover- 
eign, nephews  of  the  sovereign,  ambassadors, 
the  Archbishop  of  Canterbury,  the  Lord  High 
Chancellor,  the  Archbishop  of  York,  the  Prime 
Miriister,  and  so  on  through  the  hign  state  dig- 
nitaries, the  various  ranks  of  the  peerage,  etc 
The  order  of  precedence  among  women  fol- 
lows the  same  rules  as  that  among  men.  except 
that  wives  and  daughters  of  men  possessing 
official  precedence  do  not  participate  therein  and 
are  ranked  entirely  by  whatever  personal  stand- 
ing they  may_  possess  by  virtue  of  inherited 
titles  or  dignities.  By  the  acts  of  Union  of 
Scotland  and  Ireland  the  precedence  in  any 
given  degree  of  the  peerage  has  been  established 
as  follows:  (1)  Peers  of  England;  (2)  Peers 
of  Scotland;  (3)  Peers  of  Great  Britain;  (4) 
Peers  of  IreUnd;  (S)  Peers  of  the  United 
Kingdom  and  Peers  of  Ireland  created  subse- 
quent to  the  Union.  The  question  of  precedence 
in  recent  times  has  lost  mudi  of  its  former 
importance  as  a  result  of  the  spread  of  demo- 
.  cratic  institutions.  England  is,  perhaps,  still 
more  interested  to-day  than  any  other  country 
and  has  more  extensive  and  detailed  regulations 
concerning  it,  though,  of  course,  rules  govern- 
ing precedence  are  in  existence  in  practically 
every  civilized  country  in  the  world. 

In  the  United  Stales  the  most  generally  ac- 
cepted order  in  Washington  dficul  Ufe  ta  as 
follows : 

The  Pnddent, 

Ths  Vice-Pmndimt. 

Praident  ol  the  Senate. 

Foreign  AmbH4«adan. 

Chiet  Jmtice  of  the  Bupnmo  Court, 

Uaited  Etatei  Saaaton. 

SpeaktT  of  tbe  Hoiue. 

Repraentstivn  In  Congma, 

AnodHts  Ju>tk«  of  the  Supniss  Coort, 

SeCTtUrjF  o£  State, 

Diplomatic  Caipg  (nther  than  amtiBMadon). 

ScdCtary  of  the  Tnumr, 

Secietarr  ol  War. 

The  Attomey-GeneTBl, 

The  Poitiniuter-Gaienil, 

Socrotaiy  of  the  Navy. 


Setretary  of  ABrieulture. 
Secretarr  "l  Commerce  and  htbot, 
Genenl  Staff  of  the  Aimy. 
Admiral*  of  the  Navy. 


follow  the  judiciary,  diplomatic  rep- 
..ves  of  the  United  States,  army  and  navy 
i.  chiefs  of  departments,  foreign  consuls, 
secretaries  of  legations,  etc. 

Questions  of  international  precedence  arising 
as  a  result  of  international  commissions  or  of 


the  signing  of  treaties  by  sevi 
solved  usually  by  arranging  the  names  of  the 
countries  in  alphabetical  order.  The  precedence 
of  diplomatic  representatives  is  detemiined  by 
the  date  of  the  presentation  of  their  credentials, 
except  that  ambassadors  outrank  envoys  and 
ministers  plenipotentiary.   Consult  Burke,  'Peer- 

S;e' ;  MaeKcnj;ie,  Sir  George,  'Observation 
pen  the  Laws  and  Customs  of  Nations  as  to 
Precedency'  (Edinburgh  1680)  ;  Hellbach,  J.  C. 
von,  'Handbuch  des  Rangredits'  (Ansbach 
!80+). 

PRECENTOR  (Latin,  prte,  before;  canere, 
to  sing),  a  leader  of  singing.  In  cathedrals  of 
ancient  foundation  of  the  Established  Church  of 
England  the  precentor  is  a  member  of  the  chap- 
ter and  in  dignity  ranks  next  after  the  dean ; 
in  cathedrals  of  the  new  foundation,  that  is, 
those  of  sees  created  by  Henry  VIII  or  formed 
in  later  times,  the  precentor  is  only  a  minor 
canon  and  is  removable  at  the  pleasure  of  the 
dean  and  chapter.  During  solemn  fimclions 
the  precentor's  place  is  on  the  north  side  of  the 
chancel,  while  that  of  the  dean  is  on  the  south 
side.  In  the  Presbyterian  churches  of  Scotland 
it  was  formerly  the  custom  that  half  an  hour 
before  the  arrival  of  the  minister,  the  precentor 
would  read  to  the  congre^lion  lessons  from  the 
Scripture ;  when  the  minister  entered,  the  pre- 
centor would  ^ve  out  a  psalm  and  lead  the  sink- 
ing; hence  hts  desk,  below  the  pulpit,  is  still 
called  lectern,  or  in  Scotch  dialect  letlran,  that 
is,  reading-desk.  In  the  rural  districts  of  Scot- 
land it  is  still  customary  for  the  precentor  to 
read  each  verse  of  a  psalm  before  it  is  stmg. 

PRECEPTORS,  College  of,  London,  Eng- 
land, a  training  school  for  teachers  founded  m 
1846  and  granted  a  Rojja!  Charter  in  1849  "for 
the  purpose  of  promoting  sound  learning  and 
of  advancing  the'  interests  of  education,  espe- 
cially among  the  middle  classes^  by  affording 
facilities  to  the  teacher  for  acquiring  a  knowl- 
edge of  his  profession."  Tie  colfege  estab- 
lished examinations  for  teachers  and  for  stU' 
dents  in  the  secondary  schools,  issuing  diplomas 
and  certificates ;  and  performed  pioneer  work  in 
the  training  of  teachers  for  the  secondary 
schools.  The  school  examinations,  established 
in  18S3,  served  as  standards  by  which  teachers 
could  guide  their  work.  The  first  examination 
in  the  theory  and  practice  of  education  was  held 
in  1867  and  in  1873  (he  first  professorship  in 
education  in  England  was  estabhshed  by  the 
college.  There  are  practical  examinations  for 
certificates  of  ability  to  teach  as  well  as  the 
written  theoretical  examinations;  and  there  are, 
as  well,  winter  meetings  and  short  courses  for 
teachers.  The  examinations  conducted  for 
pupils  in  secondary  schools  have  proved  of 
value  as  the  marks  obtained  are  recognized  by 
the  board  of  education  and  by  many  profes- 
sional associations.  The  college  has  power  to 
inspect  schools  and  decide  upon  their  suitable 
housing  and  equipment,  as  well  as  upon  the 
adequacy  of  the  teaching  staff  and  the  general 
organization.  Membership  in  the  college  is 
open  to  persons  over  18  years  of  age  who  have 
passed  the  examination  prescribed  by  the  coim- 
cil  and  been  thereafter  elected.  The  college  is 
located  in  Bloomsbury  Square  and  has  a  library 
of  10,000  volumes.  The  organ  of  the  coUege 
is  the  Educational  Times,  published  monthly 
and  one  of  the  oldest  educational  journals  in 
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En^^nd.  Consult  'Annual  Calendar,  College 
of  Preceptors'  ;  Board  of  Education  of  Eng- 
land's 'Report  of  the  Consultative  Committee 
on  Examinations  in  Seconds  ly  Schools' 
(1911)  ;  'Schoolmaster's  Year  Book*  (London, 
annual). 

PRECESSION  OP  THE  EQUINOX. 
See  Equinox. 

PR^IBUSBS  RIDICULBB,  lr«a,  la  iirt- 
se-«  rE-de-kul,  a  comedy  by  Moliire  (q.T.),  pro- 
duced for  the  first  time  18  Nov.  16S9.  No  one 
of  Uoliire's  comedies  is  better  known  than  this 
famou!  satire  on  the  "Prfeieuses,*  which  can 
almost  be  entitled  a  farce,  being  an  exaggera- 
tion of  an  exaggeration.  It  is  in  one  act  and  is 
a  satire  on  a  style  of  speech  and  an  affected 
taste  in  art  and  literature,  prevalent  among  a 
certain  class  at  that  time.  When  writing  it 
Uoliire  had  in  mind  the  literary  lights  who 
assembled  al  the  H6tel  de  Bambouillet,  the  resi- 
dence of  the  Harquise  de  Rambooiltet  (q.v.). 
Consult  Lang,  Andrew,  ed.,  'Les  Prteeuses 
Ridicules'  (Oxford  1890);  Davis.  W.  M...  ed., 
<Les  Pr&ieuses  Ridicnles*  (Boston  1895). 

PRECIOUS  METALS.  Gold  and  silver  are 
commonly  included  under  this  term,  though  plat- 
inum and  quicksilver  have  sometimes  been 
added.  However,  on  the  basis  of  their  having 
suflident  value  and  being  abundant  enough  for 
coinage,  gold  and  silver  are  more  accuratuy  de- 
scribed as  precious  metals.  America  has  con- 
tributed largely  to  the  total  amount  of  the  pre- 
cious metals  in  circulation  in  the  world.  The 
United  States,  Mexico  and  Australasia  are  the 
three  countries  which  rank  highest  in  annual 
total  production  of  these  metals  acfiording  to 
their  monetary  value. 

Fine  ounce  of  gold,  $20.671834  + ;  fine  ounce 
of  silver,  $1.2929&-|-,  coinii«  late  in  United 
States  silver  dollars. 

The  United  Slates,  therefore,  while  greatly 
suriiassed  in  the  amoimt  of  ^Id  produced  by 
Africa,  and  in  silver  by  Mexico,  far  surpasses 
every  other  country  in  the  total  value  of  pre- 
cious metals  produced.  It  is  estimated  that  the 
total  production  of  gold  in  all  countries  since 
the  discovery  of  America  amounted  to  825,000,- 
000  fine  ounces  in  1919,  while  the  total  produc- 
tion of  silver  in  the  same  period  was  12,000,- 
000,000  tine  ounces.  See  Comhekce,  Htxtory  o/; 
Gout;  MiNEBAL  Pkoduction  in  the  Unito 
Statks;  Platimuu;  Su-veb;  and  consult  Smith, 
E.  At  'Sampling  and  Assay  -  ■  —  ■ 
Uetals>  (Philadelphia  1914). 

PRECIOUS  STAR,  Order  of.  See  0«- 
DESS,  Royal. 

PRECIOUS  STONES.  A  substance  to  be 
precious  must  possess  variety,  beauty,  durability 
and  portability.  Precious  siones,  phenomenal 
stones  and  semi-precious  stones  are  such  as  may 
be  used  for  ornamental  jewelry.  Strictly  speak- 
ing the  terra  precious  stone  is  reserved  to  desig- 
nate the  diamond,  the  ruby,  the  sapphire  and  the 
emerald,  the  others  being  called  'phenomenal* 
and  ■semi-preciauB,*  but  Ike  deaignation 
"precious'  has  been  loosely  used  to  indicate  all 
stones  used  for  the  jeweling  of  choice  obiects 
of  adornment.  The  following  are  those  whidi 
chiefly  claim  attention: 

Diamond. —  See  the  special  article  describ- 
ing this  geu). 


_^ I  has  a  hardness  of  6.S  —7,  and 

a  specific  gravity  of  3.13  —  3.19.  The  rich 
green  variety,  hiddenite,  named  after  the  late 
William  Earle  Hidden,  was  found  at  Stony 
Point  (now  named  Hiddenite).  Alexander 
County,  N.  C,  in  crystals  furnishing  gems 
weighing  up  to  five  carats  each.  A  yel- 
low vanetv  which  occurs  in  Brazil  is  called 
triphane.  Kumite  (q.v.)  is  a  rich,  lilac-hued 
variety  of  spodumene,  of  which  fine  examples 
come  from  Pala,  San  Diego  County,  Cal., 
It  also  occurs  in  crystals  weighing  up  to  100 
carats  in  Madagascar.  Spodumene  was  at  an 
earlier  time  called  "triphane,"  a  name  given  it 
by  the  great  crystallographer  Hany. 

TItavite  (or  sphene)  is  a  calcium  silico- 
titanite,  having  a  hardness  of  5.5  and  a  specific 
gravity  of  3.5,  It  furnishes  the  most  brilliant 
yellow  and  brown  gem  except  the  diamond. 
Fine  examples  have  been  found  in  Bridgewater, 
Bucks  County,  Pa.,  from  which  gems 
weighing  from  10  to  20  carats  could  be  cut 
Other  sources  are  the  Tilly  Foster  Mine,  New 
York  and  the  Pfitsehtat  and  Zillertal,  in  Tyrol.. 

Tiffanyite. —  A  name  given  to  a  hydrocarbon 
assumed  to  be  present  in  certain  lUamonds, 
namely  those  which  on  that  account  exhibit 
fluorescence  and  phosphorescence.  The  sub- 
stance apparently  has  a  bluish- white  color. 
The  blue  white  diamonds  of  Brazil  are  called 
"nffanyite  diamonds.* 

Uoiasuiite.^  A  natural  carborundum,  a  car- 
bon silicide.  of  which  the  French  chemist,  Henri 
Moissan,  found,  in  1905,  small  blue  or  bluish- 
green  crystals  in  the  meteorite  of  Cafion  Diablo, 
Arizona,  in  association  with  microscopic  dia- 
monds. It  belongs  to  the  rhombohedral  division 
of  the  hexagonal  system.  The  cleavage  is  poor; 
the  fracture  conchoidal;  the  hardness  is  next  to 
that  of  the  diamond.  The  refractive  indices 
are  higher  than  1.75,  As  many  as  44  varieties 
of  the  crystal  forms  have  been  observed.  The 
name  was  given  in  honor  of  the  discoverer,t 

Rabies  and  Sapphires. —  The  niby  and  the 
sapphire  are  transparent  varieties  of  corundum 
(q,v.),  the  first  beins  carmine-red,  and  the  sec- 
ond nri^l  b!ue  antTvelvet  blue.  Other  colors 
also  occur,  as  yellow,  green  and  purple,  called, 
respectively,  Oriental  topar,  Oriental  emerald 
and  Oriental  amethyst.  Corundum  crystallizes 
in  the  hexagonal  system,  and  consists  of 
alumina  nearly  pure.  In  hardness  il  ranks  next 
below  the  diamond,  being  rated  as  nine  on  the 
scale.  The  finest  rubies  are  found  in  Burma, 
in  the  Moeok  Valley,  northeast  of  Mandelay. 
They  are  also  mined  in  Siam.  where  they  are  of 
a  darker  shade,  and  in  Ceylon,  where  they  are 
of  lighter  hue  and  often  of  great  brilliancy. 
The  finest  Burmese  rubies  have  a  peculiar  tint, 
called  'iHgeon's  blood."  Rubies  of  large  size 
are  extremely  rare,  and  *hen  they  weiKh  four 
carats  or  more  they  are  worth  from  two  to 
live,  and  formerly  10  times  the  price  of  dia- 
monds of  the  same  size.  Sapphires  come  prin- 
cipally from  Ceylon,  Cashmere  and  Siam,  the 
finest  tints  being  known  as  the  "cornflower* 
and  the  'velvet  blue.'  In  Australia,  especially 
at  Analde  in  Queensland,  many  dark-blue  sap- 
phires are   found,  too  deep  in  hue  to  be  of 

■  ApDsadii  I.  Duu  'Gyiteia  of  Uinenlaar.' e,  W,IS99i 
citiafOiioiaeF.  Knii(,N.  y.Acmd.  Scmddw.  Vol.  XIV,  p. 

XI  tbe  6th  ed.  of  Oua'l  "Synent  «f 


lUnmkvy,'  New  Yntk  1900,  p,  TO. 


.Goot^lc 


PRECIOUS  STONES 


value  if  cut  into  large  gems,  so  they  are  khu- 
enlly  cut  as  calibre  or  small  stones.  Queens- 
land has  (untished  some  wonderful  golden- 
yellow  corundums,  ihese  bdng  the  centres  of 
blue  crystals.  Sapphires  are  also  found  in 
Montana  at  several  points,  generally  under  two 
carats  each ;  the  choicest  are  mined  at  Yoro 
Gulch,  in  FerRus  County.  These  are  of  a  rich 
blue  color.  Other  mines  are  at  Rock  Creek, 
Granite  County,  where  there  is  a  great  variety 
of  shades;  examples  also  occur  at  Cottonwood 
Creek,  and  along  the  bars  of  the  Missouri 
River,  not  far  from  Helena,  MonL  Fancy 
colors  are  of  little  value  compared  to  the  blue. 

Beryl,  Bmerald  and  Atiuamaiine  are  the 
same  mineral,  a  silicate  of  aluminum  and 
glucinum.  The  hardness  is  eight  and  the  cry- 
stals belong  to  the  hexagonal  system.  Beryl 
varies  from  blue  through  light  green  to  yellow, 
when  it  is  called  ^golden  beryl,*  and  forms  a 
gem  resembling  topaz.  If  colored  a  rich  green 
by  a  little  oxide  of  chromium,  it  becomes  the 
emerald,  a  stone  which  is  rarely  flawless,  but 
ranks  in  value  with  the  diamond.  The  chief 
source  of  fine  emeralds  has  long  been  the 
mines  at  Muzo,  about  70  miles  on  a  direct  line 
from  Bogota,  Colombia,  where  they  occur  in  a 
black  limestone  rock.  The  mine  has  been 
worked  by  Europeans  for  three  centuries,  and 
was  previously  exploited  by  the  native  peoples 
of  the  region.  The  emeralds  known  to  the 
ancients  came  principally  from  Upper  ^^ypt. 
near  the  Red  Sea.  These  mines  were  long 
abandoned  and  left  unworked,  but  are  now  be- 
ing operated  on  a  small  scale.  Light  sky-blue, 
rich  ocean-blue,  sea  green  or  greenish  beryls 
are  known  as  aquamarines ;  the  finest  examples 
have  come  from  Brazil  and  Madagascar.  A 
Brazilian  crystal  weighed  246  pounds.  They 
also  occur  in  the  Urals  and  Siberia,  as  well  as 
in  Maine,  North  Carolina  and  Colorado. 
Golden  beryls  are  found  in  Maine,  Connecticut 
and  Pennsylvania.  A,  variety  of  golden  beiyl 
found  at  Rdssing  in  the  former  German  South- 
west Africa  has  been  given  the  trade  name 
•heliodor.* 

Phenomenal  Gems.— The  name  applied  to 

Sredous  stones  which  change  in  color  or  else 
ave  a  change  of  light  or  exhibit  some 
phenomena  other  than  the  color  itself.  Notable 
among  these  are  the  sapphire  asteria  and 
ruby  asteria ;  the  ruby  asteria  or  star 
ruby  is  found  in  Ceylon  and  in  the  ruby 
mines  of  Burma,  and  is  a  phenomenal 
gem  in  high  favor.  Then  come  the  alexandrite, 
a  variety  of  chrysoberyl  chanfnng  from  a  dark 
green  by  daylight  to  a  columbine  red  by  artifi- 
cial light;  the  chrysoberyl  cat's-eye,  chancing 
from  pale  honey  yellow  to  dark  brown,  and,  oc- 
casionally, the  alexandrite  cat's-eye,  green  by 
day  and  red  by  artificial  light ;  moonstone,  a 
white  feldspar  exhibiting  the  phenomena  of 
lustre,  and  a  white  or  bluish  play  of  light ;  sun- 
stone,  in  which  there  are  brilliant  reflections 
from  the  interior  of  the  feldspar  or  quartz; 
labrador  spar,  labradonite  feldspar,  which  has  a 
rich  play  of  blue,  blue-creen  and  yellow,  re- 
sembling a  peacock  feather.  All  of  these  are 
surmised  to  bring  good  fortune  to  the  wearer, 
Chrysoberyl,  which  has  a  hardness  of  8.5. 
is  a  glucinum  aluminale.  It  is  a  rare  mineral, 
o£  various  shades  of  yelkiw,  brown,  light  green 
and  dark  green.  One  variety  contains  minute 
impurities  distributed  between  the  layers  of  the 


civstal,  and  these  layers  are  so  arraiKcd,  by 
wnat  is  termed  the  'twinning*  of  the  crystal, 
that  when  the  stone  is  cut  across  them  light  is 
reflected  or  condensed  into  a  transverse  bright 
line;  such  a  gem  i^  called  a  chrysoberyl  cat's- 
eye. 

Alexandrite  is  a  variety  of  chrysoberyl, 
colored  by  chromium.  This  name  was  given  by 
Nordenskjold  because  the  gem  had  been  found 
on  the  day  the  Czarevitch,  later  Alexander  II, 
came  of  age,  in  1833.  It  was  first  discovered 
in  the  Ural  Mountains  at  Takowaya,  but  now 
occurs  in  larger  gems,  up  to  70  carats  each,  in 
the  gem-gravels  of  Ceylon.  It  possesses  the 
properly  of  changing  from  a  dark  green  to  a 
coliunbine  red  when  exposed  to  artificial  lifdii, 
thus  displaying  in  turn  what  were  the  Russian 
national  colors  at  the  time  it  was  first  dis- 
covered. 

Morgantte  is  a  rose  red  silicate  of  beryllium 
containing  manganese,  found  in  Madai^scar. 
being  the  same  in  composition  as  the  aquamarine 
and  the  emerald,  dinering  onl^  in  color.  It 
possesses  the  property  of  becoming  phosphores- 
cent as  does  kunzite,  a  mineral  with  which  it 
is  associated.  It  appears  in  beautiful  gems  up 
to  200  carats  each.  It  occurs,  also,  at  Pala,  in 
San  Diego  County,  Cal.,  in  crystals  of 
some  size,  and  example,  small  and  not  of 
good  color,  are  met  with  at  Haddam,  Conn,, 
but  not  in  gem  form.  The  name  was  given  in 
bonor  of  the  late  J.  Pierpont  Morgan. 

Zircon,  or  Hyacinth  (jadnth),  sometimes 
called  jargon,  is  a  gem  of  7.S  in  hardness  and 
having  a  specific  gravity  of  4.1  to  4.7,  occurring 
brown,  yellow,  blue,  green  and  while;  it  is  a 
zirconium  silicate.  Frequently  the  white  gem 
is  the  result  of  the  decolorization  of  a  darker 
stone.  These  were  frequently  rose-cut  in  tfle 
East,  and  in  the  I8th  century  Were  called 
•Matura  Diamonds.*  The  color  sometimes  re- 
turns after  decolorization.  The  chief  source 
of  supply  has  been  Ceylon,  although  many  fine 
gems  have  been  found  in  Australia  and  Tas- 

Topa>  is  a  rather  complex  silicate  of  altimi- 
num.  occurring  in  rhombic  prisms  and  possess- 
ing a  hardness  of  eifd>t.  It  is  generally  yellow, 
but  other  examples  are  pale  blue,  pale  green, 
pale  brown  and  white  or  colorless.  The 
favorite  tint  is  a  pepnliar  yellow  known  as 
sherry  color.  The  finest  come  from  Brazil  or 
from  the  Ural  Mountains,  but  some  very 
handsome  ones  have  been  found  in  Colorado 
and  Utah.  The  sherry-colored  variety,  if 
heated  in  vacuo,  dianges  to  a  ridi,  almost 
magenta  pink,  Aen  to  a  light  pink  and  finally 
becomes  colorless.  White  topaz  is  often  found 
in  large  masses  in  Ceylon,  and  in  Brazil,  where 
a  23-i>oond  mass  was  found.  Fine  blue  and 
dnnamon  colored  crystals  occur  in  the  Urals,  in 
Siberia,  Japan.  Mongolia  and  in  Colorado, 
Texas  and  Maine;  the  dnnamon-colored  variety 
changes,  upon  exposure  to  daylis^t.  to  colorless 
lopai.  (See  also  Quarts;  nearly  all  the  so- 
called  topazes  are  really  citrines  —  decolorized 
smoky  quartz). 

Tonnnaline  is  a  complex  silicate  of  alumi- 
num, occurring  in  prisms  of  six,  nine  or  12 
sides.  It  is  usually  black,  but  also  of  trans- 
parent red,  green  and  other  colors,  often  singu- 
larly mingled  in  the  same  crystal.  The  gem  is 
found  in  Brazil  and  Siberia,  and  examples  of 
great    beauty    are    met    with    at    Pans    and 
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Auburn,  lit.,  Haddatn  Neck.  Conn.,  and  es- 
pecially in  San  Diego  County,  Gal.  Mineral' 
□gically  it  occurs  in  a  Kreai  variety  of 
colors  and  forms;  the  red  is  known  as  mbellite. 
the  blue  as  indicoltte,  the  white  as  achroite  and 
the  Kreen  is  called  ''Brazilian  emerald"  in 
Brazil.  Wonderful  red  tourmalines  rubellite 
are  found  in  the  Urat  Mountains,  Russia,  and 
red  and  other  colors  in  Madagascar.  At  times 
the  crystal  is  green  on  the  exterior  with  a 
white  zone  and  a  red  interior,  the  iron  which 
causes  the  green  hue  being  neutralized  by  the 
manganese  in  the  red  color;  this  strange  com- 
bination forms  the  so-called  'watermelon 
crystal.*  Tourmaline  is  probably  the  most 
varied  interesting  mineral,  with  the  exception 
of  quartz,  occurring  in  magnificent  gems  of 
green,  blue,  red,  yellow,  brown,  white  and  fre- 
q^uently  three  or  more  colors  are  present  in  dis- 
tinct zones  in  various  parts  of  the  crystal.  Its 
electric  properties,  discovered  in  the  18th  cen- 
tury, was  discussed  in  most  of  the  Euro- 
pean learned  societies  at  that  time,  the  name 
•Ascheittrekker*  ('Ash-attractor")  being  given 
to  the  mineral  in  Amsterdam. 

Garnet  is  the  name  of  a  group  of  minerals 
closely  related  in  form  and  properties,  but  pre- 
senting a  number  of  varieties.  They  are  all 
very  complex  aliuninum  silicates,  in  which 
various  metallic  oxides  enter  as  components. 
The  principal  gem  varieties  are  almandine,  or 
precious  garnet,  the  carbuncle  of  the  ancients, 
containing  considerable  oxide  of  iron ;  its 
color  is  a  deep,  rather  purpUsh  or  brownish 
red;  pyrope,  or  Bohemian  garnet,  containing 
much  m^ne»a,  of  a  fine  dark  crimson,  almost 
a  ruby  color.  These  two  are  the  red  garnets  of 
jewelry;  when  cut  en  cabochon,  that  is,  not 
facetted,  but  dome-shaped,  they  are  called  car- 
buncles. Manganese  gamel.  or  spessardte,  is 
sometimes  of  a  very  beautiful  orange-brown 
color ;  elegant  ^ems  of  this  kind  have  been 
found  at  Amelia  Court  House,  Va.  Uvoro- 
Vtte,  or  chrome  garnet,  is  a  rare  variety, 
of  a  brilliant  dark  green  color,  but  the  crystals 
are  very  small.  Another  green  garnet  of  some- 
what different  composition,  and  with  very  bril- 
Uant  lustre,  from  the  Ural  Mountains,  is  called 
demantoid,  or  Uralian  emerald.  Much  fine 
garnet  is  found  in  the  United  States.  North 
Carolina  yields  a  beautiful  variety  that  has 
been  called  rhodolite, —  a  brilliant  light  red  gar- 
net, between  almandite  and  pyrope  in  compou- 
tion ;  these  are  largely  mined  in  the  Cowce  Val- 
ley, in  Macoti  County.  New  Mexico  and 
Arizona  produce  fine  pyropes.  often  misnamed 
"Arizona  rubies,*  and  egualling  those  of  any 
other  known  locality.  They  are  found  where 
ants  and  centipedes  have  carried  them  out  in 
maldng  the  galleries  of  their  hills.  In  South 
Africa  similar  pyrope  garnets  found  with  the 
diamonds  are  termed   'Cape  rubies.* 

Quartz  is  pure  silica,  the  crystalline,  rock 
crystal  type  occurring  as  six-sided  crystals.  It 
embraces  a  ^reat  number  of  the  commoner  gem 
stones,  speuiic  gravity  about  2.6.  These  fall 
into  three  distinct  groups, —  The  transparent 
colorless  variety,  lodc  crystal,  then  the  purple 
amethyst  which  is  colored  by  manganese,  and 
finally  the  smoky  topaz  or  smoky  crystal,  the 
ordinary  black  variety,  and  the  intensely  black 
'morion.'  When  the  black  variety  can  be  de- 
colorized by  heat,  it  changes  first  to  a  deep 
brown  and  then  to  a  Iransita rent  yellow,  some- 


times becoming  almost  colorless.  The  origixial 
smoky  quartz,  deep  brown  in  color,  is  called 
"cairngorm' ;  it  is  mostly  used  in  Scotland  and 
is  the  Scotch  national  stone.  The  lighter  colors 
produced  by  decolorization  by  heat  are  loiown 
as  Spanish  topaz  and  citrine.  Nearly  all  the 
so-called  topaz  of  commerce  is  a  quartz  variety, 
not  true  topaz. 

The  cryptocrystalline  variety,  agate,  is  usu- 
ally banded,  and  is  generally  (he  result  of 
deposition  of  silica  in  the  amygdules  of  a  vol- 
canic rock  The  structure  is  in  thin  Layers, 
even  thou^  they  may  not  be  visible  to  the  eye. 
The  principal  varieties  are  chalcedony,  gray 
and  blue-gray,  the  apparently  unhanded  variety; 
when  banded  it  is  called  "banded  agate.*  When 
this  banded  material  has  been  broken  and  re- 
cemented,  it  bears  the  name  of  "ruin  agate*; 
if  the  bands  are  irregular  in  outline  it  is 
denominated  'fortificadon  agate.'  Chalcedony, 
when  treated  with  iron  salts  and  then  highly 
heated,  becomes  red  and  is  known  as  'car- 
nelian^ ;  if  there  be  one  or  more  layers,  one  of 
which  is  compact  and  impervious,  it  forms  the 


colored  layer,  it  appears  gray,  and  is  called 
"nicolo."  The  name  onyx  is  also  applied  to 
chalcedony  saturated  with  boiling  honey  or 
blood,  and  then  treated  with  sulphuric  acid, 
the  blood  or  honey  becoming  carbonized  and 
making  the  entire  stone  a  deep  black.  When 
chalcedony  is  stained  a  translucent  red  or 
brown  it  is  also  called  sardonyx,  although  it 
is  really  not  an  onyx,  as  it  has  onlv  one  layer. 

The  uncrystalline,  or  slightly  crystalline, 
varieties  are  notably  red  jasper  and  green 
jasper.  When  jasper  is  green  with  red  spots, 
due  to  the  oxidation  of  the  iron  jn  the  stone, 
it  is  called  "bloodstone."  When  the  stone  is 
yellow,  brown  or  black,  the  term  jasper  is  also 
used. 

Opsl  is  silica  containing  from  5  per  cent  to 
10  per  cent  of  water.  WTien  it  contains  more 
than  5  per  cent  of  water,  the  opal  is  liable  to 
fracture;  with  5  per  cent  or  less,  it  is  a  stone 
of  considerable  durability.  Magnificent  speci- 
mens of  the  white  variety  have  been  found  in 
the  mines  of  Hungary  and  in  New  South  Wales, 
the  white  opals  in  New  South  Wales  occurring 
in  sandstone  in  which  they  occasionally  re- 
place wood,  shells  and  the  bones  of  reptiles. 
The  black  variety  offers  a  velvet  black  field 
broken  with  the  most  intense  red,  green,  yel- 
low, blue  and  other  colors.  This  is  ^eatly 
Erized  and  highly  valued ;  it  is  found  in  the 
ightning  Ridge  region  in  New  South  Wales. 
Many  thousand  fine  ^ems  have  been  brought 
from  this  locality,  single  stones  selling  for 
$5,000.  The  fire  opals  are  a  rich,  red.  honey 
or  honey- red  variety,  containing  a  high  per- 
centage of  water.  The  fire  opal,  or  flame  opal, 
found  in  Queretaro  and  other  parts  of  Mexico 
is  a  rich  honey-red— a  brilliant  variety  with 
prominently  large  flames  of  light  color,  possibly 
due  to  inclusion  of  rutile  (oxide  ol  titanium). 
A  colorless  variety  is  also  found,  in  which  (he 
play  of  color  is  in  small  flecks.  This  is  known 
as  the  harlequin  opal.     Interesting  opals  re- 
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placing  wood  have  been  found  in  Humboldt 
County,  Nev.,  brown,  black  and  colorless. 

Pcndot,  Chrrsolite,  or  Olivine,  deriving 
its  name  from  its  olive-green  color,  is  a  silicate 
of  magnesia,  found  in  magnificent  examples  in 
Egypt.  Many  magnificent  specimens  brou^t 
from  the  E^st  are  found  in  the  church  treas- 
uries, dating  from  the  time  of  the  Crusades, 
notably  at  Cologne.  They  were  then  called 
emeralds.  After  a  close  studj^  of  ihc  peridots 
here  and  in  other  ecclesiastical  jewels,  the 
opinion  is  expressed  that  almost  if  not  quite 
all  the  fine  examples  in  modem  jewelry  had 
been  derived  from  this  source.  In  1900,  gem 
chrysolites  were  found  on  the  small  volcanic 
island  Seberget  (also  called  Zebirget  or  Saint 
John)  near  the  Egyptian  coast  of  the  Red  Sea, 
an  interesting  discovery  as  it  serves  to  con- 
firm the  ancient  tale  in  early  Greek  and  Latin 
authors  that  their  chrysolite  (which  they  called 
topaz)  came  from  a  mysterious  ''Serpent  Isle" 
in  the  Red  Sea.  They  are  also  found  in  the 
Navajo  Reservation  in  New  Meitico,  in  small 
gems  of  considerable  beauty;  in  Hawaii,  as 
noney  yellow  and  small  gems;  and  at  Lac  La 
Hache,  British  Columbia. 

^ade. —  This  name  is  commonly  used  to 
designate  both  nephrite  (a  silicate  of  magnesium 
and  calcium),  and  jadeite,  named  by  Damoui  in 
1S63  (a  silicate  of  aluminum  and  sodium). 
Nephrite  has  a  hardness  of  6.S,  its  specific  grav- 
ity being  2.8,  while  jadeite's  hardness  is  7  and 
its  specific  gravity  3.3.  The  Chinese  name  for 
|ade  is  yu,  or  yu-ski;  the  most  prized  variety  of 
jadeite  is  termed  fei-tsui,  "kingfisher-plumes," 
jewel  jade  or  imperial  jade.  The  jade  brought 
by  the  Spaniards  from  the  New  World  was 
named  by  them  /•iedra  de  ijada,  "stone  of  the 
flank,"  whence  our  "jade* ;  it  was  asserted 
(and  believed)  to  be  a  highly  efficient  remedy 
for  diseases  of  the  kidneys.  This  belief  was 
reflected  in  the  later  name  lapis  nepkrilicus 
(kidney-stone)  from  the  Greek  nepkros, 
■kidney,'  the  origin  of  our  nephrite.  A  third 
stone  of  the  jade  group  is  chlorotnelatnte, 
discovered  by  Damour  in  1865.  This  mineral, 
with  a  hardness  of  over  6.S  to  7  and  a  specific 
gravity  of  3.4,  is  of  a  darker  green  than  jadeite 


alumina  in  the  latter.  A  number  of  prebistc 
ornamental  objects  of  chloromelanite  have 
been  found  in  France,  and  a  few  in  the  lake- 
dwellings  of  Switzerland,  as  welt  as  in  Mexico, 
Guatemala  and  Colombia.  The  chief  source 
of  supply  for  nephrite  has  been  in  modem 
times  the  Kuen-lun  Mountain  in  eastern 
Turkestan,  while  the  jadeite  now  mined  comes 
from  the  Kachin  Hills,  about  120  miles  from 
Mogaung,  Upper  Burma.  The  nephrite  of  New 
Zeaknd,  called  by  the  natives  punamu,  or 
•green- stone,"  is  also  well  known.  Numerous 
jade  artefacts  made  in  prehistoric  times  have 
come  to  light  in  almost  all  parts  of  the  world, 
although  the  source  whence  the  slone  was  ob- 
tained has  not  often  been  determined  For 
a  time  it  was  rather  generally  believed  that  none 
of  it  could  be  found  in  iilu  m  Europe,  and  that 
the  material  for  the  European  artefacts  and 
for  those  discovered  in  the  Americas  as  well 
was  strictly  of  Asiadc  origin.  This  erroneous 
idea  has  been  entirely  dissipated  by  several  dis- 
coveries of  nephrite  in  its  original  place  at 
various  European  localities.    The  largest  mass 


1899  at  Jordansmi^,  Silesia;  it  wd^d 
4,718  pounds  (2,140  kilMp-ams).  This  is  in 
the  Heber  R.  Bishop  Collection  in  the  Ameri- 
can Museum  of  Natural  History,  New  York 
City. 

The  fondness  of  the  Clhinese  for  jade  is 
proverbial,  and  the  finest  ornamental  objects 
(both   of   nephrite  and  of  jadeite)    have   been 

Sroduced  by  Chinese  lapidaries,  although  to 
[indu  and  other  Asiatic  artists  also  may  be 
credited  admirable  work,  and  in  New  Zealand, 
as  well,  the  native  nephrite  has  been  quite  skil- 
fully carved,  as  in  the  case  of  the  curious 
hei'tikis,  grotesque  ancestral  heirlooms  with 
which  some  superstitious  fancies  are  associated. 
In  hue,  jade  runs  through  the  gamut  of  the  dif- 
ferent shades  of  green,  from  the  darkest  to  the 
tightest ;  some  specimens  arc  quite  while. 
Jadeite  is  occasionally  almost  transparent,  of 
a  rich  emerald  green  Jewel  jade  or  Imperial 
jade,  when  coniaining  a  greater  quantity  of 
iron  or  chromium  with  a  specific  gravity  up  to 
3.6  is  called  chloromelanite. 

The  color,  translucency,  hardness,  toughness 
and  fine  structure  are  the  properties  that  have 
rendered  jade  a  verjr  attractive  material  for 
the  most  artistic  lapidaries  of  China,  India, 
ancient  Mexico,  France,  Russia  and  other 
countries.  The  Chinese  have  been  the  most 
pre-eminent  in  carving  jade  as  is  testified  by 
the  wonderful,  l>eautiftil  and  interesting  carved 
objects  in  the  Heber  R.  Bishop  Collection  in  the 
Metropolitan  Museum  of  Art,  New  York,  and 
in  the  collections  of  the  museums  of  Boston, 
Chicago,  Paris,  Berlin  and  Petrograd.  The 
Russian  objects  are  usually  of  stupendous  size; 
the  Chinese  objects  scarcely  ever  a  foot  high; 
some  of  the  Russian  works  are  from  two  to 
six  feet  long.  Notable  are  the  sarcophagus  of 
Tsar  Alexander  II,  and  other  work  in  the 
Imperial  collections  or  among  the  Imperial 
gifts  of  the  Russian  tsars, 

Nephrite  is  much  tougher  than  jadeite,  and 
as  an  illustration  of  its  extraordinary  toughness 
Dr.  Heinrich  Fischer  relates*  that  he  placed  a 
large  block  of  jade  under  a  steam  hammer,  and 
that  as  a  result  of  the  blow  the  anvil  on  which 
the  stone  rested  was  broken,  while  the  stone 
itself  was  unharmed.  This  illustrates  the  great 
difference  between  hardness  and  toughness,  for 
although  the  diamond  has  a  hardness  of  10 
against  6.5  of  nephrite,  the  former  would  have 
been  broken  to  splinters  bv  such  a  test. 

Owing  to  the  shutting  down  of  the  European 
lapidary  works  due  to  the  World  War,  the 
eastern  Chinese  lapidaries  were  called  upon 
to  supply  the  deficiency.  The  chromium-colored 
jadeite,  because  of  its  great  beauty,  has  come 
■-•"  high  favor,  especially  the  rich  translucent 


sold  for  ^,000.  Carved  ornaments  of  jadeite 
have  sold  for  from  $.'W0  to  $2,000.  Tade  thumb- 
rings  were  formerly  bought  by  wealthy  Chinese 
for  from  a  few  dollars  to  $15,000  each.  The 
exports  of  Burmese  jadeite  in  worked  form 
from  China  during  the  five-year  period  1914-18 
have  been  valued  at  about  ^,000,000. 

Turquoise  is   a  phosphate  of  lime   colored 
with  copper,   found   for  many  centuries  in  the 
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Nishft^r  district,  near  Ueshn^  Persia,  where 
it  is  highly  valued  and  is  sold  in  great  quanti- 
ties, from  gems  weighing  many  carats  each 
to  minute,  round  discs  not  more  than  one  or 
two  millimeters  in  diameter.  Il  is  found  also 
in  the  Sinai  Peninsula,  where  the  mines  were 
worked  by  (he  E^plians  almost  as  far  back 
at  4000  B.C  The  color  is  a  more  intense  blue 
than  that  of  any  other  stone.  In  China,  where 
it  is  worked  into  Oriental  objects,  it  is  found 
in  great  masses,  weighing  many  pounds  each, 
but  impure.  Gem  turquoise  occurs  also  in  New 
Mexico,  Arizona,  Nevada  and  California  as 
well  as  in  Mexico,  and  it  was  used  by  the  pre- 
Cohimbians  for  ornament  as  well  as  in  mosaics 
in  combination  with  various  colored  shells  or 
obsidian  and  tor  the  decoration  of  human 
skulls,  dageers,  clam  shells  and  other  objects. 
Many  of  these  are  of  great  beauty.  As  a  ring 
stone  the  beautiful  color  of  the  best  turquoise 
makes  it  a  ^eat  favorite.  In  order  to  preserve 
the  color,  it  is  desirable  to  exercise  care  in 
subjecting  turquoise  to  contact  with  liquids.  In 
the  Middle  Ages,  and  later,  the  superstition 
prevailed  that  Qie  wearer  of  a  turquoise  would 
be  protected  from  injury  by  falls.  In  the  16th 
century  this  was  called  the  Turkey  stone,  as 
it  came  to  Europe  from  Persia  via  Turkey; 
the  name  was  then  converted  to  turquoise. 

Benitoite,  a  ti tan o- silicate  closely  related  to 
titanite,  a  deep  blue  gem  from  Caliiornia,  is  so 
named  from  its  occurrence  on  the  Mount  Di- 
ablo Range  in  San  Benito  County.  When  cnt, 
its  beautiful  blue  color  resembles  that  of  the 
sapphire,  which  it  exceeds  in  brilliancy  be- 
cause of  its  higher  refractive  power. 

Lapia-Uziili  was  valued  as  gem-material 
at  a  very  early  date  and  is  mentioned  as  an 
article  of  tribute  on  As^rian  tablets  of  the 
second  millenium  before  Christ.  The  stone  is 
of  a  rich  blue  color  and  is  a  complex  mixture 
of  minerals,  the  most  important  constitncnt  be- 
ing lamrite.  It  was  ori^najly  used  to  produce 
the  f>igment  ultramarine.  Its  average  hard- 
ness IS  only  about  S.5.  Many  of  the  old  Egyp- 
tian scarabs  and  amulets  are  made  of  it  and  a 
proof  that  its  beanty  was  gre«tly  prized  by  the 
Aasyriaas  is  given  in  a  hymn  addressed  to  the 
moon-^od  Sin,  where  he  is  said  to  be  "bright 
as  lapis-lainli'  (ntnu).  Some  of  the  earUest 
Babylonian  cylinders  were  of  this  stone  and 
down  to  the  present  time  it  has  been  highly 
valued  for  its  rich  and  beautiful  cokir.  One  of 
the  chief  sources  has  been  the  mines  of  Badak- 
shan,  in  the  northwest  part  of  Aft^wiistan, 
near  the  upper  reaches  of  the  Oxus.  Still  more 
ancient  mines  have  been  discovered  in  the  val- 
lev  of  the  Kokcha,  a  tributary  of  the  Oxus. 
These  mines  have  been  worked  for  about  6,000 
years  and  are  evidently  the  oldest  mines  in  the 
world.  Near  Lake  Baikal  in  Siberia,  especially 
along  the  river  Malaya  Bistra^,  there  are 
also  productive  mines  and  material  of  a  some- 
what inferior  quality  has  been  found  in  the 
Chilean  Andes  of  CJvalle  near  the  watershed 
between  Chile  and  Argenlina.  At  this  locality 
masses  of  several  hundreds  of  pounds  each 
have  been  found,  but  much  white  limestone 
permeates  the  lapis-lazuli.  The  stone  desig- 
nated 'sapphire*  by  the  ancient  Greek  and 
Raman  authors  was  probably  tapis-la zuli. 

Malachite  is  a  basic  carbonate  of  copper, 
with  a  hardness  of  three  and  one-half  to  four. 
It  is  an  aggregate  of  minute  crystals,  is  opaque 


in  the  mass  and  is  capable  of  taking  a  very 
good  polish.  Ornamental  objects  of  various 
kinds  have  been  made  of  this  material,  its  won- 
derful variety  of  rich  green  hues  and  its  ar- 
tistic markings  enabling  the  lapidary  to  produce 
most  attractive  effects.  Most  of  Che  fine  work 
in  this  stone  has  come  from  the  Imperial  Rus- 
sian lapidary  works  at  Ekaterinburg,  where  a 
wealth  of  vases,  bowli  table-tops,  etc.,  have 
been  made.  The  Meono-Rudiansk  mine  at 
Nirhni-Tagilsk  furnished  in  1836  the  largest 
block  of  malachite  that  has  ever  been  extracted. 
Its  dimensions  were:  length,  10>4  feet,  width, 
8  feet,  height  3yi  feet;  the  estimated  weight 
was  from  25  to  30  tons.  As  many  as  125  horses 
were  used  to  haul  this  mass  from  the  mine  to 
Ekaterinburg. 

Amber,  which  the  andcnt  Greek  poets  de- 
rived from  the  tears  annually  shed  over  the 
death  of  their  brother  Phaethon  fay  the  Heli- 
ades,  is  not  a  mineral  but  a  vegetable  substance, 
the  fossilized  resin  of  pine  trees  of  far  distant 
times;  it  has  been  and  is  stilt  used  in  a. variety 
of  ways  for  decorative  purposes,  more  espe- 
cially in  the  form  of  l)eads  to  be  strung  as 
necklaces  or  rosaries.  Example  of  such  beads 
have  been  found  among  the  remains  of  the  most 
ancient  civilizations  and  they  have  been  worn 
by  almost  atl  races  and  at  all  periods.  The 
hardness  of  amber  slightly  exceei^  that  of  gyp- 
sum,  being  about  two  and  one-half,  and  it  is  thus 
easily  shaped.  It  is  quite  strongly  electric  and 
this  quality  may  have  given  rise  to  the  supposed 
curative  effects  to  he  secured  by  wearing  amber 
necklaces  and  to  the  l>elief  of  luxurious  Romans 
that  a  cooling  sensation  was  experienced  by 
holding  an  amlwr  ball  in  the  hand.  In  Moham- 
medan countries  many  of  the  long  rosaries  car- 
ried or  worn  by  the  followers  of  Islam  are  com- 
posed of  99  amtier  t>eads.  The  broad  dis- 
tinction between  "clear*  and  'cloudy*  ambe^ 
the  former  of  a  pure,  tight  yellow  hue  and 
auite  tiransparent,  the  latter,  passing  through 
different  degrees  of  opacity,  variously  marked 
and  shaded  and  ranging  in  hue  from  whitish- 
yellow  to  light-yellow,  is  that  commonly  em- 
ployed, but  a  number  of  special  designations 
are  used  in  the  amber  industry.  An  interesting 
feature  in  some  amber  specimens  is  the  inclu- 
sion in  the  fossil  resin  of  insects  or  plant 
forms,  that  must  have  become  imbedded  in  the 
substance  while  in  a  fluid  state  and  thus  have 
preserved  for  us  the  exact  appearance  of  in- 
sects that  died  thousands  of  years  ago.  Cloudy 
amber  can  be  clarified  by  heating  it  in  oil,  the 
latter  being  absorbed  through  the  pores  of  the 
amber  and  rendering  it  more  highly  refractive. 
Another  method  of  clarifying  is  by  burying  the 
amber  in  sand  and  subjecting  it  to  a  heat  of 
over  100°  C.  for  a  long  period. 

Phenomenal  Feldapan.  Aventurine. — 
There  are  three  phenomenal  feldspars:  Sun- 
stone  (Aventurine),  Moonstone  ana  Labrador 
Spar  or  Labradorite.  Of  these  the  sunstanc  owes 
its  {teculiar  beauty  to  the  presence  of  spangles 
of  either  hematite,  ^othite  or  mica.  The  name 
has  also  been  applied  to  a  compact  quartzitc, 
usually  red,  brownish  or  white,  with  spangles 
of  mica.  This  aventurine  quartzite  is  found 
in  several  parts  of  Siberia,  sometimes  in  masses 
weighing  more  than  a  ton  and  is  called  by  the 
Russians  'orletz.*  Numerous  vases,  cups  and 
ornaments  are  made  of  this  malenal  by  the 
Russians   and    two   great   vases   formed    of   it 
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were  presented,  one  to  Sir  Roderick  Uurchlson 
and  one  lo  Baron  Von  Humboldt,  when  they 
visited  Russia  in  1850.  A  greenish  or  white 
quartzite,  having  spangles  of  mica,  or  a  green- 
ish chlorite,  or  both,  is  said  to  come  from 
India  and   is  occasionally  sold  as  jade. 

Califomitc  is  a  compact  variety  of  vetuvia- 
nite,  named  Ir^  George  F.  Kunz  and  is  found 
in  Siskiyou  County,  Cal.  A  somewhat  sim- 
ilar vanety  was  discovered  in  1889,  on  the 
Fiz  Longhin,  Canton  Grisons,  Switzerland. 
When  cut  en  cabochon,  its  bright  green  hue 
acquires  great  brilliancy  and  resembles  that  of 
the  nephrite  variety  of  jade,  for  which  it  b 
occasionally  mistaken. 

Among  the  finest  gem  collections  in  the 
United  States  are  the  Tiffany-Morgan  collec- 
tion and  the  Bement-Morgan  collections  at  the 
American  Museum  of  Natural  History,  New 
York;  the  Isaac  Lea  collection,  at  the  United 
Slates  National  Museum,  WasWgton,  D.  C: 
the  Tiffany  collection  of  the  Field  Museum  of 
Natural  History,  Chicago ;  the  Tiffany  collection 
of  the  Golden  Gate  Museum,  San  Francisco, 
and  the  Kuni  collection  at  the  New  York 
Sute  Museum,  Albany,  N,  Y.  The  foreign 
collections  contain  many  fine  gems  and  are  m 
the  collections  of  the  Briti^  Museum;  the 
Ifusie  d'Histoire  Naturelle,  Paris;  the  Na- 
tional Mineralogical  Collection  at  Vienna, 
Austria;  the  Mining  Institute,  Fetrograd, 
Russia. 


North  America' ;  Bauer,  'Edelsteinkunde''  ; 
Brauns,  'The  Mineral  Kingdom':  Eng.  trans, 
by  L.  J.  Spencer;  Smith,  'CataloKue  of 
the  Gems  of  the  British  Museum' ;  Streeter, 
'Precious  Stones  and  Gems';  Kuni,  'Reports 
of  the  Department  Mining  Statistics' ;  United 
States  Geological  Survey,  Bui.  1883-1905  in  'Re- 
ports on  Precious  Stones,'  in  the  annual  Min- 
eral Industry  (Vols.  I~XXVII,  1882-1918.  New 
York). 

Geobce  F.  Kunz. 
PRECIPICB,  The,  by  Ivin  Aleksindro- 
vitch  Goncharif,  had  for  its  chief  puroose,  even 
more  distinctly  than  <Obl6mof'  (q.v.)  to  pre- 
sent the  eternal  struggle  between  the  East  and 
the  West  — the  contrast  between  the  lethargy 
or  indolence  of  the  Russian  and  the  enterpris- 
ing spirit  of  European  energy.  The  protag- 
onist of  the  story  suffers  not  so  much  from  con- 
stitutional laziness  as  from  vacillation,  from 
lack  of  resolution.  RaTsky  had  a  good  educa- 
tion and  served  for  a  time  as  a  civil  chinovnik 
at  Saint  Petersburg;  but  left  his  position  as 
casoally  as  he  had  accepted  it.  He  had  ^eat 
ability  as  an  artist  but  he  never  had  the  patience 
to  finish  the  innumerable  sketches  that  he  be- 
gan. He  might  have  been  a  talented  mnsician 
but  his  masters  could  not  induce  him  to  practise. 
He  had  no  ambition  and  if  he  found  nothing  to 
interest  him  in  reading  he  would  lie  all  day 
in  bed  as  if  exhausted  by  hard  labor.  He  owns 
a  pretty  estate  on  the  banks  of  the  mighty 
Volga  and  thither  he  goes  to  visit  his  Aunt 
Tatiana,  who  has  managed  it  for  him  with  re- 
markable ability.  There  the  action  of  the  stoty 
unfolds,  especially  connecting  itself  with  a  high 
bluff  (Ohrvif)  overiooking  the  wide  stream, 
gliding  peacefully  between  :ts  overgrown  banks, 
with   here   and   there   a   bush-covered  island. 


The  bluff,  or  precipice,  was  once  the  scene  of  a 
murder  and  was  believed  to  be  haunted  ty  a 
ghost.  It  occurs  to  Raisky  to  make  the  puce 
the  scene  of  a  novel  and  he  writes  at  it  in  his 
usual  desultoiy  way,  not  realizing  that  the  pas- 
sion and  the  dramatic  color  which  he  is  seeking 
to  impart  lo  his  imaginary  characters  are  all 
about  him.  He  finds  himself  interested  in 
Viera,  the  elder  of  the  two  young  girls  reputed 
to  be  his  aunt's  grandnieces,  but  in  reality  her 
grandchildren,  the  daughters  of  her  own  illej^ti- 
mate  child.  Viera  is  under  the  almost  hypnotic 
influence  of  Mark  Volokof,  a  political  suspect, 
interned  in  the  village  and  enjoying  an  evil 
repute  as  a  thief  and  monster  of  ioiqtiity. 
Volok6f  can  hardly  be  regarded  as  a  type  of 
revolutionist  like  Turginief's  Bazarof.  He  is 
an  exceptional  character,  somewhat  overdrawn 
in  his  moral  obliquity,  but  not  impossible.  In 
spite  of  Viera's  appeal  to  Raisky  to  save  her 
from  this  human  wolf,  VoIdi:6f  succeeds  in  hb 
dastardly  purpose;  but  the  girl  finds  an  un- 
expected sympathy  in  Aunt  Tatiana,  whose  own 
tragic  stoiy  is  revealed,  bringing  redemption  to 
both  of  them.  Raisky,  finding  his  love  for 
Viera  hopeless  through  his  own  fault,  throws 
aside  his  unfinished  novel  and  goes  to  Italy  to 
take  up  sculpture  as  a  consolation.  The  minor 
characters  are  admirably  drawn  and  the  sub- 
ordinate strands  of  the  romance  are  woven  in 
with  sldlt  against  a  charming  background  of  the 
Volga,  'Obruif  was  publisned  in  the  Vyestnik 
Yfvropui  (The  European  Messenger')  in  1868~ 
69,  just  20  years  after  'Obli^mof.'  An  Efwlish 
translation  by  M.  Bryant  was  pabtishcd  in 
London  in  1916. 

Nathan  Haskell  Dole. 
PRECIPITATE,  in  chemistry  a  solid  body 

firoduced  by  the  mutual  action  oi  two  or  more 
iqnids.  Thus  if  sulphuric  add  be  added  to  an 
aqueous  solution  of  barium  chloride,  barium  sul- 
phate is  produced,  and  being  insoluble  in  the 
menstrua  present  it  precipitates  or  sinks  as  a 
sotid  to  the  bottom  of  the  liquid  in  the  vessel. 
So  again,  if  a  solution  of  potassium  iodide  be 
added  to  a  solution  of  lead  chloride,  a  reaction 
takes  place  resulting  in  the  formation  of  lead 
iodide  and  potassium  chloride,  and  inasmudi  as 
the  former  of  these  bodies  is,  under  die  drcum- 
stances,  a  solid,  it  is  precipitated.  As  a  general 
rule  it  may  be  laid  down  that  if  it  is  pos^ble 
to  produce  an  insoluble  solid  substance  by  the 
action  of  two  liquids  on  one  another,  that  solid 
will  be  produced  when  these  liquids  are  mixed, 
and  tlirat  therefore  a  predpitate  will  be  formed. 
PRKCOCITY,  pre-kos^ti,  an  earW  menial 
development,  surpassing  the  normaL  Generally 
speaking  the  precocious  child  differs  from  the 
prodigy  in  thai  his  attainments  constitute  an  act- 
ual acqmremeni  rather  than  au  intuitive  posses- 
sion of  knowledge;  and  the  precocious  child 
presents  a  general  development  of  the  mental 
faculties  instead  of  a  supernormal  development 
in  a  s pedal  line,  as  music,  mathematics  or  other 
arts  and  sciences.  Precocity  inay  be  the  result 
of  either  training  or  natural  endowment  and 
the  course  of  the  educator  toward  it  is  usually 
that  of  fostering  a  general  development,  at 
the  same  time  exerdsing  care  in  avoidance  of 
physical  overstrain.  Precocity  has  sometimes 
been  held  an  indication  of  general  physical 
weakness  or  inherent  physical  infirmity  and 
likewise  as  having  a  deleterious  influence  upon 
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adult  attainments.  As  a  mle,  however,  sadh  un- 
fortunate results  may  be  ascribed  to  undue 
forcing,  although  the  precocious  child  is  no 
more  immune  to  physical  ills  than  any  other. 
When  due  discretion  is  observed  in  its  training 
the  trait  may  generally  be  welcomed-  It  by 
no  means  presages  genius,  but  on  die  other 
hand  a  prnionderance  of  geniuses  have  pos- 
sessed it.  The  need  for  modifying  educational 
methods  to  meet  the  requirements  of  the  super- 
normal individual  so  as  not  to  retard  his  natural 
development  and  at  the  same  time  avoid  over- 
Etimulatioi]  is  one  that  has  for  some  time  en- 
gaged the  attention  of  educators  and  physicians. 
Consult  Donaldson,  H.  H.,  'Growth  of  the 
Brain>  (London  189S)  ;  Sully,  J.,  'Genius  and 
Precocity>  (1886);  Galton,  R,  'Hereditary 
Gennis*  (London  1652);  Constable.  F.  C. 
^Poverty  and  Hereditary  G«nina'  (London 
1905). 

PREDBSTINAKIANS.  See  Reuoods 
Sects. 

PREDESTINATION  is  the  doctrine  of 
God's  will  and  counsel  as  revealed  in  the  de- 
creed redemption  of  mankind.  It  includes  in 
its  scope  two  significant  facts,  namely,  his  be- 
neficent and  allwise  purpose  and  plan  in  refer- 
ence to  those  who  arc  fore-Jtnown  and  fore- 
chosen  to  the  enjoyment  of  eternal  salvation ; 
and  his  fixed,  determinate  attitude  toward  those 
who  are  permitted  to  perish  in  their  sins.  This 
doctrine,  as  thus  defined,  has  been  the  subject 
of  intense   dieolos^ical  controversy,  becau         ' 


history,  as  it  appears  in  the  rise  and  develop- 
ment of  Calvinism  over  against  Pelagianism, 
^ves  evidence  of  the  logical  connection  which 
It  has  with  biblical  and  metaphysical  truth. 

The  sources  of  this  tenet  are  set  forth  in  the 
Old  and  New  Testament  Scriptures.  From  the 
earliest  times  of  the  human  race,  the  God  who 
"upholds,  directs,  disposes,  and  governs  all  crea- 
tures, actions,  and  things^  from  the  greatest 
even  to  the  least,'  is  manifestly  a  potent  per- 
sonal factor  in  the  world.  His  wisdom  and 
mi^t,  his  love  and  grace,  are  wondrously  and 
sublimely  illustrated  m  the  lives  and  movements 
of  his  chosen  people.  Every  stage  of  their  tils' 
tofv,  in  the  genesis  and  growth  of  their  civil 
and  religious  mstitutions,  to  the  closing  tragedy 
of  the  life  of  Jesus  Christ,  furnishes  a  series  of 
pictures  of  the  divine  method  of  government, 
as  they  are  painted  by  his  artist  hand.  Indeed, 
so  evident  is  his  own  mind  and  purpose  through- 
out the  execution  of  his  salvatory  plan,  that  nis 
nature,  life  and  love  at  once  and  forever  become 
inseparable  elements  within  the  domain  of  the 
human  universe.  And  this  is  fully  indicated  (I) 
by  the  perfection  of  his  nature;  (2)  in  the 
marics  of  his  infinite  wisdom,  power,  holiness, 
etc.;  (3)  in  the  operations  of  his  will,  thought 
and  counsel;  (4)  in  prophetic  utterances  and 
their  fulfilment;  (5)  in  the  coming  of  Jesus 
Christ,  the  true  representative  of  God;  (6)  in 
the  unchangeable  provisions  of  the  redemption 
wrought  out  through  him;  (7)  in  the  actual 
salvaSon  of  men  from  their  sins ;  (8)  in  the 
establishment,  upon  a  sure  foundation,  of  the 
■  Fact  of  eternal  life! 

The  historic  birth  of  this  doctrine  can  be 
traced  to  the  fertile  brain  of  Origen,  who  pos- 


sibly was  its  first  supporter,  althoUE^  he  did 
not  fully  accept  the  second  portion  of  it,  which 
consigns  the  unsaved  to  conditions  of  everlast- 
ing reprobaiion.  From  his  time  to  the  Augus- 
tinian  Age  there  was  little  controversy  over  the 
sovereignty  of  God  in  its  relation  to  roan's  free- 
dom  and  salvation.  But  during  Augustine's 
sway,  in  the  Western  Church,  the  doctrine  of 
man's  inability  to  save  himself  and  his  absolute 
dependence  upon  (^d's  etema.1  decree  to  be 
saved,  was  so  strongly  and  vigorously  taught 
that  Pelagius,  who  represented  opposite  theolog- 
ical tendencies,  declared  that  the  true  funda- 
menial  conception  of  sin  involved  man's  capac- 
i^  of  choice  to  be  good  or  evil,  apart  from 
dod's  plan  and  grace.  This  controversy  wa4 
waged  with  great  earnestness  —  especially  in 
the  Greek  Church  —  for  half  a  century,  till  It 
was  modified  under  the  form  of  Semipelagian- 


Later  theologians  divided  themselves  into 
two  groups,  the  Infralapsarians  and  the  Supra- 
lapsarians.  The  former  taught  that  the  decree 
of  predestination  had  no  effectiveness  until  aft^ 
man's  fall,  while  the  latter  class  held  that  the 
ultimate  end  which  (jod  had  in  mind  was  bis 
own  glorification  in  the  salvation  of  some  aod 
in  the  reprobation  of  others. 

During  the  Reformation  the  strongest  ex- 
ponents of  the  true  predestination  idea  were  the 
Calvinisdc  thinkers  under  the  leadership  of  John 
Calvin  (1509),  though  the  Lutherans  and  Ar- 
minians  also  accented  the  doctrine  in  a  less  rigid 
form.  Calvin's  doctrinal  ideas  were  incorpo- 
rated in  his  greatest  masteniiece,  'Institutes  of 
the  Christian  Relipon'  (1335).  The  main  fea- 
tures of  this  scholarly  productiou,  aside  from 
the  dissertations  upon  church,  state  and  reli- 
gion, are  embodied  in  the  doctrines  of  plenary 
inspiration  of  the  Bible,  free-will  and  predes- 
tination. Here  God  is  the  centre  and  man 
the  object  of  bis  voluntary  interest  and  love. 
But  in  this  relation  he  is  confessedly  to  be  dealt 
wi^  acoardinif  to  his  Creator's  established  or- 
der. Everything  in  and  about  him  which  is  out 
of  harmony  with  that  order  mutt  be  adjusted  or 
rejected.  In  this  process  of  correction  or  of 
saivation  God  acts  alone.  Man  is  a  passive 
agent  without  the  power  of  free-vrill.  His  pre- 
destioed  salvation  or  reprobation  defends 
tmon  the  unlimited  mi^hl  and  wisdom  of  God. 
Hence  predestination  is  a  divine  n ''" 


of  predestination  was  presented 
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his  catechism  published  at  Geneva  (1545).    And 
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_,  was  this  treatise,  without  a  doubt,  that,  i. 
century  later,  furnished  the  Westminster  divines 
the  foundation  outlines  for  the  Standards  which 
they  drew  up  in  England's  great  Abbey  of  West- 
minster during  the  y«ars  1643-48.  The  three 
products  of  that  representative  body  called  by 
the  Ensli^  Parliament  and  made  up  of  the 
most  doquent,  pious  and  scholarly  divines, 
Lords,  Commoners  and  conunissioners  from 
every  county  of  England  and  the  universities  of 
Oxford  and  Cambridge,  are  the  Westminster 
Shorter  and  Larger  Catechistni  and  the  West- 
minster Confession  of  Faith. 

In  each  one  of  these  the  doctrine  of  predes- 
tination is  set  forth,  but  more  especially  so  in 
the  3d  and  IDth  chapters  of  the  Confession  of 
Faith,  which  respectively  treat  "Of  God's  Eter- 
nal Decree'  and  *0f  Effec^Jal  Calling.'    The 
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paragraphs  in  these  chapters  that  most  pointedly 
outline  the  doctrine  read  as  follows: 

III.  By  the  decree  o£  God,  for  the  manifes- 
tation of  his  glory,  some  men  and  angels  are 
Sredestincd  unlo  everlasting  life  and  others 
oreordained  to  everlasting;  death, 
rV.  Those  angels  and  men,  thus  predestined 
and  fore-ordained,  are  particularly  and  un- 
changeably desigTied :  and  their  number  is  so 
certain  and  definite  that  it  cannot  be  either  in- 
creased or  diminished. 

As  early  as  in  the  year  1831  the  general 
assembly  of  the  Presbyterian  Church  was  con- 
fronted with  the  demand  for  more  liberty  in 
the  interpretation  of  the  Creed  of  the  Fathers. 
The  marshaling  of  the  forces  who  stood  for  a 
change  in  the  form  of  statement,  involving  the 
doctrines  of  election  and  predestination,  con- 
tinued, as  shown  tn>  the  famous  heresy  trials 
of  Drs.  Barnes,  Swing,  Smith  and  Briggs. 
After  their  deposition  from  the  PresbsTterian 
fold,  the  consideration  of   a    revision  of   its 


standards  became  a  matter  of  serious  impor 
ance.  In  view  of  this  the  general  assembly  of 
1889  resolved  to  transmit  an  overture  to  the 
presbyteries,     askinj;     them     to     consider     the 

fropriety  of  a  revision  of  the  Confession  of 
aith.  The  result  of  this  action  brought  aibout 
the  sentiment  in  favor  of  a  revision.  The  as- 
sembly of  1891  now  asked  the  presbyteries  for 
more  su^estions.  Again  the  answer  came  by  a 
lar^e  majority  of  Presbyterial  votes  for  a  re- 
in 1893  the  assembly  was  importuned  once 
more  for  a  new  and  shorter  creed,  but  it 
voted  to  lay  the  matter  aside.  The  battle  of 
the  theological  giants  did  not  cease  at  this. 
Again  they  pressed  to  the  front.  In  conse- 
quence, the  general  assembly  of  1900  appointed 
a  targe  committee  to  reconsider  the  matter  of 
revision.  After  seven  months  they  reported 
that  "the  returns  indicated  plainly  that  no 
change  is  desired  which  would  in  any  way  im- 
pair the  integrity  of  the  system  of  doctrine 
contained  in  the  Confession  of  Faith."  In 
Spite  of  this  negating  motion,  the  general 
assenlbly  of  1902-03  added  the  Declaratory  State- 
ment to  chapters  III  and  X,  which  reads  as 
follows : 

■With  reference  to  chapter  III  of  the  Con- 
fession of  Faith:  that  concerning  those  who  are 
saved  in  Christ,  the  doctrine  of  God's  eternal 
decree  is  held  in  harmony  with  the  doctrine  of 
bis  love  to  all  mankind,  his  gift  of  his  Son  to  be 
the  propitiation  for  the  sins  of  the  whole  world, 
and  his  readiness  to  bestow  his  saving  grace  on 
all  who  seek  it.     That  concerning  fliose  who 

Eerish,  the  doctrine  of  God's  eternal  decree  is 
eld  in  harmony  with  the  doctrine  that  God 
desires  not  the  death  of  any  sinner,  but  has 
provided  in  Christ  a  salvation  sufficient  for  alt, 
adapted  to  all,  and  fretty  offered  in  the  Gospel 
to  all;  that  men  are  fully  responsible  for  their 
treatment  of  God's  gracious  offer;  that  his  de- 
cree hinders  no  man  from  accepting  that  offer; 
and  that  no  man  is  condemned  except  on  the 
ground  of  his  sin.* 

PREDICABLES,  term  of  the  Aristotel- 
ian system  of  logic,  denoting  a  class  of  con- 
cepts which  may  he  predicated  affirmatively  of 
several  others;  it  is  now  obsolete.  The  predi- 
cables  arc  live  in  number,  namely,  genus, 
species,  differentia,  proprium  and  accidens,  and 


were  used  in  clas^fyiog  objects  on  a  systanatic 
plan.  Every  object  was  conceived  of  as  belong- 
ing to  some  species  and  that  to  some  genus; 
objects  in  the  same  genus  — a  dog  and  a  wolf, 
for  example,  would  belong  to  different  species 
because  of  the  differentia  between  their  char- 
acters  —  the  specific  differentia;  a  property 
iproprium)  would  form  a  ground  of  difference 
between  members  of  the  same  species,  proprium 
expressing,  not  an  ultimate  distinction,  but  one 
resulting  from  some  other  character,  for  ex- 
ample, the  peculiari^  of  the  shepherd  dog, 
which  is  founded  in  uie  dog's  natural  sagaci^; 
accident  is  something  not  inherent  in  the  nature 
of  the  object,  but  incidentially  present  in  it,  for 
example,  the  high  value  of  the  diamond.  See 
Logic 

t>RE-£STABLISHED  HARMONY,  The 
Doctrine  of,  the  philosophical  theory  of  Ldbuity 
as  presented  in  his  doctrine  of  the  monads, 
which  has  as  its  purpose  the  explanation  of  the 
universe  as  composed  of  various  orders  of  self- 
active  beings.  His  belief  is  that  the  forces  of 
nature  are  not  extenuDy  controlled  and  that 
the  action  of  no  single  monad  is  influenced  by 
another  but  was  destined  by  God  from  the  be- 
ginning  to  work  out  its  individual  progress 
unaffected  by  any  other  and  toward  an  end  of 
perfect  harmony  which  is  p reestablished.  The 
monads  include  the  physical  elements  with  their 
chemical  affinities  and  plants  with  their  sentient 
life,  up  to  the  class  of  humans  with  souls  and 
power  of  thought  The  soul  becomes  the  dom- 
inating monad. in  human  existence,  while  God 
is  the  monad  monadutn.  The  theory  involves 
a  progressive  independent  development  of  the 
monads  toward  ultimate  perfection  and  re- 
gards evil  as  an  evanescent  quality  in  no  way 
conflicting  with  sure  progression  of  God's 
original  plan.  The  theory  obviates  any  neces- 
sity for  interference  by  the  Deity.  While  of 
necessity  conjectural  in  its  conclusions  it  is 
regarded  as  one  of  the  most  profund  treatises 
of  philosophical  theology  in  existence.  Lnb- 
ritz  left  no  elaborate  exposition  of  his  theory, 
its  most  complete  summary  being  that  he  pre- 
pared for  Prince  Eugene  of  Savoy  in  1714. 
See  Leibnitz,  Gottfiiied  Wilhelk. 

PRBFSCT,  or  FREFST,  the  title  of  z 
hi^  civil  official  in  France,  created  by  a  law 
of  the  2Sth  Pluviose  in  the  year  VIII  (17  FeK 
ISOO).  It  was  derived  from  the  old  Roman 
title  Praefect  (q.v.).  There  were  86  prefects  in 
modern  France,  each  at  the  head  of  the  civil 
administration  of  a  departement  The  prefect 
is  an  official  of  considerable  power,  although 
his  prerogatives  have  been  curtailed  at  various 
times  since  they  were  first  established.  He  is 
appointed  by  the  President  and  must  be  3 
French  citiien.  There  are  three  classes  of  pre- 
fects, according  to  the  size  and  importance  of 
their  departement,  with  salaries  ranging  from 
18,000  to  35,000  francs.  The  prefect  is  the 
chief  representative  of  the  government,  whose 
decisions,  laws  and  regulations  he  executes. 
Though  directly  responsible  to  the  Minister  of 
the  Interior,  he  supervises  all  governmental  in- 
stitutions and  services  in  his  depart&nenL  He 
exercises  considerable  control  over  the  consdl 
g£n£ral,  mayors  and  municipal  councils  of  his 
departfment  and  possesses  great  power  in  re- 
spect to  the  administration  of  the  pohce  and  of 
public  institutions,  both  charitable  and  other- 
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Wise.  Formerly  lie  ehjoyed  almost  unlimited 
powers  in  regard  to  the  manaKement  of  his  de- 
pariitnent's  local  interests.  These,  however, 
have  now  been  transferred  to  a  great  ex- 
tent  to  the  conseil  general  and  to  a  deparl£- 
menlal  committee,  elected  by  the  former  for 
the  interval  between  its  sessions.  Under  the 
prefects  serve  sous-prifets  of  which  there  are 
362,  each  at  the  head  of  an  arrondissement,  a 
subdivision  of  the  depart£menL  Various  at- 
tempts to  discontinue  these  ofiicials,  made  on 
the  part  of  the  Chamber  of  Deputies  by  refus- 
ing to  vote  the  amounts  required  for  their 
salaries,  have  failed.  Consult  Haas,  C.  P.  M., 
'Administration  de  la  France'  (Vol.  II,  Paris 
1861 )  :  Larroque,  P.^  'De  rOrganiiation  do  Gov- 
ernment Republicain>  (Paris  1870);  Monnet, 
Emile,  'Histoire  de  I'Admini  strati  on  en  France' 
(Paris  1885)  ;  Dethan,  Georges,  *De  I'Organi- 
sation  des  Conseils  Ci^neraux'  (Paris  1889)  ; 
Lowell,  A.  Lawrence,  'Governments  and  Parties 
in  Continental  Europe,'  Vol.  I  (Boston  and 
New  York  1896)  ;  Bodley,  J.  E.  C-,  'France' 
(New  York  1898)  ;  Irabart  de  la  Tour,  Jean, 
'Les  Conseils  de  Prefecture'  (in  'Annates  dea 
Sciences  Politiques,'  Vol.  Xlv,  p.  215,  Paris 
1899)  ;  RudlofF,  H.  L.,  'Die  Entwickelung  der 
Sclbstverwaltung  Frankreichs  im  19  Jahrhun- 
dert*  (in  'Zeilschrift  fiir  die  Gesaiale  Staats- 
wissenschaft.'  Vol.  LXI,  p.  193,  Tfibingen 
1905)  ;  Garrigues,  J.,  *La  Question  de  la  Su[i- 
pression  des  Sous-Prefets'  (Faculty  de  Droit 
de  rUniversitt  de  Paris,  Paris  1909)  ;  Caudel, 
M.,  <Nos  Libertis  Politiques'  (Paris  1910)  ; 
Haas,  I.,  <  Frank  reich,  Land  und  Staat' 
(Heidelberg  1910);  Poincarfi,  Raymond,  'How 
France  is  Governed'  (London  1913)  ;  Jhze,  G., 
'Das  Verwaltungsrecht  der  Franiosischcn  Re- 
publik>  (in  <Das  Offentliche  Recht  der  Gegen- 
wart,>  Vol.  XXin,  Tijbingen  1913)  ;  Lachapelle, 
(ieorges,  'L'CEuvre  de  Demain'  (Paris  1917). 
PREFERENTIAL  BALLOT.     See  Bal- 

PRBFERBNTIAL  VOTING.    See  Vottb. 

Voters,  Voting;  Elections. 

PREFORMATION,  a  theoretical  view  of 
embryological  develoi:>ment  widely  held  in  the 
17th  century,  and  especially  advocated  ly  Haller. 
It  asserted  that  (he  germ  held  in  infinitesimal 
pn>porti,ons  all  the  parts  and  organs  of  the  be- 
ing, which  were  simply  unfolded  by  growth. 
Hence  this  theory  came  to  be  known  in  Eng- 
land as  the  "evolution*  theory  and  in  Frendi 
literature  as  the  tmboitement  theory,  One  class 
of  thinkers  regarded  the  egg  as  containing  the 
whole  of  the  embryonic  material;  another  class 
thought  it  all  contained  in  the  spemiatoioon. 
This  whole  basekss  fabric  of  philosophy  was 
overthrown  by  the  microscopical  researches  of 
Wolf  and  ilie  other  founders  of  the  science  of 
embryology  (q.v.). 

PREGNANCY.  See  Abostion  ;  Mehstbu- 
ATiofi;  Obstetbics. 


PREHNITB,  or  EDBLITB,  a  mineral, 
allied  to  zeolites  and  usually  found  with  them, 
white  or  pale-green  with  a  vitreous  lustre, 
crystalHxing  in  the  orthorhombic  system.  Il  is 
a  hydrous  silicate  of  aluminum  and  calcium, 
having  the  formula  HiCa>AliSi>Ou.  It  is  most 
frequendy  found  in  rockg  of  the  basaltic  type 
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and  is  obtained  from  a  wide  area,  being  found 
in  the  copper  region  of  Lake  Superior,  at 
Paterson  and  Bergen  Hill,  N.  J.,  in  Scotland, 
France,  China  ana  South  Africa.  It  was  first 
found  by  Colonel  Prehn  in  the  18th  century  at 
the  Cape  of  C[OoA  Hope.  It  is  cut  into  gems 
and  slabs,  resembling  chrysoprase  in  appear- 
ance. Its  hardness  is  6-7,  its  specific  gravity 
2.8-3. 

PRELATE,  a  term  used  generally  of  bish- 
ops and  archbishops  of  the  An^ican  com- 
munion, iiut  bearing  a  more  precise  and  speci&c 
meaning  in  the  Roman  Catholic  Church,  where 
jpplied  to  secular  or  regular  clergy,  who 


jurisdiction  inherent  ii 


thei 


ofhce,  and 


ind  household;  prelates  of  the  Curia,  who 
hold  higher  rank  than  other  prelates,  have  the 
title  "Uonsignore"  and  may  wear  apparel  of 
violet  color. 

PRBLL,  prel,  Hermann,  (^rmaa  painter 
and  sculpKir:  b,  Leipzig,  29  April  1854.  He 
stndicd  at  Dresden  and  Berlin  under  Grosse 
and  Gussow  respectively,  supplementing  this  by 
a  course  of  study  in  fresco  painting  in  Italy. 
He  soon  became  one  of  the  foremost  German 
fresco  painters  of  historical  subjects.  Return- 
ing home  he  was  commissioned  to  paint  the 
frescoes  in  die  banquet  halt  of  the  House  of 
Architects,  in  Berlin,  and  for  this  hall  he 
executed  in  1881-82  a  series  of  II  paintings  on 
the  'Main  Epochs  of  the  History  of  Archi- 
tecture.' His  other  mural  paintings  are  to  be 
fotmd  in  the  City  Hall  of  Worms  ('Justice,' 
'Valor'  and  'Henry  IV  Granting  Privileges  to 
Worms  in  1074,'  painted  in  1884);  the  City 
Hail  of  Hildesheim  (1887-81)  ;  City  Hall  of 
Uantzic  (1892)  ;  the  Brestau  Uuseum  (1893- 
94);  PalaMO  Caffarelli  in  Rome  (1895^); 
the  Albertinum,  Dresden  (1901-05);  the  City 
Hall  of  Dresden  (1908-12);  sculptures  b^  him 
are  in  the  new  Dresden  City  Hall  and  in  the 
Albertinum,  Dresden.  He  has  also  done  some 
mosaics  in  the  Cotton  Exchange  and  in  the 
Nordi  German  Lloyd  Building  in  Bremen 
(1911),  and  in  the  Staendehaus  in  Dresden 
(1907).  The  Dresden  Gallery  and  the  Breslau 
Museum  contain  specimens  of  his  easel  pictures. 
He  has  taught  in  the  academies  of  BerKn  and 
Dresden.  In  1893  he  received  the  Great  Gold 
Medal  at  the  Berlin  ExhiUtion.  He  has  pub- 
lished 'Die  Fresken  im  Rathause  va  Hlldesbeim* 
(Hildesheim  1894).  Consult  lanitsch,  'Die 
Fresken  im  Trewenhause  des  Schle^scben 
Museums  der  Bildenden  Kuenste'  (Berlin 
1895) ;  Meissner,  F.  H.,  'Hermann  PralP 
(Wien  1897);  Rosenberg,  A„  'Hermann  Prell' 

£1     'Kuenstler     Monographien,'     Vol.     LIII, 
iprig  1901). 

PRELLER,  pHH'ier,  Friedrich,  German 
painter,  son  of  the  following:  b.  Weimar,  1 
Sept.  1838;  d.  Dresden,  21  Oct.  1901.  After 
Stodying  nndcr  his  father  and  later  in  Rome,  he 
traveled  much  in  Switzerland,  France  and 
Italy  and  painted  landscapes.  His  wall-paint- 
ings in  the  new  theatre  at  Dresden  (espedall? 
his  'Prometheus'  and  'Iphigenia')  and  in  the 
Albertinum  at  Dresden  ('GlymiMa';  'Perga- 
mns'  1  'tlie  Acropolis  at  Athens,'  and 
'.Sgina')  have  been'much  admired.  He  also 
produced  a  series  of  landscapes,  scenes  from 
Italy  and  Greece,  in  oil.    His   'View  of  die 
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Uonastery  of  Santa  Sdiolastica'  and  some 
other  tandscapei  are  in  the  Dresden  Gallenr, 
his  'Sappho'  in  the  museum  at  Leiprig.  In 
1867  he  became  professor  in  the  Art  Academy 
at  Dresden. 

PRBLLER,  Friedrich  Johum  ChriitiMn 
Ernst,  German  painter:  b.  Hsenach,  2S  April 
ie04 :  d.  Weimar.  23  April  1878.  In  the  same 
year  in  which  he  was  bom,  his  parents  moved 
to  Weimar  where  he  became  acquainted  with 
Goethe  in  his  youth,  and  -  receiveii  encouraRC- 
metit  and  finally  a  pension  from  the  Grand 
Duke  Karl  August  of  Weimar  which  eotAled 
him  to  travel  and  study  from  IB26-31  first  in 
Holland  and  later  in  Italy  where  he  imbibed 
more  from  the  classic  than  the  Renaissance  art 
and  formulated  a  pictorial  philosophy  in  which 
he  saw  man  as  [he  culmination  of  all  earthy 
beauties.  His  important  works,  especially  the 
scries  suggested  by  Homer's  Odyssey,  now  in 
the  Museum  of  Weimar,  are  bold  and  viKorous 
landscapes  forimnf  a  setting  for  nude  figures 
of  heroic  mold.  To  paint  such  subjects  was 
the  necessity  of  his  artistic  creed;  yet  he  fre- 
quently turned  to  other  fields,  partly  for  finan- 
cial reasons,  partly  because  of  his  deep  interest 
in  and  love  of  all  phases  of  nature.  In  1840  he 
made  a  sketching  trip  to  Norway,  and  frankly 
admting  the  naturalism  of  Ruysdael,  of  whom 
he  had  been  an  ardent  admirer  since  his  early 
yotith  and  one  of  whose  pictures  he  copied 
when  be  first  began  seriously  die  study  of 
painting,  he  painted  landscapes  for  sale.  Even 
these  were  vigoroua  and  meritorious  in  execu- 
tion,  if  not  fully  representing  his  genius.  He 
made  unremitting  sketches  from  nature  and 
left  bebind  him  a  long  series  of  remailtable 
drawings.  In  later  years  he  made  other  jour- 
neys to  Ital^,  thoui:^  most  of  his  time  was 
spent  iu  Weimar  where  he  taught  at  the  Art 
Academy.  Besides  the  Odyssey  landscapes  he 
aiso  painted  frescoes  in  the  Wieland  room  of 
the  Weimar  palace  showing  scenes  from 
Oberon.  Paintings  from  his  brush  are  to  be 
seen  in  the  Nations!  Gallery  at  Berlin  and  in 
tuuMums  at  Weimar,  Dresden,  Letpcig,  Stntt- 
)art  and  Munich.  He  was  also  interested  in 
etching  and  etched  many  of  his  own  paintings. 
Consuh  Gensel,  J.,  'Friedrich  Prelier  d,X.' 
fin  'Kunitler  MaDograi^en,>  Vol  LXIX, 
Leipwg  19CW)  ;  Roouette,  'Ftiedridi  Prelier* 
(Frankfurt  a.M.  1883). 

PKBLUDB,  in  music,  a  short  introdudary 
strain  preceding  the  principal  movement,  per- 
formed on  the  same  key  as  it,  and  intended  to 
prepare  the  ear  for  the  piece  thai  is  to  follow. 
It  may  consist  of  a  series  of  unconnected 
chords  when  riie  intention  is  simply  to  attract 
the  attention  of  an  audience,  or  to  fill  a  singet's 
ear  with  the  key  in  which  the  piece  is  written, 
in  uriiidi  case  it  is  generally  improvised.  It  is, 
however,  usually  composed  of  part  of  the  lead- 
ing dieme,  more  or  less  varied  toward  the  close, 
and  is  not  left  to  the  invention  of  individual 
perfonnauice.  Among  classic  models  are  the 
preludes  to  Bach's  fugues  and  the  preludes 
written  by  Chopin  and  Mendelssohn.  See 
Music. 

PRELUDE,  The.  'The  Prelude  or  Growth 
or  a  Poet's  Mind,'  a  blank  verse  poem  in  14 
books,  was  written  by  Wordsworth  between 
the  years  1799  and  1805.  and  was  [nibtished 
posthumously  in  1850.    The  work  was  intended 


viz.,  "The  Excursion,*  was  completed.  In  "The 
Prelude*  Wordsworth,  addressing  his  friend. 
Samuel  Taytoi  Coleridge,  passes  in  review  his 
own  development  as  a  poet,  taking  account  of 
ifae  circumstances  whidl  influenced  him  and 
analysing  the  spiritual  changes  through  which 
he  passed.  From  the  point  of  view  of  eon- 
lent  the  work  may  be  classed  with  such  auto- 
Inographies  as  Goethe's  'Dichtung  und  Wahr- 
hat>  and  Coleridge's  own  'Biographia  Liter- 
aria.'  Throughout  the  work  Wordsworth  is 
chiefly  occupied  with  defining  the  influence  of 
nature  as  a  determining  factor  in  his  spiritual 
life.  As  in  'Tiniern  Abbey,*  he  distinguishes 
several  stages  in  his  relation  to  nature. 
In  his  early  youth  he  is  a  thoughtless 
boy,  using  nature  as  the  companion  of 
his  sports.  There  is  no  conscious  nature 
love,  but  at  intervals  amid  his  sports  there  come 
to  him  moments  of  vision,  'gleams  like  the 
flashing  of  a  shield,*  and  nature  seems  to  him 
a  Lying  Ifainjf.  A  second  sta^  is  reached 
when  nature,  hitherto  secondary  m  his  thoughts, 
is  sought  for  her  own  sake,  with  conscious  love; 
bis  imagination  now  leads  him  to  sec  in  nature 
the  reflection  of  his  own  soul  and  to  feel  *the 
sentiment  of  being  spread  o'er  all  that  moves 
and  all  that  seemeth  still.*  His  residence  in 
Cambridge  comes  as   a  partial   interruption   of 


during  a  sunmer  vacation  he  experiences  a 
renewal  of  his  old  affection  and  reverence,  and 
now,  too,  he  begins  to  interest  himself  in  the 
human  life  about  him.  The  incorporation  into 
his  thought  of  the  sense  of  humanity  marks  a 
third  step  in  his  spiritual  evolution.  He  be- 
comes conscious  also  at  this  time  of  his  mis- 
sion as  a  poet  During  the  years  which  follow, 
Wordsworth  passes  through  the  great  crisis  of 
his  life.  He  is  caught  up  by  the  revolutionary 
enthusiasm  while  in  France,  and  for  the  time 
being  entirely  loses  sight  of  the  earlier  vision 
in  his  devotion  to  the  Dew  moTemcBt  for  the 
regeneration  of  society.  But  as  the  revolution 
progresses,  Wordsworth,  like  other  idealists  of 
his  lime,  biegins  lo  lose  faith  in  it.  He  turns  to 
abstract  reason  for  comfort,  becomes  hopelessly 
entangled  in  the  mazes  of  fruitless  speculation, 
and  ends  in  intellectual  despair.  From  this 
condition  he  is  rescued  by  renewed  contact  with 
the  soothing  influences  of  nature  and  by  his 
sister,  who  leads  him  gently  back  to  the  life  of 
feeling  and  restores  in  him  the  spirit  of  joy  and 
lave.  The  emotions  are  now  more  preaous  to 
him  than  the  intellect,  and  he  regains  potsession 
of  the  creative  vision  of  his  youth.  But  hence- 
forth humanity  occupies  a  position  in  his  heart 
higher  even  than  that  of  nature. 

'The  Prelude'  is  veiy  important  for  the 
understanding  not  only  of  Wordsworth  himself 
but  of  the  spiritual  history  of  his  generation. 
It  is,  moreover,  a  poem  of  crreat  beauty,  abound- 
ing in  descriptive  and  philosophical  passage! 
written  in  Wordsworth's  most  exalted  manner, 
and  containing  a  relatively  small  proportion  of 
the  pedestrian  element  which  is  aM  to  mar  his 
longer  works.  Consult  'Poetical  Works,' 
edited  by  W.  Knight,  1882-89:  'The  Prdude,* 
edited  by  G.  C.  Moore  Smith  [Temple  Gassicsl ; 
other  editions  are   common.    The    best    com- 
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PREMIUM  PLAN  — PRENCB 


.  s  E.  Leeouis'  'The 
Early  Life  of  Wordsworth,'  translated  by  J. 
W.  Matthews.  A  selected  bibliography  of 
Wordsworth  criticiBm  may  at  fornid  in  Page's 
'British  Poets  of  the  Nineteenth  Century,'  also 
in  'Cambridge  History  of  English  Literature* 
(VoL  XI). 

Jahes  H.  Hanfdrd, 
Unwtrstty  of  North  Carolina. 

PREMIUM  PLAN,  a  system  of  wage 
bonus  awarded  a  worker  for  completing  a  cer- 
taia  amount  of  work  in  Icn  than  the  standard 
(ime  allowed  for  tL  The  plan  has  been  adopted 
in  very  many  industrial  estahlithments  whefc 
there  is  a  wage  sciile  fixed  by  collective  bargain- 
ing such  as  are  beooioing  Benerai  under  modem 
trades-tuiiou  conditions.  Henry  R.  Towne  wat 
the  first  to  promote  the  plan  in  die  United 
States  in  1889  catling  it  *gwi  sharing."  Two 
years  later  it  was  ad«kpted  to  specific  industries 
by  F.  A.  Hals^.  Since  that  time  many  modifi- 
CBttons  have  been  introduced,  nearly  all  of 
which  had  regard  to  the  ptoper  adjustment  of 
the  standard  time  to  be  allowed  for  a  specified 
task.  James  Rowan,  of  Glasgow,  introduced  a 
system  of  making  the  time  saved  on  a  task  a 
percentage  of  Che  standard  and  then  appfying 
the  percentage  to  the  actual  time.  Under  the 
Rowan  plan  the  total  earnings  of  a  worker  can- 
not be  more  than  twice  the  regular  fixed  day- 
rate.    See  Wages. 

PRIEHONSTKATVNSIANS,  or  NOR- 
BERTINES.  a  religious  order,  founded  hy 
Korbert,  canon  ai  }Gmten  in  Cleves,  who  on 
account  of  his  leal  as  archbishop  of  Magde- 
burg in  1127  was  cauoniied.  In  the  forest  of 
Saint  Gobain,  in  a  meadow  pointed  out  to  him, 
as  he  said,  by  Heaven  (primontri,  pratum  moti- 
stratum;  Uience  the  name  of  the  order),  he  col- 
lected his  first  disciples  (1130).  The  original 
establishment  was  built  by  the  bishop  of  Laon. 
It  contained  40  members  who  wore  the  white 
habit  and  cloak  of  canons  regular  and  lived, 
according  to  the  rule  of  Saint  Augustine,  a 
strict  conventual  life.  In  1125  ihey  were  lor- 
mally  approved  by  Pope  Honorius  11.  The 
order  is  composed  of  three  classes:  (1)  priests 
and  clerics  under  an  abbot  or  provost;  (2)  nuns 
who  embrace  the  rule  of  Saint  Norbert;  (3) 
lay  members.  Their  order  increased  rapidlv; 
several  nunneries  were  established  with  the 
same  rigid  rules.  The  abbot  of  the  original 
monastery  Premontre,  near  Coucy,  was  general, 
and  with  three  other  abbots  formed  the  great 
council  of  the  fathers  of  the  order.  Tlie  order 
was  introduced  into  England  in  1143  at  New- 
house  in  Lincolnshire  and  its  members  were 
there  regularly  known  as  the  White  Canons. 
Some  time  before,  in  1125,  Kinp  David  of  Scot- 
land had  brought  a  colony  to  his  kingdom.  Be- 
fore the  Reformation  they  are  said  to  have  had 
1,300  monasteries,  among  which  were  500  nun- 
neries, mostly  in  Germany,  the  Netherlands, 
France,  England  and  the  north  of  Europe ;  but 
the  Reformation  diminished  this  number  by 
more  than  one-half  in  the  16th  century.  In  the 
18th  century  the  order  lost  many  of  its  houses 
as  a  result  of  the  French  Revolution  and  at  the 
end  of  the  century  there  were  onlj;  27  houses 
in  existence.  It  now  consists  of  eight  houses 
in  Holland  and  Belgium,  seven  in  Austria,  two 
in  Hungary,  three  in  England,  one  in  the 
United  States  and  one  in  utnada.    There  are 


also  deven  nunneries  in  Holland,  Bel^um, 
Spain,  Austrian  and  Russian  Poland,  Switccr- 
land  and  Boheniia.  Some  of  these  monasteries 
have  founded  priories  in  Brazil  to  which  col- 
leges are  attached,  others  are  doing  mission- 
ary work  in  the  Belgian  Congo  and  in  Mada- 
gascar. The  entire  order  is  divided  into  five 
drearies.  At  its  head  is  a  superior-general,  the 
■BoEt  recent  one  being  Norbert  Schachinger, 
abbot  of  Schl^e,  one  of  the  Austrian  monas- 
teries of  the  order.*  In  1913  the  membership 
of  the  order  was  made  up  of  one  bishop,  1/ 
vkara,  one  apostolic  praefect,  789  priests,  129 
scbol^cs,  51  novices,  91  lay  brothers  and  three 
lay  novices.  In  modern  tunes  the  order  has 
become  very  active  in  teaching  boys  in  hi^ 
sdiools  and  acadenues.  It  possesses  a  college 
for  its  own  members  at  Budapest  and  one  at 
Rome,  the  head  of  the  latter  being  the  procura- 
tor of  the  order.  T!lie  provincial  house  of  the 
Premonstratensians  in  the  United  Stales  was 
founded  at  West  De  Pere  Wis^  by  fathers 
from  the  abbe^  of  Heeswljk,  Holland.  The 
very  Rev.  B,  H.  Pennings,  0.  Praem.,  is  the 
present  prior.  The  fathers  conduct  missions  in 
the  archdiocese  of  Chicago  and  the  dioceses  of 
Green  Bay,  Grand  Ra^i(n,  Marquette  and  Hel- 
ena, as  well  as  a  flourishing  classical  and  com- 
mercial college.  The  membership  in  1918  con- 
sisted of  28  clerics,  six  scholastics,  four  novices 
and  four  lay  broicrs.  Consult  'Statuta  Saeri 
et  Canonid  Pramonstratensis  Ordinis,  Reno- 
vata  Jussu  Rei^s  Chrrstianissimi,  et  Auctoritate 
Capituli  Nationalis,  Annl  1770'  (Paris  1773); 
Currier,  'History  of  Religious  Orders'  (New 
York  18M) ;  Gasquet,  Rev.  F.  A..  <The  Eng- 
lish Premonstratensians*  (in  Transactions  of 
the  Royal  Historical  Society,  n.  s.  Vol.  XVII, 
p.  1,  London  1903)  r  Grsssi,  B  <CatalogUB  Gen- 
etatis  Totins  Sacri  Candidi,  etc.*  (PIlBen 
1912) ;  Heimbucher,  M.,   'Orden  und  Kongre- 


of  Saint  Norbert'  (Saint  Louis  1916) ;  Win- 
ter, F.,  'Die  Praemonstratenser  des  12  Jahr- 
hnnderts  und  fhre  Bedentung  fflr  das  NordSs*- 
hche  Dentschland'  (Berlin  1865). 

PRENCB,  prions,  or  PRINCE,  Thomu, 
American  colonist:  b,  Lechdale,  Gloucestershire, 
about  1600;  d.  Plymouth,  Mass.,  29  March  1673. 
He  was  one  of  the  Leyden  band  of  Pilgrims 
which  arrived  at  Plymouth  on  the  ship  For- 
tune 9  Nov.  1621.  and  his  wealth  soon  gained 
for  him  consioerable  influence.  In  1634 
and  in  1638  he  was  elected  governor  and  was 
one  of  the  assistants  in  1635-37  and  in  1639-56. 
He  assisted  in  the  settlement  of  Nansett  or 
Eastham  and  from  1657  until  his  death  was 
governor  of  Plymoyjh,  the  law  reqiuring  Ae 
residence  of  the  governor  in  Plymouth  being 
waived  in  his  favor.  He  was  also  one  of  the 
commissioners  from  Plymouth  at  various  times 
after  the  confederacy  of  the  four  colonies  of 
Plymoudi,  Massachusetts,  Connecticut  and  New 
Haven  had  been  formed  in  1643.  He  was  teak 
ous  in  itie  religious  affairs  of  the  coJot^y,  an 
active  promoter  of  educational  matters,  anitf  was 
the  real  founder  of  the  public  schools  in  New 
England  Consult  Baylies,  P.,  'AniHistorical 
Memoir  of  the  Colony  of  New '^lymouth> 
(Boston  1866)  ;  Morton,  N.,  'New  England's 
MemoiiaP  (Cambridge,  Mass.,  16lW) ;  <Mourt's 
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Relation  or  Joumat  of  the  Plajotatioo  at  Ply- 

iD0ulh>  (Undon  1622). 

PRBNDBRGAST,  Edmond  Francii, 
American  Roman  Catholic  prelate:  b.  Clon- 
mel.  Ireland,  3  May  18*3;  d.  Philadelphia,  Feb. 
1918.  He  came  to  the  United  States  in  1859- 
was  educated  at  the  ecclesiastical  seminary  of 
Saint  Charles  Borromeo,  Philadelphia,  and  was 
ordained  to  the  priesthood  in  186S.  He  was 
successively  at  Saint  Paul's,  Philadelphia,  Sus- 

Juehanna  Depot  and  rector  of  Sainl  Mark's, 
Irifltol,  Pa.,  for  four  years.  Until  1874  he  was 
rector  at  Allentown,  Pa,,  and  from  1874  to  1897 
was  rector  of  Saint  Malach^a,  Philadelphia. 
In  February  1897  he  was  consecrated  auxiliary 
bishop  of  Philadelphia  and  in  May  1911  became 
Itrchbishap  in  succession  to  Dr.  Ryan. 

PRENDERGAST,  Maurice  Brazil,  Amer- 
ican artist:  b.  Boston,  Mass,,  October  1861. 
He  studied  at  Julien  and  Colorossi  academies 
and  at  the  Scole  des  Beaux  Arts,  Paris,  under 
Joseph  Blanc,  Courtois,  Jean  Paul  Laurens  and 
Jerome.  He  returned  to  the  United  States  and 
settled  in  Boston,  removing  to  New  York  in 
1914.  He  works  both  in  oil  and  in  water  color, 
and  his  favorite  subject  is  a  grouping  of  fi^- 

— jjjjj  J  landscape  background.     He  is 

r  bis  vivid  coloring,  his  joyous  vision 
_..  !  and  his  unconventional  hut  truthful 
presentation.  His  strength  in  design  and  indi- 
viduality in  execution  are  remarkable.  Among 
his  works  may  be  mentioned  '  Crepuscule,' 
'Chrysanthemum  Market.'  'On  the  Cliffs,' 
'The  Merry  Maidens,'   'Seashore,'  etc. 


1823; 

studied  law,  but  did  not  practise,  and  was  edi- 
tor of  the  Nevi  Bnalaitd  Weekly  Review  at 
Hartford,  a  literarj'  journal.  1828-30.  He  then 
removed  to  Louisville,  Ky.,  where  in  November 
1830  he  founded  the  Louisville  Journal  and 
became  its  fi^st  editor,  in  which  jjosilion  he 
won  widespread  reputation  for  political  ability. 
wit  and  satire.  For  many  years  the  JourtuA 
was  a  leading  advocate  in  the  West  of  the  policy 
of  the  Whig  party,  and  at  the  outbreak  of  the 
Qvil  War  maintamed  ivith  zeal  the  cause  of 
the  Union.  A  collection  of  his  poems  appeared 
in  1876  and  a  selection  from  his  newspaper 
paragraphs  under  the  title  of  'Prenticeana'  in 
1860. 


signed.  He  was  released  in  l3ctober  1864  pro- 
moted major-general  of  volunteers  in  Novem- 
ber 1862,  served  Bs  a  member  of  the  court- 
martial  which  tried  Gen.  Fitijohn  Porter,  and 
in  July  1863  defeated  the  Confederate  forces 
under  Holmes  and  Price  at  Helena,  Ark.  He  re- 
signed his  commission  in  October  1863  and  set- 
tled in  Bethany,  Mo.,  where  he  practised  law. 


Dorset,  Vt.,  13  Aug.  187a  She  was  married  tc 
Geoise  Lewis  Prentiss  (q.v.)  in  1845  and  after 
the  death  of  two  children  turned  her  attention 
to  literary  work.  Her  most  popular  work, 
'Stepping  Heavenward'  (1869),  reached  a  sale 
of  over  150,000  in  ttiis  country  besides  being 
translated  into  French,  German,  Norwegian  and 
Italian,  where  it  met  with  great  success.  Many 
of  her  other  books,  too,  adiievcd  great  success 
and  were  translated  into  foreign  languages. 
Amoi^  her  other  works  are  'The  Susy  Books' 
(1853-56)  ;  'The  Flower  of  the  Family'  (1856) ; 
'Little  Threads'  (1868);  'Fred,  Maria  and 
Me'  (1868);  'Nidworth  and  His  Three  Magic 
Wands'  (1869);  'The  Percys'  (1870);  'Six 
Little  Princesses  and  What  lliey  Turned  Into' 
(1871);  'Aunt  Jane's  Hero'  (1871);  "Golden 
Hour^'  (1873);  'Urbane  and  His  Friends' 
(1874);  <The  Home  at  Greylock>  (1876); 
'Pemaqnid'  (1877);  'Gentleman  Jim'  (1878); 
'Avis  Benson'  (1879).  Consult  Prenriss,  G.  L., 
'Life  and  Letters  of  Elizabeth  Prentiss'  (1882). 
PRENTISS,  George  Lewis,  American 
Presbyterian  clergyman;  b.  (kirham,  Maine,  12 
May  1816;  d.  New  York,  18  March  1903.  He 
was  graduated  from  Bowdoin  Collejge,  Bruns- 
wick, Maine,  in  1835,  which  gave  him  the  de- 
gree of  D.D.  in  1854,  stndied  theology  in  the 
universities  of  Halle  and  Berlin  in  1839-41, 
and  was  ordained  to  the  ministry  in  1845.  He 
was  pastor  of  the  South  Trinitarian  Church. 
Boston,  1845-50,  of  the  Mercer  Street  Presby^ 
terian  Church,  New  York,  1851-58.  when  ill 
health  compelled  his  resignation.  In  1862  he 
established  in  New  York  the  Church  of  the 
Covenant,  and  was  its  pastor  until  1873,  when 
he  accepted  the  chair  of  pastoral  theology, 
church  jwlity  and  mission  work  at  Union  Theo- 
logical Seminary.  He  published  'A  Memoir 
of  S.  S.  Prentiss'   (2  vols..  New  York  1855) ; 


W.  Va.),  23  Nov.  I8I9;  d.  Bethany,  Mo.,  8  Feb. 
8  Feb.  1901.  He  removed  with  his  parents  (o 
Missouri  in  1835,  and  in  1841  settled  \a  Quincy, 
III,  where  be  entered  the  commission  business. 
He  served  in  the  Mexican  War  with  rank  of 
captain,  and  received  honorable  mention  for 
services  at  Buena  Vista.  At  the  outbreak  of 
(he  Civil  War  he  reorganized  his  old  company, 
was  appointed  colonel  of  the  Seventh  Illinois 
regiment  and  in  May  1861  was  made  brigadier- 
general  of  volitnteers.  He  routed  a  band  of 
Confederates  at  Mount  Zion,  southern  Missouri, 
28  Dec.  1861,  joined  General  Grant  a  few  days 
before  the  battle  of  Shiloh  and  was  taken 
prisoner  in  that  battle  on  6  April  1862,  together 
with  most  of  his  command,  while  siuMiomly 
holding  the  position  to  which  he  had  been  as- 


Agreement  between  Union  Seminary  and  the 
General  Assembly'  (New  York  1891);  'The 
Union  llieological  Seminary  in  New  York; 
its  Design  and  Another  Decade  of  its  History' 
(Asbury  Park  1899),  etc  He  also  edited  'Faith 
and  Philosophy:  Discourses  and  Essays  by  H. 
B.  Smith'   (New  York  1877). 


PRENTISS,  Serjeant  Smith,  American 
orator,  brother  of  gT  L.  Prentiss  (q.v.) :  b. 
Portland,   Maine.  30   Sept.    1808;    d.    Natchez 


July  1850.  He  was  graduated  from 
Bowdoin  College,  Brunswick,  Maine,  in  1826^ 
removed  to  Natchez,  studied  law,  taught  school, 
and  in  1829  was  admitted  to  the  bar,  after  whidi 
he  established  a  law  practice,  first  in  Natchei 
and    later    in    Vicksburg,    Misa.,    and    ra^dly 
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PRBNZLAIT  — PSESBYTSRIAM  CHURCH  IN  THB  UNltVD  STATES 


gained  high  tank  in  his  profession.  In  1835  be 
was  elected  to  the  Mississippi  legislature,  where 
be  won  a  repntatioQ  as  an  orator,  and  in  1837 
he  was  elected  to  Congress,  but  upon  arriving! 
at  Washington  to  take  his  seat  found  it  occu- 
pied by  the  Democratic  candicbtc,  Colonel  Clai~ 
bonie.  In  a  speech  of  great  brilliancy  and 
power,  which  continued  lor  three  di^s,  he 
aitfued  his  case  before  the  House,  attracting  the 
attention  of  the  country  to  the  'Mississippi 
Election  Case.*  The  controlling  vote  was  cast 
by  the  speaker,  James  K.  Poll^  and  Prendss 
was  defeated,  but  at  the  polls  in  the  eledicMl 
fotlowing  was  triutniAantly  elected-  His  speech 
against  the  sttb-treasury  bill  sustained  his  repu- 
tation as  an  orator,  but  at  the  close  of  his  tenn 
he  declined  re-election.  In  the  campaign  of 
1840  he  actively  supported  General  Harrison, 
and  in  1845  he  stresuonsly  opposed  repudiation. 
In  the  same  year,  after  suffering  serious  finan- 
cial reverses,  he  removed  to  New  Orleans,  La^ 
where  he  spent  the  balance  of  bis  Ufe  in  the 
practice  of  law.  Consult  Prentiss,  G.  L.,  'Me- 
moir of  S.  S.  PrentUs'    (New  York  1855). 

PRBNZLAU,  pr<h)t5'law,orPRBNZLOW, 
Germany,  town  in  the  province  of  Brandenburg, 
in  Pmssia,  on  the  Ucker  and  Lake  ticker,  57 
miles  north  by  east  of  Berlin.  It  is  divided  by 
the  river  into  an  old  and  a  new  town,  is  wdl 
built  and  has  among  its  buildings  a  handsome 
Gothic  church  (erected  1325-40),  monuments  of 
Emperor  William  I,  Moltke,  Bismarck  and 
Grabow,  some  old  citv  gajes  and  a  RVmansittnL 
Of  interest  is  also  the  Ukermar  Kosdie  Mit- 
senm.  It  has  a  number  of  manufacturing  es- 
tablishments, machine  shops,  woolen  mills,  tan- 
neries, sugar  works,  etc  In  1806  a  Prussian 
corps  imder  Prince  Hohenlohe  surrendered 
here  after  the  battle  of  Jena  to  Mnrat  Poo. 
21,431. 

PREPOSITION.    See  Grammar. 

PREROGATIVE,  in  British  law  a  term 
used  to  denote  an  exclusive  privilege  of  the 
Crown,  the  expression  the  prerogative  being 
employed  for  the  whole  or  any  part  of  such  ex- 
clusive privilege.  The  prerogative  may  be  con- 
fined or  limited  by  the  supreme  legishiivp  au- 
thoritv  and  has  in  fact  been  much  r 


(1688).  In  . 
to  denote  a  right  attached  to  a  rank  or  ofiice 
to  cxerdse  certain  powers  or  privileges  to  the 
exclusion  of  others.  Consult  Allan,  John,  'In- 
quiry into  the  Rise  and  Growth  of  the  Royal 
Prerogative  in  England'  Qd  ed.,  London  1849)  ; 
Blacksione,  Sir  William,  'Commentaries*  C4th 
ed.,  Chicago  1899) ;  Chitty,  jos„  the  Y,  'A 
Treatise  on  the  Law  of  the  Prerogative  of  the 
Crown,  etc'  (London  1820) ;  Holdsworth,  W., 
'A  History  of  English  Law'  (3  vols.,  lLondon 
1903-09)  :  Stubbs,  W.,  'The  Constitutional  His- 
tory of  England'    (3  vols.,  Oxford  187S-78). 

PRESBYOPIA.    See  Vision,  Defects  of. 

PRESBYTER.  See  Bishop;  Piesbvtb- 
SUMism;  etc 

PSESBTTBRIAN  CHURCH  IN  THE 
UNITED  STATES  OP  AMERICA.  The 
history  of  Presbyterianism  in  the  United  States 
is  closely  interwoven  willi  that  of  the  country 
at  bfge.  The  early  colonists  were,  for  ^e 
nost  part,  those  wbo  bad  crossed  the  ocean  to 


find  a  home  in  the  New  World,  in  order  to  en- 
joy religious  freedom.  They  came  for  con- 
science's salie,  rather  than  for  the  advancement 
of  their  fortunes.  They  claimed  the  right  to 
worship  Ckid  according  to  the  dictates  of  their 
own  consciences  and  to  govern  themselves  in 
the  administration  of  church  order  and  dis- 
cipline. They  wo-e  bitterly  opposed  to  the 
claims  of  prelacy.  Alike  among  tne  Congrega- 
--,^  tionalists  of  New  Er^lani  the  Dutch  of  New 
cast      York,  the  Scotch-Irisb  of  Pennsylvania  and  the 


inf!  belief.  The  Shorter  Catechism  of  the  West- 
nunster  Assembly,  embodied  Ln  the  New  Eng- 
land Primer,  had  a  more  profound  infiuence  in 
the  training  of  successive  generations  than  any 
Other  book  of  that  period,  except  the  Bible. 
It  was  the  working  creed  of  the  men  who  laid 
ihe  foundations  of  free  institutions  in  America. 
The  organization  of  the  church  among  the 
colonists  was  determined  largely  by  their  pre- 
vious assodatiotrs  in  the  Old  World.  The  New 
England  colonists  were  mostlv  of  English-Puri- 
tan extraction  and  favored  tne  Congregational 
polity.  There  were,  however,  two  parties 
among  them ;  one  zealously  favoring  Independ- 
icy,    the    other    leaning    toward    the   Presby- 


ism.  A  strictly  Presbyterian  colony  was  estab- 
lished in  Salem,  Massachusetts  Bay,  under 
Roger  Conant  in  1625.  Among  those  who  held 
to  Presbyterian  views  was  Rev.  Richard  Den- 
ton, who  came  from  England  in  1630,  and  set- 
tled in  Watertown,  Mass.  Driven  out  by  oppo- 
sition to  his  views,  he  removed  in  1644,  with 
some  of  his  congregation,  to  Hempstead,  Long 
Island,  where  a  church  was  organized  in  ac- 
cordance with  the  Presbyterian  form.  The 
earliest  organi7ation  of  Presbyterianism  in  the 
New  World  was  made  in  the  Dutch  settlement 
of  New  Amsterdam,  in  New  York,  in  1628.  It 
was  a  Reformed  Dutch  church  and  the  first 
Protestant  church  in  America.  Other  churdies 
of  this  denomination  were  organized  at  an  early 
date  among  the  Dutch  settlements.  (See  Re- 
formed Dutch).  While  the  Presbyterian  ele- 
ment was  found  in  all  of  the  colonies  from 
New  England  to  Georgia,  circumstances  pre- 
vented its  separate  organizatior.  In  New  &ig- 
land   the   prevailing  f 


Independency  or  Congregational:  ir 
Presbyterianism  was  of  the  Dutcn  t) 


of  goven._ _    ..__ 

tional:  in  New  York 

_ — •  Dutcn  tjT>e  and  only 

Episcopac)'  was  allowed  among  the  English. 
T_  ir:._: —  E.:.._pg^  ^^^  established  by  law 
;  toward  all  forms  of  dis- 
sent Conditions  were  more  favorable  to  Prcs- 
Wterianism  in  the  provinces  of  Pennsvlvania, 
New  Jersey,  Delaware  and  Maryland.  To  these 
colonies  came  a  large  number  of  emigrants 
from  the  North  of  Ireland  and  from  Scotland. 
The  religious  intolerance  prevailing  nnder  the 
reign  of  Charies  11  led  them  to  seek  refuge 
from  it  in  the  New  World.  It  was  among  these 
emigrants  that  Presbyterianism  took  its  organ- 
ized form.  In  answer  to  a  request  from  one  of 
the  scattered  groups  of  Presbyterians,  the  Pres- 
bytery of  Laggan,  Ireland,  sent  as  its  mission- 
ary, Rev.  Francis  Makamie,  in  1683.  He  jour- 
nejred  in  his  missionary  work  as  far  south  as 
the  Georgias,  and  as  far  north  as  New  York. 
He  finally  settled  in  Retioboth,  in  eastern  Mary- 
land, where  he  or^ganind  die  dntrdies  of  Rcho- 
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both  and  Snow  Hill.  In  1704  he  returned  to 
London,  se^ng  aid  for  his  work,  retnming  in 
1705,  and  bringing  with  bim  two  additioiral 
tninisters. 

There  was  also,  before  the  opening  of  the 
18th  centary,  a.  Presbyterian  church  m  Phil- 
adelphia. Rev.  Jedediah  Andrews  was  its  pas- 
tor, in  1701.  In  1705  seven  ministers,  Maka- 
mie,  Davis.  Wilson,  Andrews,  Taylor,  Mac- 
Mish  and  Hampton,  met  by  appointment  in  the 
dty  of  Philadelphia  and  orgarared  a  Presbytei7, 
It  was  the  first  Presbjrtery  in  America  and  the 
beginning  of  the  American  Presbyterian  Church 
in  its  organized  form.  The  original  minutes  of 
this  Presbytery  are  in  the  archives  of  the  Pres^ 
byterian  Historical  Society  in  Phtladeliriiia. 
Tliis  Presbytery  was  subsequently  divided  into 
three,  whidi  were  included  in  a  Synod.  The 
Synod  held  its  first  meeting  17  Sept  1717  hi 
Riiladeiphia.  In  1741  a  division  occurred  in 
the  Synod  resulting,  not  from  doctrinal  differ- 
ences, but  from  those  ecclesiaistica]  passions  and 
unregulated  zeal  which  have  so  often  disturbed 
the  church.  One  party  nnder  the  leadership  of 
the  Tennents,  father  and  son,  and  greatly  helped 
bv  the  minister  of  the  renowned  evangefist. 
Whitfield,  was  earnestly  solicitous  for  a  revival 
in  the  church,  charging  it  with  formalism  and 
world  conformity.  The  other  party,  the  con- 
servative, resisted  the  charge,  and  sought  to  re- 
strain by  ecclesiastical  action  what  they  consid- 
ered the  immoderate  zeal  of  die  revivalists. 
The  parties  were  known  respectiveiy  as  the  New 
Side  and  the  Old  Side.  The  result  of  these 
controversies  was  the  estabUshment  of  two 
independent  synods,  the  Synod  of  New  York, 
composed  mamly  of  those  favoring  the  New 
Side^  and  the  Synod  of  Philadelphia,  favoring 
the  Old  Side.  Both  synods  unanimously  af- 
firmed thdr  adherence  to  the  Westminster 
Standards.  This  division  lasted  17  years  and 
was  healed  by  the  reunion  of  the  two  synods  in 
1758,  under  the  name  of  the  Synod  of  New 
York  and  Philadelphia.  With  the  reunion 
came  renewed  effort  and  enlarged  prosperity. 
Churches  were  organized  in  the  Carolinas. 
Georgia,  Kentucky,  Tennessee,  Virginia  ana 
Western  Pennsylvania.  This  enlargement  of 
the  Presbyterian  Church  had  an  important  bear- 
ing on  the  subsequent  efforts  of  the  colonies  to 
secure  their  independence.  The  Presbyterians 
everywhere  were  foremost  in  resisting  civil  and 
religious  oppression  and  when  the  period  of  the 
Revolution  came,  were  unanimously  in  favor 
of  independence  and  the  establishment  of  a 
government  on  republican  principles.  Thirteen 
months  before  the  signing  of  me  Declaration 
of  Independence,  in  Philadelphia,  the  Presby- 
terians of  Mecklenburg  County,  North  Caro- 
lina, had  drawn  up  and  signed  a  Declaration  of 
Independence  from  England  and  also  framed  a 
system  of  local  government.  The  Scotch-Irish 
Presbyterians  in  Western  Pennsylvania  declared 
for  independence  in  May  1776.  The  Presby- 
terian element  was  everywhere  a  determining 
factor  in  the  War  of  Independence. 

In  England,  the  rebelhon  was  attributed 
especially  to  the  Presbyterians.  Walpole  said 
in  the  EngUsh  Parliament,  'Cousin  America  has 
run  off  with  a  Presbyterian  parson.'  At  the 
close  of  the  Revolutionary  War,  the  Synod  of 
New  York  and  Philadelphia  met,  May  178S, 
and  revised  the  Confession  of  Faith  and  the 
Forai  of  Govenimeat  ia  some  minor  tnattecs. 


which  were  required  by  the  change  of  allegiance 
in  civil  affairs.  At  the  same  meeting  it  wss  re- 
solved tO'  create  a  General  Assembly,  in  whicfa 
all  the  presbyteries  should  be  represented  b? 
dieir  commissioners.  This  General  Assembly 
held  its  first  meeting  in  the  Second  Pre^jyterian 
Church  of  Philadelphia,  Thursday,  22  May  1789. 
At  this  time  the  chur^  had  16  presbyteries, 
four  synods,  177  ministers  and  431  chirchea. 
Among  the  first  acts  of  the  General  Assembly 
was  one  directing  that  efforts  should  be  made 
to  send  missionaries  to  Uie  frontier.  Before  the 
dose  of  the  centnry,  numerous  churches  had 
been  estabUshed  in  the  West  and  Sonth.  To 
prevoit  collision  with  the  missionanes  who 
went  out  from  the  Congregationalists  in  New 
England,  the  General  Assembly,  in  1602,  en- 
tered into  the  Plan  of  Union  with  the  atsodated 
churches  of  Connecticut,  providing  for  the 
orderly  organixation  of  dmrches  in  missioo 
fields.  This  Plan  of  Union  continued  in  force 
until  1S36,  when  it  was  abro^ted  by  the  Gen- 
«-al  Assembly.  It  provided,  in  brief,  that  Con- 
gre^tional  churches  might  settle  Presbyterian 
mimsters  and  the  reverse;  and  that  if  a  con- 
gregatioa  was  composed  partly  of  Congrega- 
tionalists and  partly  of  Presbyterians,  this  fact 
should  be  no  obstacle  to  their  uniting  in  one 
church  and  settling  a  minister;  and  that  such 
a  church,  though  not  presbyterially  organized, 
should  have  a  representative  in  Presbytery-  Its 
operation  led  to  most  favorable  results  in  the 
extension  of  the  church.  The  opening  of  the 
I9th  century  was  a  lime  of  widespread  religious 
revivals.  'The  Great  Awakening'  b<»an  in 
Kentucky  and  it  was  attended  ^^here  with  some 
manifeatationB  which  met  the  disapproval  of  the 
more  conservative  dement  in  the  Church.  In 
view  of  the  great  demand  for  ministers,  some 
were  authorized  to  preach  who  had  not  recttved 
a  regular  classical  and  theological  education- 
There  were  also  a  few  who  hdd  tJ»t  the  Con- 
fession of  Faith  taught  fatalism.  This  led  to 
the  withdrawal  of  the  Cumberland  Presbytery, 
from  which  has  sprung  a  large  and  influential 
body  of  Presbyterians  known  as  the  Cumber- 
land Presbyterian  Church.  This  separation 
took  place  1810.  (See  Presbytbrianism), 
The  first  quarter  of  the  century  was  one 
of  rapid  growth  for  the  Church.  The  tide 
of  emigration  poured  westward,  and  new  set- 
tlements and  towns  were  founded.  In  all  these, 
the  missionaries  of  the  Church  found  a  hope- 
ful and  fruitful  field  for  their  labors.  During 
this  period,  the  Board  of  Home  Missions  was 
organized  (1816).  Theological  Seminaries  for 
the  education  of  ministers  were  also  estab- 
Ushed; Princeton  (1812);  Auburn  (1820); 
Western  TheoJogical  Seminary,  Allegheny,  Pa. 
(1826);  Union  Seminary,  Virginia  (1828);  Co- 
lumbia, South  Carolina  (1828);  Lane  (1834); 
Hanover,  subsequently  removed  to  New  Albany, 
thence  to  Chicago  and  now  known  as  McCor- 
mick  Theological  Seminary  (1829).  In  182S 
appeared  the  beginnings  of  a  controversy  which 
ultimately  resulted  in  the  disruption  of  the 
CtMirch,  Various  causes  led  to  me  fonnition 
of  two  parties,  known  subsequently  as  the  Old 
School  and  the  New  School.  Chief  among  tiiese 
causes  was  the  spread  of  New  Ibven  Theology, 
or  Hopkins! anism,  which  was  supposed  to  be 
contrary  to  the  doctrine  of  the  Confession  of 
Paitb.  It  was  also  charged  that  through  the 
Plan  of  Union,  Fresbyteriaxi  order  haa  been 
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sttfarened  and  tl»t  mnovatiDns  in  worship  were 
permittetl  in  certain  jnrts  of  the  Qiurd).  In 
1836  Dr.  A)b«rt  Barnes,  who  ssnnpatblzwl  with 
the  new  theology,  w»s  tried  for  Weer  before 
the  General  Assembly  snd  aeqwUed.  The  pre- 
vious ye&r.  Dr.  Lynum  Beeckcr,  profesaot  in 
Lane  Theological  Seminary,  had  btcn  tried  for 
heresy  by  die  Presbytenr  of  Cindnasti  and-  ulti- 
mate^ x(|iiitted.  All  these  thiacB  prodnced  in- 
toiao  exatement  in  dte  Cbma>  and  widened 
the  breach  between  the  coaservatives-and  the  lib' 
erals.  The  Auembly  of  1837,  which  met  in 
Philadelphia,  in  response  to  a  memorial  signed 


ins  the  OiA  School  party,  dissolved  

Plan  of  Union  widi  the  ConKreKBtiOnal  Chnriji, 
and  exscinded  the  ^nods  of  Western  Reserve, 
Ubca,  Geneva  and  Genesee. 

At  die  meeting  of  the  Assembly  in  Phila- 
delphia, 1838,  the  commissioners  from  the  ex- 
scinded synods  presented  themaehes  and  adced 
to  be  enrolled;  tins  beins  denied  tlien,  they 
with  their  friends  proceeded  to  organize  tl^ 
Assembly  and  widimvw  to  hold  its  sesaions  in 
die  First  Pre^terian  Oiiircli  of  Philadelphia. 
Wttb  the  CHd  School  party  remained  140  com- 
tnissioners,  while  136  gave  their  adhesion  to  the 
newly  or^amied  Assembly.  Thus  began  the  un- 
happy diuiaon  which  lasted  32  years.  Both 
AuembUes  had  the  same  name  and  claimed  to 
be  the  General  Assembly  of  the  Presbyterian 
Chtirch  in  the  United  States  of  America:  both 
lietd  to  the  same  confession  and  form  of  gov- 
ernment. Both  Assemblies  e^aged  zealously 
in  the  woric  of  home  and  foreign  missions  atM 
in  the  establishment  of  institutions  of  learning. 
Both,  also,  were  troubled  l^  questions  conoem- 
ing  stavery.  As  early  as  1/87,  the  Presbyterian 
Qjnrch  had  declared  itself  in  favor  of  the  edu- 
cation of  the  slaves  and  for  the  adoption  of 
sudi  'prudent  methods  as  would  procure  even- 
tually the  final  abolition  of  slavery.'  In  1815 
the  General  Assembly  adopted  a  strot^  anti- 
slavery  doctmient,  in  which  it  erpressed  repet 
for  the  existence  of  slavery  in  the  United 
States,  urged  the  duty  of  educatJOB:  slaves  and 
expressed  the  hope  for  their  speei^  emancipa- 
tion. It  furdier  declared  the  buying  and  selliUK 
of  slaves  to  be  "inconsistent  with  the  spirit  of 
the  Gospel.*  .These  views  were  more  clearly 
and  positively  avowed  in  the  New  School  Gen- 
eral Assemb^  than  in  the  Old  School  General 
Assembly.  In  1858,  in  consequence  of  some 
decided  action  talcen  with  reference  to  slavery 
and  emancipation,  six  Southern  ^no6s  with- 
drew from  the  New  School  Assembly  and  con- 
stituted themselves  the  "United  Synod  of  the 
Presbvterian  Church."  In  1864  this  Synod 
nniled  with  the  Genera)  Assembly  of  the  Pres- 
byterian Church  in  the  Confederate  States.  The 
passage  of  the  "Spring  Resolutions*  by  the 
General  Assembly  (Old  School)  in  1861  led  to 
the  withdrawal  from  that  Assembly  of  a  number 
of  syttods.  all  of  which  were  within  the  bounds 
of  the  Southern  Confederacy.  This  resolution 
was  directed  against  the  rebellion  in  the  Sooth 
and  called  upon  all  of  the  members  of  the 
Church  to  support  the  govermnent  in  defense 
of  the  integrity  of  the  Union.  It  was  bitter^ 
opposed  by  the  commissioners  from  the  synods 
in  the  South  and  by  a  small  number  from  the 
Northern  States  on  the  ground  that  in  passing 
it  the  Assembly  transcended  its  preroRatives. 
Ttie  objectors  urged  dial  the  Assembly  had  no 


right  to  define  dvil  dntjet.  The  vote  on  the 
resolution  stood  156  in  the  affirmative  and  66 
in  Ibe  aegadve.  The  action  resulted  in  the 
withdrawal  of  the  synods  in  the  seceding 
States  and  the  sidjsequent  formation  of  the 
Presbyteran  Church  in  the  Confederate  States 
of  America.  In  1866  the  General  Assembly 
OM  School  and  the  General  Assembly  New 
School  met  at  the  same  time  in  Saint  Louis, 
when  step*  were  taken  with  reference  to  the 
reunion  of  ibe  two  bodka,  by  the  ^pointment 
t>f  committees  to  consider  a  {dan  of  union. 
These  negotialious  terminated  favorably  and  the 
basis  of  reunion,  «^ch  was  the  Confession  of 
Faith,  after  betog  approved  by  the  presbyteries, 
was  ratiiied  by  die  Assembly  in  1866.    In  M^ 


preceding  the  disruption,  the  ministers  i 
bered  2,14(1  tbe  churches  2^65  and  die  t 
berdiip  220,53?.  At  the  time  of  the  reunioa, 
diere  were  4,238  ministers,  4,526  churches  and 
446,561  members.  Since  the  reunion,  the  prOR- 
ress  of  the  Church;  has  been  marked  and 
steadfast  Two  notable  trials  threatened  for  a 
time  to  disturb  its  peace.  The  first  was  that 
of  Rev.  David  Swing,  1874^  for  alleged  heresy 
with  reference  to  the  divimti^  of  Christ  This 
case  was  settled  by  the  withdrawal  of  Dr. 
Swiug  from  the  Church.  The  second  was  the 
trial  of  Professor  Bii^s  of  Union  Theolc^cal 
Seminary,  for  his  advocacy  of  tbose  views  of 
the  "higner  critidsm*  which  it  was -claimed  af- 
fected the  fundamental  doctrines  of  the  Chris- 
tian faith.  This  trial  resulted  in  the  condem- 
nation of  his  views,  his  suspension  from  the 
ministry  and  his  subsequent  wtdidrawal  from 
the  Church. 

Since  these  ecdcsiatdcal  trials  the  Oinrdi 
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tendency  toward  liberal  interpretation  of  stancf 
ards.  Though  the  General  Assembly  has  re- 
peatedly stressed  die  inerrancy  of  Scripture 
and  has  made  bdief  in  sud)  inerrancy  requisite 
of  teachers  in  semiDariss  and  candidates  for  the 
ministry,  in  1902  the  Assembly  adopted  a  brief 
statement  of  the  Reformed  fatth,  not  as  a  legal 
standard  but  as  an  iotetpretatioa  of  the  Con- 
fession. It  repudiated  the  doctrine  of  infant 
damnation,  insisted  on  the  consistency  of  pre- 
destination, of  God's  universal  love,  and  incor- 
porated new  chapters  on  the  Holy  Spirit,  the 
love  of  God  and  missions. 

During  a  nuniber  of  past  years  repeated  ad- 
vances have  been  made  loolring  toward  a  union 
with  the  Southern  Presbyterian  Church,  but  so 
far  widiout  success.  The  Soudiern  Church, 
while  expressing  die  most  cordial  relations  to- 
ward the  Church  of  the  North,  has  felt  that  the 
interests  of  Presbyterianism  may  be  better  con- 
served b)|  their  holding  for  the  present  to  their 
ecclesiastical  organization. 

The  last  few  decades  have  been  remarkable 
in  the  extension  of  the  missionaty  work  of 
the  Church.  Up  to  the  dmc  of  the  separation 
between  the  Old  and  New  School,  the  foreign 
mission  work  was  carried  on  by  the  American 
Board  of  Commissioners  of  Fordjjn  Missions. 
After  the  division,  the  Old  School  was  estab- 
lished as  die  Board  of  Foreign  Missions  —  the 
New  School  continnlng;  as  the  American  Board. 

After  the  reunion  in  1869  the  separate  Board 
was  continued,  embracing  all  the  foreign  mis- 
sion work  of  the  Church.    TTie  extent  of  the 
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foreign  mission  activities  in  1918  is  indicated 
t^  the  fact  that  the  total  contributions  amounted 
to  ^,131,387.  The  foreign  missionary  nork  is 
carried  on  in  all  parts  of  the  world. 

The  home  missionary  work  was  carried  on 
in  early  times  by  a  committee  of  the  General 
Assetitbb;,  but  in  1816  the  present  Board  of 
Home  Missions  was  organized.  The  total  home 
mission  contributions  for  1918  was  $2,268,925. 
Its  home  mission  work  extends  from  Alasl^  to 
Porto  Rico.  The  woman's  home  mission  work 
was  conducted  as  a  branch  of  the  Board  of 
Home  Missions  until  1915,  when  it  became  in- 
corporated as  a  separate  Board.  The  Minutes 
of  the  General  Assembly  for  1918  show  a  roll 
of  9,9CG  ordained  ministers  and  9,928  churches, 
with  a  Sabbath' school  membership  of  1^86,928, 
the  nianber  of  communicants  being  1,631,748. 
Its  contributions  for  all  purposes  in  1918  were 
$33,148,407.  Other  Boards  caring  for  its  other 
brattdies  of  Christian  service  are  Education, 
Publication  and  Sabbath-schoot  Work,  Church 
Erection,  Ministerial  ReHef,  Freedmen  and 
Temwrance. 

The  development  of  the  modern  American 
life  has  given  it  within  the  last  15  years  new 
fields  of  service  in  immigration,  social  work, 
dty  evangelization  and  cotmtry  diurch  work. 

It  has  also  in  connection  with  it  numerous 
scliools,  collies,  universities  and  theological 
seminaries.  The  natiotial  churches  of  Mexico 
and  Brazil,  both  Presbyterian,  have  been  estab- 
lished lai^y  througli  its  instrtmiEntalit^.  It 
has  synods  in  India  and  China,  and  its  mi&don 
operations  are  carried  on  in  all  parts  of  the 
world. 

The  CmtiberUiid  PreibTteriui  Church, — 
The  ori^n  of  this  brands  of  the  Presbyterian 
Church  IS  to  be  found  in  the  great  rejiftious  re- 
vival which  swept  over  Kentuary  and  Tennessee 
at  the  beginnitig  of  the  19th  century.  The  de- 
mand at  that  time  for  an  additional  number  of 
ministErs  in  that  region  led  the  Presbytery  of 
Cumberland,  in  connection  with  the  General 
Assembly,  to  Ucense  and  ordain  a  number  of 

Sung  men  of  the  Presbyterian  Church,  who 
d  not  received  the  required  classical  and 
theological  training,  for  the  gosod  ministry. 
This  proceeding  was  contrary  to  the  rules  and 
traditions  of  the  Church,  and  was  strenuously 
opposed  by  those  who  stood  for  the  old 
ecclesiastical  order.  The  Synod  of  Kentudcy 
refused  to  sanction  the  acts  of  the  Presbytery, 
and  this  decision  was  finally  confirmed  in  part 
by  the  General  Assembly.  There  were  also 
among  those  engaged  in  this  controver^  some 
divergencies  in  doctrinal  belief,  especially  with 
reference  to  what  were  claimea  to  be  the  fatal- 
istic teachings  of  the  Confession  of  Faith. 
The  result  was  Che  wit:hdrawal  of  those  who 
were  dissatisfied,  and  the  formation  of  an  in- 
dependent presbytery,  called  the  Presbytery  of 
Cumberland.  Those  who  organized  it  recog- 
nized as  their  standard  of  doctrine  the  Confes- 
sion of  Faith  of  the  Presbyterian  Church,  but 
made  provision  for  those  who  objected  that 
fatalism  was  taught  in  iL  The  growth  of  this 
Presbytery  was  rapid.  In  three  years  it  screw 
into  a  synod,  composed  of  three  preAyteries, 
and  numbering  60  churches. 

Its  first  meeting  was  held  5  Oct.  1813,  when 
it  proclaimed  a  summary  of  its  doctrines.  A 
year  ktter  it  revised  the  Confession  of  Faith  to 
meet  itp  views  regarding  the  articles  to  whicfa 


exception  had  been  taken.  These  were,  spedally, 
the  third  chapter  with  reference  to  the  decrees 
of  God,  and  the  article  with  reference  to  the 
salvation  of  infants.  The  new  Church,  filled 
wiUi  the  revival  zeal  of  its  origin,  made  rapid 
advances.  In  1827  it  established  at  Princeton, 
Ky.,  an  institution  of  learning,  with  a  view 
to  securing  educated  men  for  the  ministry.  In 
1829  the  General  Assembly  of  the  Cumberland 
Church  was  organized,  consisting  of  five  synods. 
At  that  time  Ow  field  occupied  by  the  Churdi 
embraced  eight  States,  in  which  there  were  IS 

In  1906  it  was  adjudged  that  the  doctrinal 
differences  which  had  separated  the  Cumber- 
land Church  from  the  Presbyterian  Church  in 
the  United  States  of  America  had  been  largely 
composed.  A  union  of  the  two  Churches  was 
affected.  At  Ae  time  of  the  rennion  IJbe  Cum- 
berland Church  had  a  roll  of  1,514  ordained 
ministers  serving  2,869  rfiorcbes,  with  a  total 
member^p  of  185,212  and  annual  contributions 
aggregating  S933,920.  A  small  part  of  the 
Cumberland  Church,  however,  refused  ti 


other. 


tnd  has  continued  the  i 
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tion  of  the  Cumberland  Presbyter. 
The  principal  reason  given  for  refnsii  , 
the  union  was  that  the  revision  of  the  West- 
minster  Confession  had  not  brotigbt  the  two 
Churches  sufficiently  into  doctrinal  accord  to 
justify  the  cessation  of  the  separate  existence 
of  the  Cumberland  Presbyterian  Church.  The 
quesdon  of  property  and  institutions  was  car- 
ried into  the  courts;  but  in  almost  all  cases  it 
was  decided  in  the  court  of  final  appeid  in 
favor  of  the  body  which  had  ffone  into  the 
union,  The-  number  of  ministers  in  die  con- 
tinued ornniAtion  is  996  and  the  total  number 
of  Church  membership,  resident  and  non-resi- 
deat,  is  63^35.  They  carry  on  their  benevolent 
work  through  Boards  of  Missions,  Education, 
Publication  and  Ministerial  Relief.  They  have 
a  theologicai  seminary  — the  Cumberland  Pres- 
tnierian  Theological  Seminary  —  located  at  Mc- 
Kenzie,  Tentt^  and  the  Cumberland  College  lo- 
cated at  Leonard,  Tex.  During  its  history, 
various  attempts  have  been  made  to  restore  its 
union  with  die  Presb>[terian  Church  in  the 
United  States  of  America,  but  they  failed  on 
account  of  doctrinal  diilerences  imtil  24  M^ 
1906  when,  in  convention  assembled,  the  former 
at  Decatur,  11).,  the  latter  at  Des  Moines,  Iowa, 
the  reimion  was  accomplished. 

The  Colored  CtunberUnd  Prcsbrterian 
Church. —  Prior  to  the  Gvil  War  the  number 
of  colored  people  in  connecdon  with  the  Cum- 
berland Church  amounted  to  20,000.  In  times 
of  slavery,  they  worshipped  in  the  same  build- 
ings with  their  masters,  a  particular  portion  of 
the  church  being  assigned  to  them;  but  they 
were  not  allowed  to  participate  in  the  govern- 
ment of  the  church.  After  the  Gvil  War,  it 
was  deemed  expedient  that  these  mem^rs 
should  be  associated  iu  a  separate  organization. 
Accordingly  presbyteries  and  synods  were 
formed,  wtich  met  in  a  General  Assembly  1 
May  1874.  This  organization,  whose  statistics 
are  rather  indefinite,  now  reports  a  membership 
of  25,000.  It  has  one  educational  institution, 
but  the  poverty  of  the  people  has  prevented 
them  from  obtaining  a  thoroughly  educated 
ministry. 

The  PrcsbrterUn  Church  in  the  United 
Statei  (Southern).— This  Church  bad  its  origin 
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at  th«  beginning  of  the  Civil  War.  and  from 
causes  connected  with  it.  The  action  of  the 
General  Assembly,  Old  School,  in  1861  was  one 
oi  the  leading  causes.  By  the  passage  of  the 
•Spring  RMolutions"  concemittB  the  Civil  War, 
it  had  determined  for  ali  under  its  jurisdiction 
that  their  allegiance  was  due  to  the  national 
government.  A  minority  held  that  this  action, 
whether  true  or  false,  was  beyond  the  jurisdic- 
tion of  the  General  Assembly,  and  that  in  mak- 
ing it  the  Church  was  transcending  her  sphere, 
and  usurping  the  duties  of  the  state,  which 
alone  had  the  power  <o  define  civil  duties.  A 
protest  was  presented  against  this  action,  in 
whidi  it  was  urged  that  the  Assembly  in  thus 
deciding  a  political  question,  and  in  making  that 
decision  binding  npon  those  under  its  care, 
practically  made  a  condition  of  church  mem- 
bership which  violated  the  constitution  of  the 
Church,  and  usurped  the  prerogative  of  its  di- 
vine Head.  Presbyteries  in  the  seceding  States 
irenerally  coincided  with  this  view,  and  con- 
cluded that  a  separation  from  the  General  As- 
sembly was  demanded  for  the  defense  of  a 
great  truth,  and  for  the  protection  of  the  hberty 
with  which  Christ  had  made  them  free.  The 
organization  of  the  Confederate  States  fur- 
nished another  reason.  It  was,  in  brief,  that 
the  changed  condition  of  civil  affairs  made  it 
expedient  and  necessary  that  the  presbyteries 
within  the  bounds  of  the  Confederacy  should 
be  organized  as  a  separate  and  independent 
body.  Accordingly  93  ministers  and  elders, 
representatives  from  presbyteries,  met  in 
Augusta,  Ga.,  4  Dec  1861,  and  constituted  a 
General  Assembly,  under  the  name  of  the 
General  Assembly  of  the  Confederate  States  of 
America.  They  adopted  at  the  same  time,  as 
their  standards  of  doctrine,  the  Westminster 
Confession  of  Faith,  and  the  Form  of  Govern- 
ment as  held  in  the  old  Church.  At  the  close 
of  the  war,  the  name  of  (he  Church  was  changed 
to  the  Presbyterian  Church  in  the  United  Stales. 
In  1864  the  United  Synod  of  the  South,  com- 
posed of  rfie  presbyteries  and  churches  which 
had  seceded  from  the  General  Assembly  (New 
SdiooOi  on  account  of  its  action  concerning 
slavery,  was  admitted  into  the  General  Assem- 
bly of  the  Confederate  States.  It  consisted  of 
120  ministers,  190  churches  and  12,000  eom- 
mwiicanls.  In  1869  (hat  portion  of  ie  Synod 
of  Kentucky  which  had  separated  from  the  Gen- 
eral Assembly  (Old  School)  in  1867  was  re- 
ceived into  connection  with  the  Southern  Gen- 
eral Assembly,  bringing  with  it  13,540  com- 
municants. In  1874  die  independent  Synod  of 
Missouri,  which  had  separated  itself  from  the 
Northern  Assembly  on  account  of  its  action 
concerning  civil  affairs,  united  with  the  South- 
em  Assembly.  Tie  churches  in  connection 
with  this  Assembly  are  almost  exclusively  in 
what  is  known  as  the  Southern  States,  and  for 
that  reason  it  is  commonly  called  'the  South- 
cm  General  Assembly^  in  distinction  from  the 
Assembly,  North.  Its  missionary  and  benevolent 
Operations  are  not  conducted  by  organized 
boards,  but  throutrh  committees  elected  an- 
nualli^  by  the  General  Assembly,  directly  re- 
sponsible to  it,  and  acting  under  its  instruction. 
It  carries  on  mission  work  in  China,  Africa, 
Soudi  America,  Greece,  Italy  and  Mexico.  Its 
home  mission  work  is  conducted  with  vigor 
and  efficiency,  and  includes  work  among  Indians 


and  negroes,  as  well  as  the  white  populatioiL 
It  has  under  Its  care  Union  Theological  Semi- 
nary at  Richmond,  Va. ;  the  Theological  Semi- 
nary at  Columbia,  S.  C,  and  the  Theological 
Seminary  at  Louisville,  Ky.  The  last-named 
institution,  having  been  joined  with  Danville 
Seminary,  is  now  under  the  joint  control  of 
both  synods  of  Kentucky,  one  in  connection 
with  the  Northern  and  the  other  with  the  SouA- 
ern  Assembl}*. 

In  addition  to  these,  the  Southwestern 
Presbyterian  University  at  Clarksville,  Tenn., 
has  a  theoloKical  department,  and  there  is  also 
a  theological  seminary  at  Austin,  Tex.  For 
the  education  of  the  colored  ministry  there  is 
the  Stillman  Institute  at  Tuscaloosa,  Ala.,  mak- 
ing a  total  of  six  theological  seminaries.  This 
branch  of  the  Church,  while  holding  in  common 
with  other  Presbyterian  churches  the  West- 
minster Confession  and  Cathechisms,  Larger 
and  Shorter,  lays  special  emphasis  upon  thtf 
spirituality  of  the  Church  in  its  functions.  It 
insists  that  church  courts  shall  be  governed  1^ 
the  articles  of  the  Confession,  which  says, 
'synods  and  councils  are  to  handle  or  conclude 
nothing  but  that  which  is  ecclesiastical." 

The  latest  statistics  for  this  Church  are  as 
follows:  Number  of  ministers,  1,861;  number 
of  communicants,  348.223;  number  of  Sunday- 
school  pupils,  328,252;  and  total  contributions, 
$4,967,852. 

The  United  FresbyteriBii  Church  of  North 
America.— This  organiiation  is  the  result  of  a 
nnion  between  the  Synod  of  the  Associate  Re- 
formed Church  and  thp  Associate  Synod,  com- 
monly known  as  the  Secedcrs.  This  union  took 
place  in  Pittsburgh  26  May  1858.  The  basis  of 
It  was  the  Westminster  Confession  of  Faidi, 
with  a  modification  of  the  chapter  on  the  power 
of  the  civil  magistrate,  the  Catechisms,  Larger 
and  Shorter,  and  a  Judicial  Testimony.  Most 
of  the  articles  in  this  testimony  are  held  in 
common  -by  all  Evangelica!  churches,  but  there 
are  live  which  are  special  to  this  denomination. 
The  first  declares  that  slave  holding  is  a  viola- 
tion of  the  law  of  God  and  contrary  both  to  the 
letter  and  spirit  of  Christianity.  The  second  de- 
clares that  all  secret  and  oath-bound  societies 
are  inconsistent  with  the  genius  and  sinrit  of 
Christianity,  and  that  church  members  ought 
not  to  have  fellowship  with  such  associations. 
The  third  is  a  declaration  in  favor  of  close 
communion;  none  are  to  be  admitted  to  the 
sealing  ordinances  of  the  Church  except  such 
as  give  their  assent  to  its  doctrines.  The  fourth 
dec1ar«s  the  duty  of  public  sodal  covenanting  at 
special  times.  The  fifth  affirms  that  it  is  the 
will  of  (>od  that  the  songs  contained  in  the 
Book  of  Psalms  should  be  used  exclusively  in 
public  worship,  and  that  hymns,  the  composition 
of  uninspired  men,  should  not  be  employed  in 
sudi  service.  In  all  other  respects,  the  laws, 
^vemment  and  discipline  of  this  Church  are 
the  same  as  those  of  other  branches  of  the 
Presbyterian  Church,  It  has  been  distinguished 
for  the  careful  training  of  its  ministry.  It  has 
in  its  connection  two  theological  seminaries  and 
six  colleges.  For  the  execution  of  its  work  the 
United  Presbyterian  Church  has  seven  boards, 
namely:  Home,  Foreign,  Freedmen's  Mission. 
Church  Erection,  Publication,  Education  and 
Ministerial  Relief. 

Its  foreign  mission  work  is  now  carried  on 
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and  the  Mormons,  and  the  freedmen  of  the 
South.  It  also  has  departments  of  work  in 
Bible  schools,  eviuigelism,  sodai  service  and 
industrial  conditions.  The  latest  statistics  give 
1,143  ordained  ministers  and  1,150  congrega- 
tions. The  communicants  in  America  are 
156,954.  The  total  membership,  including  the 
foreign  field,  is  200,879,  Its  contributions  in 
1916  were  $3,006,508. 

The  Reformed  Church  in  the  UniUd 
Stttes  (Gemuui  Reformed). —  Previous  to  the 
Kevoiutionary  War  a  considerable  number  of 
emigrants  from  the  Palatinate,  a  district  ol 
Germany,  emigrated  to  America  and  settled  ia 
Pennsylvania.  They  were  members  of  the  Re- 
formed Church  in  Germany  and  were  men  of 
sierUn^  character  and  devoted  piety.  They  be- 
came important  factors  in  the  settlement  of 
middle  and  western  .  Pennsylvania,  Uid  also 
took  part  in  the  Revolutionary  War.  The  first 
German  Reformed  minister  settled  among  these 
emigrants  was  Philip  Boehm,  who  came  to 
America  in  1?20.  In  1747  there  were  five  or- 
dained mioisters  and  46  organiied  churdies. 
In  1793,  at  which  time  the  Synod  was  divided 
into  classes,  there  were  22  ordained  ministers 
and  about  ISO  churches.  Subsequently  affiliated 
synods  were  organiied  in  Ohio  and  in  the 
neighboring  States;  but  it  was  not  unbl  the 
vear  1863  that  organic  union  was  established 
lietween  them.  The  General  Synod  was  organ- 
ized 18  Nov.  1863  in  Pittsbui^  Pa.  It  holds 
its  sessions  trienmallv.  It  is  a  delegated  body 
composed  of  an  equal  number  of  ministers  and 
elders,  elected  by  the  several  classes  constitut- 
11^  ei^t  synods.  The  General  Synod  has  under 
its  control  the  various  boards  to  which  are  en- 
trusted the  work  o£  home  and  foreign  missions, 
and  also  that  of  the  Sunday  school.  The  mem- 
bership of  the  Church  ia  located  in  the  northern 
belt  of  the  coimtry  extending  from  ibe  New 
England  States  to  the  Pacific  slcrpe  and  south- 
ward as  far  as  North  Carolina. 

The  last  statistics  give  the  number  of  minis- 
ters as  1,245  and  of  congregations  1^73,  with 
a  conuQunicant  list  of  32t^ll2  menU)ers.    Their 

fifts  for  benevolence  during  1916  were  $6K'446. 
Is  principal  foreign  mission  work  is  in  China 
and  Japan,  where  evangeUstic,  educational  and 
hospital  work  is  conducted.  It  conducts  a 
growing  home  miesim  work  at  an  expense  last 
year  of  $162,349. 

The  Reformed  PreabTterian  Church  in 
North  America. —  This  organization  traces  its 
ancestry  to  the  Covenanters  and  daims  to  be  a 
lineal  descendant  of  the  Kirk  of  Scotland.  Its 
name  has  a  twofold  significance  and  is  a 
resume  of  its  history.  It  is  called  Reformed, 
to  indicate  that  it  was  founded  on  the  prin- 
ciples of  the  Reformation,  and  Presbyterian 
b<K;ause  of  its  adoption  of  and  long  struggle  to 
maintain  that  form  of  government  The  first 
presbytery  of  the  Reformed  Presbyterian 
Church  in  America  was  organized  in  17/4.  In 
1782  the  majority  of  this  presbytery  united  with 
the  Associate  presbyteries  and  formed  the 
Associate  Reformed  Church.  A  few  refused  to 
accept  the  union  and  maintained  their  organ- 
ization in  what  was  called  'praying  circles.* 
Uinitters  having  been  obtained  from  Scotland, 


in  1796  the  presbytery  was  again  coostituted. 
In  1809  the  S^wid  of  tlie  Refonned  Church  was 
organized  with  three  presbyteries,  in  Phila- 
(teyihia;  through  the  increase  of  churches  and 
presbyteries  a  General  Synod  was  in  time 
oi^unzed.  But  in  1833  a  division  occurred  by 
which  it  was  separated  into  two  branches, 
known  respectively  as  the  Synod  of  the  Re- 
formed Church  and  the  General  Synod  of  die 
Refonned  Church.  The  distinctive  features  of 
the  Refoimed  Church  are,  first,  the  kingly 
office  of  Christ  in  the  sense  that  nations  as 
well  as  individuals  are  his  subjects  and  shouU 
acknowledge  his  authori^.  Heace  Refonned 
Presbyterians  'decline  to  hold  office  or  to  exer- 
cise die  right  of  suffrage  in  any  government 
that  does  not  clearly  own  Christ  as  king  and 
his  law  as  supreme.*  Second,  the  exdusive 
use  of  the  Psabw  in  praise.  Third,  opposition 
to  secret  and  oath-bound  societies.  Fourth, 
communiMi  restricted  to  church  membership. 
The  cause  of  the  division  of  the  Synod  into  two 
branches  was  a  difference  of  opinion  concern- 
ing the  appUcation  of  these  distinctive  princiides, 
one  party  demanding  a  rigid  and  the  other  a 
hberal  interpretation. 

The  S^od  maintained  that  voting  under  the 
Constitution  of  the  United  States  involves  im- 
morality. The  General  Synod  maintained  that 
voting  does  not  involve  morality,  a  poiititMi 
that  makes  it  so  near  like  several  other  Amer- 
ican denominations  as  to  dim  its  individuality. 
The  General  Synod  has  20  ministers,  17  con- 
gregations and  about  3,000  communicants.  The 
Synod  of  the  Reformed  Qiurch,  reproentii^ 
the  'Old  Side,"  is  the  strcmger  of  the  two 
branches.     It  now  has  8,481  commonlcants. 

The  Cfariatian  Reformed  CharclL~-The 
organization  of  this  Church  took  place  in  1857. 
Ii  is  lineally  descended  from  the  Reformed 
Church'  of  Holland.  About  the  year  1847  a 
large  number  of  Hotlanderg,  connected  with  the 
Christian  Refoimed  Church  of  the  Netherlands, 
emigrated  to  America  and  settled  in  Itlidugan. 
For  a  short  time  they  became  associated  with 
the  Dutch  Reformed  Church,  now  the  Reformed 
Church  of  America;  but  after  a  time  withdrew 
on  accoimt  of  what  they  deemed  laxity  in  doc- 
trine and  discipline,  and  formed  an  organisa- 
tion of  their  own.  Its  membership  is  to  be 
found  mainly  in  the  States  of  Michigan,  Illinois, 
Iowa  and  New  Jersey,  with  a  few  scattered 
coc^regatioBs  in  New  York,  Ohio,  Indiana, 
Wisconsin  and  Minnesota.  It  is  ri^dly  Cat- 
vinistic  in  its  doctrines,  accepting  as  its  stand- 
ard the  articles  of  the  Synod  of  Dort,  and  the 
Heidelberg  Catechism.  It  is  cwposed  to  secret 
oath-bound  societies  and  uses  almost  exclusive^ 
the  Psalms  in  die  service  of  praise.  It  use* 
also  a  liturgy  in  the  administration  of  the 
sacraments  and  in  the  ordination  of  minist^ 
and  elders.  Its  theolo^cal  school  is  in  Grand 
Rapids,  M?ch.  It  numbers  about  160  churches 
and  3&296  commtmicants.  Its  peneral  Synod 
meets  biennially  at  Grand  Rapids,  Mich.  Its 
ministers  officiate  in  the  English,  German, 
French,  Bohemian  and  Hungarian  languages. 

The  Welsh  Calvinistic  Uetfaodiat— This 
branch  of  the  Presbyterian  body  is  derived  from 
the  Calvin istic  Methodist  Church  of  Wales. 
The  first  chuivrh  of  this  denomination  in  the 
United  States  was  organized  in  Remsen,  N.  Y,, 
and  three  years  later  the  tist  presbytery  was 
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conaututed  On  22  Sept  1869  the  Cecerat  As- 
sembly was  organized  and  held  its  sessions  in 
Columbus,  Ohio;  and  it  has  met  triennially  ever 
since.  Its  standards  of  doctrine  are  the  same 
as  those  of  the  parent  church  in  Wales.  Its 
system  of  government  is  presbyterian.  The 
Church  exists  among  the  Welsh  in  13  States 
of  the /epuHlic,  and  in  1916  had  14,326  members. 

The  Auociate  Heformed  Synod  of  the 
South.— The  origin  of  this  synod  dates  back 
to  the  year  1821.  It  was  the  result  of  a  seces- 
sion from  the  Associated  Reformed  Church  on 
account  of  differences  concemiuR  psalmoc^  and 
communion  questioas.  Its  membership  is  con- 
fined principally  to  the  Southern  States  and 
numbers  about  15,11Z  Its  doctrinal  symbols 
are  the  same  as  those  of  other  Reformed 
churches. 

There  are  also  in  the  United  States  several 
organizations  of  Presbyterians  known  respec- 
tively as  The  Associate  Church  of  North  Amer- 
ica, The  Reformed  (Covenanted)  and  The  Re- 
formed in  the  United  States  and  Canada.  The 
number  of  their  adherents  is  small,  not  exceed- 
ing 2/)00. 

Presbjrterisn  Chnrchea  in  Canada.—  Freg- 
byterianism  in  Canada  is  of  Scottish  or^n,  and 
in  it  are  to  be  foimd  representatives  of  evety 
shade  of  Presbyterianism  that  has  appeared  in 
the  British  islands.  Its  early  history  is  marked 
by  divisions,  which  in  course  of  time  have  been 
overcome.  In  1831  the  Synod  of  the  Presby- 
terian Church  of  Canada,  in  connection  with  the 
Church  of  Scotland,  was  organized.  Meanwhile 
other  Presbyterian  ministers,  chiefly  of  the  As- 
sociate Church  of  Scotland,  organized  them- 
selves as  the  United  Synod  of  Upper  Canada. 
These  two  bodies  were  united  in  1840.  Pre- 
vious to  this  union  another  diurch  had  been 
formed  under  the  name  of  the  United  Presby- 
terian Church  of  Canada.  On  10  July  1844,  2S 
ministers,  in  connection  with  the  Qiurch  of 
Scotland,  who  were  in  sympathy  with  the  Free 
Church  movement  in  Scotland,  withdrew  from 
the  Synod  and  constituted  themselves  a  separate 
body,  under  the  name  of  the  Presbyterian 
Church  of  Canada.  For  17  years  these  three 
bodies  maintained  a  separate  existence:  but  in 
1861  a  union  was  effected  between  the  United 
Presbyteries  and  the  representatives  of  the  Free 
Church,  under  the  name  of  the  Synod  of  the 
Canada  Presbyterian  Church.  This  synod  en- 
tered upon  a  prosperous  career,  and  in  1870  the 
supreme  court  of  this  Church  was  for  the  first 
time  constituted  as  a  General  Assembly.  In 
1866  a  union  was  accomplished  between  the 
churches  of  Nova  Scotia  and  New  Brunswick; 
and  in  1868  the  synods  of  Nova  Scotia  and  New 
Brunswick,  in  connection  with  the  Church  of 
Scotland,  formed  one  synod.  A  general  union 
of  ail  the  chnrches  took  place  in  the  year  1875, 
into  which  tmion,  under  the  name  of  the  Pres- 
byterian Church  of  Canada,  came  the  Presby- 
terian Church  in  Canada,  in  connection  with  the 
Church  of  Scotland,  the  Canada  Presbyterian 
Oiurch,  the  Church  of  the  Lower  Provinces 
and  the  Church  of  the  Maritime  Provinces  in 
connection  with  the  Church  of  Scotland.  This 
union  was  cordial,  and  it  has  been  followed  by 
marked  progress  and  substantial  prosperity. 
The  united  Church  has  1,899  ministers.  1,675 
congregations  and  333,457  communicants.  The 
total   contributions    for    all    purposes   in    1916 


amounted    to   $5,460,133.     The   home   i 

work  is  comprehensive,  embracing  such  fields 
as  evan^ism,  moral  and  social  refornl,  con- 
gested ci^  districts,  church  and  rural  life  and 
church  and  industrial  life.  It  is  carrying  on 
foreign  missions.  The  182  missionaries  are  en- 
gaged in  China,  Korea  and  India.  It  has  five 
theological  seminaries.  See  Phesbytewanism. 
BibUosraphy. —  For  the  Churckts  of  the 
United  States:  Hodge,  'Constitutional  History 
of  the  Presbyterian  Church  in  the  U.  S.  A.'; 
Gillett,  'History  of  the  Presbyterian  Church  in 
the  U.  S.  A,' ;  P-atton,  'Popular  History  of  the 
Presbyterian  Church';  Hays,  'Presbyterians'; 
Patterson,  'American  Presli'terians'  ;  'A  Short 
History  of  American  Presbyterians  from  its 
Foundation  to  the  Reunion  m  1869'  ;  Thomp- 
son, 'The  Story  of  the  Churches  Presbyterian' ; 
Baird,  'A  History  of  the  New  School'  (1868) ; 
Nains,  'History  of  the  Divisions  of  the  Presby- 
terian Church  in  U.  S.  A.';  Webster,  'History 
of  the  Presbyterian  Church  in  America';  'The 
Presbyterian  Church  Throughout  the  World' 
(1874)  ;  'Minutes  of  the  General  Assembly  from 
'""   ■      "    "tji^  'The  Creed  of  Presby- 


torical   Discourses' ;    Breed,    'Presbyter ,_ 

the  Revolution.'  For  the  Churches  of  Canada: 
Gregg,     'A    History    of    Presbyterianism    in 

Ckakl£s  L,  Thompson,  D.D., 
Ex-Moderator,  Presbyterian  Assembly. 
PRESBYTERIAN  COLLEGE  BOARD, 
an  organization  formed  by  the  General  As- 
sembly in  1883,  for  the  purpose  of  establishing 
colleges  for  the  education  of  ministers,  espe- 
cially in  the  sparsely-settled  Western  States. 
Colleges  must  be  of  professed  Christian  pui^ 
pose  and  desirous  of  converting  all  students 
under  their  tutelage  in  order  to  receive  assist- 
ance. Fifty-one  colle^  are  now  co-operating 
with  this  board.    See  Presbyterian  Chubch. 

■  PRESBYTERIAN  COLLEGE  OP 
SOUTH  CAROLINA,  a  South  Presbyterian 
institution  of  learning  at  Clinton,  S.  C,  founded 
in  1880.  The  faculty  numbers  10;  the  average 
annual  enrolment  of  Students  is  120.  The  h- 
brary  contains  over  3,000  volumes. 

PRESBYTERIAN  SYSTEM,  Alliance  of 
the  Reformed  Cburchea  Throughout  the 
World  Holding  the.  Previous  to  1870  the 
desire  had  been  frequently  expressed  that  the 
various  branches  of  (he  Presbyterian  churches 
could  be  united  in  some  general  alliance  which 
would  express  the  generic  unit/  of  Presby- 
terianism. Some  attempts  bad  been  made  In 
this  direction,  but  the  first  cdHcial  step  in  this 
country  was  taken  by  the  General  Assembly  of 
the  Presbyterian  Church,  U.  S.  A.,  at  its  ses- 
sions in  Baltimore  1873.  As  a  result  of  this 
action,  the  alliance  was  formed  by  representa- 
tives from  different  Presbyterian  churches  in 
London,  Engbnd.  in  the  year  1875.  The  al- 
liance is  composed  of  representatives  from  dif- 
ferent branches  of  the  Presbyteriac  (^urci 
throughout  the  world.  The  action  of  its  General 
Council  is  not  legally  binding  upon  aiiy  of  the 
churches,  but  only  advisory  in  its  character. 
It  has,  however,  been  enabled  through  its 
counsels  to  regulate  the  mission  work  of  the 
Church,  and  to  bring  difierent  bnu^faef  of  tbe 
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Pmbyterian  family  into  closer  relations,  for 
matua]  support.  The  alliance  has  held  seven 
G«nertil  Councils ;  the  first  was  in  Edinburgh, 
Scotland,  1877;  the  second  In  Philadelphia, 
U.  S.  A.,  1880;  the  third,  in  Belfast,  Ireland. 
1884;  the  fourth  in  London,  England,  IgSS:  the 
fifth  in  Toronto,  Canada,  1892;  the  sixth  in 
Gla^ow,  Scotland,  1896;  the  seventh  in 
Washington,  D.  C,  1899;  the  dghth  in  Liver- 
pool, England,  1904.  The  churches  connected 
with  the  alliance  number  more  than  90,  and  are 
located  in  all  parts  of  the  world.  The  adherents 
of  the  Presbyterian  and  Reformed  churches  rep- 
resented in  the  alliance  number  at  the  present 
time  about  30,000,000. 

PRESBYTERIANISH  a  tenn  derived 
from  dje  Greek  word  npeaplrtpot,  meaning  'an 
elder,"  defines,  primarily,  a  system  of  church 

fovemment.  As  such,  it  stands  midway  between 
Episcopacy  or  Prelacy  and  Independency  or 
Congregationalism.  It  affirms  that  the  Church, 
as  to  its  government,  is  a  theocracy  under  law 
to  Christ,  Its  supreme  and  only  Head  and  Law- 
^ver;  but  the  powers  of  government  are  vested 
in  the  body  of  believers,  and  arc  to  be  exercised 
through  their  chosen  representatives  called 
'elders*  It  denies  the  claim  of  one  man,  or 
of  a  special  class  of  men,  to  rule  the  Church 
by  virtue  of  a  divine  right.  In  opposition  to 
mpacy  and  prelac)',  it  asserts  the  right  of  the 
Churdi  to  govern  itself  through  its  chosen  rep- 
resentatives, administering  rule  and  discipline 
according  to  the  word  of  God.  'The  radical 
principles  of  Presbyterian  Church  government 
and  discipline  are:  that  the  several  different 
congregations  of  believers,  taken  collectively, 
constitute  one  church  of  Christ,  called  em- 
phatically. The  Church; — that  a  larger  part  of 
the  church  or  a  representation  of  it,  should  gov- 
ern a  smaller,  or  determine  matters  of  contro- 
versy which  arise  therein ;  that  in  like  manner 
a  representation  of  the  whole  should  govern 
and  determine  in  regard  to  every  part,  and  to 
all  the  parts  united ;  that  is,  that  a  majority  shall 
govern ;  and,  consequently,  that  appeals  may  be 
carried  from  lower  to  higher  judiciaries,  till 
they  be  finally  decided  by  tne  collected  wisdom 
ana  united  voice  of  the  whole  church.  For 
these  principles  and  this  procedure,  the  example 
of  the  Apostles  and  the  practice  of  the  primi- 
tive Church  are  considered  as  audiority.* 

The  Presbyterian  form  of  government  is  es- 
sentially republican.  It  differs  from  Congre- 
gationalism in  that  it  asserts  the  visible  organic 
unity  of  the  Church  in  the  sense  that  all  local 
or  individual  churches  are  included  under  one 

Kventment,  in  which  the  majority  governs. 
accordance  with  its  representative  form  of 
government,  it  has  a  succession  of  church 
courts  or  judicatories.  First  in  order  is  the 
session,  or  consistory,  of  the  local  church, 
diosen  by  its  members.  Next  is  the  presbytery. 
having  jurisdiction  over  the  ministers  ana 
churches  within  a  certain  limited  district.  It 
is  composed  of  the  ministers,  and  one  elder 
from  each  church  in  the  district.  The  synod, 
likewise  a  representative  body,  has  jurisdiction 
over  the  presbyteries ;  and  there  must  be  at 
least  three  presbyteries  to  compose  a  synod 
The  boundaries  of  synods  in  America  are 
usually,  and  for  the  sake  of  convenience,  co- 
terminous with  the  boundaries  of  the  States  in 
which  they  are  located. 


The  highest  court  is  called  the  General  As- 
sembly, or  General  Synod.  It  is  a  representa- 
tive body,  composed  of  an  equal  number  of 
ministers  and  elder?  elected  by  the  presbyteries. 
The  number  of  representatives  from  eadi  pres- 
bytery varies  according  to  the  membership  of 
the  presbytery;  but  each  presbytery  is  entitled 
to  be  represented  by  one  minister  and  one  rat- 
ing elder.  The  General  Assembly  represents  all 
the  churches  under  its  care.  It  exercises  ad- 
ministrative, legislative  and  judicial  povrers,  and 
its  dedsions  are  final  and  binding  upon  alt  the 
tower  courts,  when  made  in  accordance  with 
the  constitution  of  the  Church.  Another  diar- 
acteristic  of  Presbyterianism  is  the  parity  or 
equality  of  the  ministry.  According  to  its 
teachings,  there  are  but  two  permanent  official 
orders  in  the  Church,  bish<^)s  or  elders  and 
deacons.  The  first  includes  both  teaching  and 
ruline  elders.  The  term  deacon  includes  the 
two-fold  distinction  of  male  and  female  Tlie 
deacons  are  those  to  whom  is  especially  com- 
mitted the  administration  of  Ac  charities  of  Ac 
Church  (Acts  vi,  3). 

Presbyterians  claim  for  their  order  and  form 
of  government  apostolic  and  scriptural  sanc- 
tion. Some  among  them  have  gone  so  far  as 
to  assert  that  the  Presbvterian  form  of  govern- 
ment is  ;<M  dtnfiwm,  and  that  none  other  can 
be  allowed  in  the  Churdi.  This  extreme  posi- 
tion, however,  has  had  but  veiy  few  advocates. 

The  generril  view  is,  that  it  is  an  ancient 
form  of  ^vemment  having  apostolic  sanction, 
and  that  tt  is  agreeable  to  Holy  Scripture.  The 
main  argument  fay  which  this  view  is  supported 
is  in  brief  this:  The  oflke  of  elder  was  estab- 
lished in  the  Old  Testament  Church  in  the 
earliest  time.  The  elders  were  a  distinct  class 
of  office  bearers  in  die  Hebrew  commonwealth, 
and  ruled  in  the  synagogue  or  local  church. 
In  biblical  history  they  are  mentioned  as  rep- 
resentatives of  the  people  (Exodus  iii,  16  and 
iv,  24;  1  Samuel  viii,  4;  2  Samuel  v,  3;  1  Kings 
viii.  1).  They  were  especially  prominent  in  the 
synagogue  worship,  familiar  to  the  Jews  from 
the  time  of  the  return  from  the  Babylonian 
captivity.  Each  synagogue  had  a  bench  of 
elders,  with  a  presiding  officer  known  as  the 
•chief  ruler,"  to  which  was  entrusted  the  over- 
sight of  the  congregation.  TTie  "rulers'  of  the 
synagogue,  mentioned  in  the  gospel  narrative, 
were  Uiese  elders.  The  government  of  the 
syna^gue,  with  its  system  of  appellate  courts 
terminating  in  the  Sanhedrin,  was  Presbyterian 
(Edersheim,  'Life  of  Christ,>  Vol.  II,  p.  5S2). 
Jesus  Christ  and  His  chosen  apostles,  die  found- 
ers of  the  Christian  (Thurch,  had  been  trained  in 
the  synagogue  and  were  accustomed  to  no  other 
form  of  cJiurch  government.  They  knew  that 
it  had  been  previously  sanctioned  by  prophets, 
priests  and  kings,  all  through  the  history  of  the 
chosen  people.  It  was  but  natural  that  die 
same  form  of  government  should  be  adopted  in 
the  new  diurch  or  ■Ecclesia,'  the  body  of  those 
•called  out"  from  the  synagogue. 

That  the  synagogue  furnished  the  modd  for 
the  government  of  the  Christian  Church  is  con- 
firmed by  the  statements  of  the  apostles.  Acts 
xiv,  23  and  xx,  17-18;  1  Peter  v.  1 ;  1  Timothy 
iv,  14  and  v,  17-    It  is  further  claimed  diat  the 
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terms  designating  the  same  office.    Elders  and 
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deacons  consiitiited  the  office  bearers  of  the 
early  Church.  In  course  of  tune  the  "chief 
ruler*  came  to  be  known  as  tpiscopoi,  the 
bishop  of  the  cjiurch ;  but  each  church  had  its 
own  bishop  or  overseer.  They  were  what  the 
Presbyterian  pastor  ia  at  the  present  time. 
Such  in  f^eral  are  the  grounds  upon  which 
Presbytenans  claitn  that  their  form  of  sovem- 


'  may  have  been  the  primitive  form  of 
chmrch  fioyemment  in  the  Christiait  Church, 
it  is  a  historical  fact  that  from  the  3d  oeotiuy 
what  is  known  as  prelacy  became  the  prft- 
vailing  order,  culminating  in  the  papacy.  At 
the  time  of  the  Reformation  (1692-1700)  all 
the  reformers  desired  to  restore  to  the  people 
e  rij^ts,  but  there  was  consider- 


representative  government  in  a  practical  form, 
t)y  restoring  the  eldership  to  the  church. 

His  conception  of  the  eldership  was  adopted 
in  the  Reformed  churches  of  Scotland,  France, 
Holland  and  practically  in  Germany.  It  was 
through  the  strug^e  to  maintain  a  r^resenta- 
tive  form  of  government,  as  against  the  claims 
of  prelacy,  that  the  term  "Presbyterian*  was 
appned  to  the  churches  holding  that  form  of 
eovemment.  The  Qiurch  of  Scotland  and  the 
Reformed  ijiurches  of  France  and  Holland  are 
Presbyterian  as  to  their  form  of  government. 
Most  of  the  Reformed  churches  have  adopted. 


America,  the  largest  of  the  Protestant  bodies, 
while  F.piscopal  m  name,  has  become  Presbyr 
terian  in  fact,  so  far  as  poKtv  is  concerned. 
In  the  Protestant  Episcopal  Church  there  is 
now  representation  from  the  laity,  and  the 
powers  of  the  presbyters  have  been  greatly  en- 
larged. The  Lntheran  Church  in  Om  United 
States  is  also  presbyterian  ia  policy. 

The  Doctrines  of  the  Presbyterian  ChtiFch. 
—  While  the  term  "Prrisbylerian*  defines,  pri- 
marily, a  poiity  or  form  of  church  govenmient, 
it  is  also  definitive  of  a  system  of  doctrine, 
Imown  as  the  Calvinistic  or  Reformed.  So  far 
as  doctrine  is  concerned,  Presbyterianism  and 
Calvinism  are  synonymous.  It  is  a  popular  mis- 
take to  suppose  that  Presbyterians  accept  all 
the  teachings  of  the  great  Genevan  refonner, 
John  Calvin;  tut  his  statement  of  the  Pauline 
or  Augustinian  system  of  theology  is  generally 
acc^ted  by  all  branches  of  the  Presbyterian- 
famHy,  and  is  embodied  substantial^  in  their 
Confessions.  The  live  distinguishing  features 
of  the  Calvinistic  doctrine  are:  the  absolute, 
sovereignty  of  God  in  creation,  providence  and 
redemption;  the  fall  of  man  and  his  utter 
inability  to  save  himself  from  the  consequences 
of  his  traDGgression ;  the  election  from  this 
fallen  race  by  the  sovereign  grace  of  God  of  a 
certain  number  unto  eternal  ufe;  the  provision 
made  for  their  salvation  in  Jesus  Christ;  their 
elTectaal  calling  by  the  Holy  Spirit;  and  their 
perseverance  in  divine  grace,  assured  by  the 
indwelling  of  the  Holy  Spirit. 

The  accepted  q'mbols  of  the  Presbyterian 
faith  are,  the  Canons  of  the  Synod  of  Dort,  1619 
A.a,  the  Westminster  Confession  of  Faith  with 
the  Catechisms,  Larger  and  Shorter,  1648  A.D., 
and  the  Heidelberg  Catechism,  1563  a-d.     (See 


D(»i,  Sykod  or,  and  Westuihbtek  Asbbmsly). 
These  symbols  are  regarded  as  subordinate 
standards.  Presbyterians  receive  the  Scriptures 
of  the  Old  and  New  Testament  as  the  supreme 
standard,  "the  only  infallible  rule  of  faith  and 
practice."  In  America,  the  most  widely  accented 
symbol  of  faith  is  the  Westminster  Confession, 
slightly  modified  from  its  original  form.  In 
the  year  1900  a  movement  was  inaugurated  in 
the  largest  denomination  of  the  Presbyterian 
Churdi  for  a  revision  of  the  Confession  of 
Faith.  This  movement  resulted  in  the  adoption 
in  the  year  1903  of  an  explanatory  statement 
with  reference  to  the  third  chapter  of  the  Con- 
fession of  Faith,  and  in  sundry  minor  amend- 
ments. The  Assembly  also  adopted  a  Brief 
Statement  of  Doctrine  to  be  used  in  the 
churches  under  its  care.  The  Confession  of 
Faith  as  revised  still  remains  the  authoritative 
standard  of  the  Church.  Ministers  and  office 
bearers  are  required  to  subscribe  to  it  in  the 
following  terms;  "Do  you  sincerely  receive  and 
adopt  the  Confession  of  Faith  of  this  Church 
as  containing  the  system  of  doctrine  taught  in 
the  Holy  Scriptures?'  But  the  only  require- 
ment for  admission  to  the  commumon  of  the  ■ 
Presbyterian  Church  is  failh  in  the  Lord  Jesus 
Christ,  as  the  divine  Saviour  of  men. 

While  claiming  that  their  polity  is  lawful 
and.agreei^le  to  the  Word  of  God,  and  that 
their  system  of  doctrine  is  that  taught  in  Holy 
Scripture,  Presbyterians  reco^ze  all  other 
churches  holding  to  the  essential  doctrines  of 
Christianity  as  parts  of  the  one  Catholic  Church. 

History  of  the  Presbyterian  Cburch,— The 
history  of  Presbvterianism  begins  with  the  re- 
organization of  Uie  Church  in  the  Reformation 
period,  at  a  council  held  in  Ziirich,  26  Oct.  1523, 
at  which  the  principles  of  primitive  Presbyteri- 
anism were  formally  adopted,  and  thereafter  be- 
came the  distinctive  features  of  the  Reformed 
churches  in  Switxerland,  France,  Belgium,  Hol- 
land and  Prussia.  They  were  adopted  ty 
the  Church  of  Scotland  which,  under  the  leader- 
ship of  John  Knox,  separateo  herself  from  the 
Bpacy.  They  were  also  introduced  into  Eng- 
id  about  1572  by  Cartwrigfat.  In  Scotland, 
and  in  the  north  of  Ireland,  Presbyterianism 
has  continued  to  be  the  dominant  faith;  and 
from  these  great  centres  it  has  exerted  an  in- 
fluence extending  throughout  the  world. 

The  Chnrch  of  Scotland. —  Presbyterian- 
ism in  Scotland  is  divided  into  mflerent 
branches,  chief  ai  which  is  the  Church  of  Scot- 
land, commonly  known  as  the  Established 
Church.  It  is  the  state  church,  supported  by 
the  government.  It  was  organized  in  1560  and 
legally  established  in  1592  by  the  Scottish  Par- 
liament. It  is,  numerically,  the  largest  Church 
in  Scotland,  and  its  various  enterprises,  which 
are  many  and  important,  are  carried  on  with 
great  energy  and  liberality.  According  to  the 
statistics  of  1916  the  Church  of  Scoiland  has 
718,719  communicants. 

The    Free    Church    of    Scotland This 

branch  of  Presbyterianism  originated  in  a  sepa- 
ration from  the  Established  Church  in  the  year 
1843.  The  immediate  cause  of  the  disruption 
was  diversity  of  views  on  the  subject  of  pat- 
ronage. One  of  the  principles  of  Presbyterian 
government  is,  that  "no  mittister  should  be  in- 
truded upon  a  congregation  contrary  to  its 
will.*    By  act  of  Parliament,  the  right  to  ap- 
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point  ministers  to  vacant  churcfaes  had  been 
conferred  on  certain  landed  proprietors  con- 
rected  with  the  parishes.  The  General  Assem- 
bly for  many  years  protested  aguinst  this  enact- 
ment, but  to  no  avail.  The  exercise  of  this 
legal  right  in  a  particular  case  led  ultimately  to 
the  withdrawal  of  a  large  number  of  ministers 
and  churches  from  the  establishment,  and  to 
the  orRanization  of  the  Free  Church  of  Scot- 
land, But  the  great  underlying  reason  for  this 
movement  was,  the  determination  to  maintain 
the  spiritual  independeiKC  of  the  Church  from 
the  civil  power,  and  her  liberty  to  ofcey  the 
Lord  Jesus  Christ  as  the  Supreme  Head  of  the 
Church.  "Die  new  organization  grew  rapidly 
and  took  a  foremost  place  in  missionary  and 
educational  work. 

The  United  PresbyteriBn  Church  of  Scot- 
land.—This  organization  originated  13  May 
1347  in  a  union  between  the  United  Secession 
and  the  Relief  Churches.  These  churches  had 
originated  from  doctrinal  differences  in  the 
past,  and  the  harsh  exercise  of  discipline  in  the 
establishment.  The  United  Church  has  been 
distinifuished  for  its  missionary  zeal  and  pro- 
'  eressive  spirit.  It  has  been  said  of  it,  that  it 
has  done  more  for  the  diffusion  of  the  gospel 
throughout  the  world  than  any  other  denomina- 
tion of  its  site,  except  the  Moravians. 

As  early  as  1862  negotiations  for  a  union  of 
this  branch  of  the  Church  with  the  Free  Church 
were  begun,  and  they  were  continued  from 
time  to  time  till  1873  without  any  manifest  re- 
sults. In  1896  the  United  Presbyterian  Church 
again  took  up  the  matter  of  union  with  the 
sister  body,  and  the  following  year  the  Free 
Church  responded  by  appointing  a  committee 
of  conference.  The  United  Presbyterian 
Church  did  the  same  and  a  remarkable  and 
happy  agreement  was  discovered  between  these 
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union  was  open.  The  general  assemblies  ' 
two  bodies  met  in  their  respective  places  on  the 
thirtieth  of  October  and  the  next  day  the 
'United  Free  Church*  was  constituted  and  en- 
tered upon  its  career.  The  small  *body  claiming 
for  themselves  the  title  of  the  *Free  Church  of 
Scotland*  resisted  the  union  and  the  contest 
for  the  property  was  carried  through  various 
courts  and  up  to  Parliament,  with  the  final  deci- 
sion which  deprived  the  "United  Free  Chordi* 
of  all  the  property  of  the  original  Free  Church 
and  left  it  in  the  control  of  the  very  small  body 
claiming  to  be  the  "Free  Church  of  Scotland.* 
That  body  in  ICWI  had  only  25  ministers  and 
63  congregations.  They  were  largely  the 
churches  of  the  Highlanders  and  protested 
against  all  relaxation  m  the  terms  of  subscrip- 
tion, against  the  disestablishment  of  the 
Church,  against  the  use  of  hymns  and  organs, 
against  the  toleration  of  Glasgow  professors  in 
their  chairs. 

While  the  general  decision  of  the  highest 
court  remained,  final  arrangements  for  the  use 
of  the  property  of  the  'United  Free  Church* 
were  made,  by  which,  in  cases  where  the  "Free 
Church*  could  not  use  or  occupy,  it  might  go 
to  the  United  body.  Under  the  decision  of  me 
appointed  commissioners  the  Assembly  Hall 
with  new  collCKC  buildings  and  [he  Hi^^ 
Church  were  to  be  the  property  of  the  ■United 


Free  Church,*  The  allocation  of  the  churdies 
from  the  one  body  to  the  other  has  been  slow, 
but  in  1908  over  100  churches  had  been  assigned 
to  the  use  of  the  •United  Free  Church.*  That 
body  now  carries  on  missions  in  India,  Man- 
churia, Africa,  Melanesia  and  in  the  West  In- 
dies. It  has  three  divinity  halls  at  Glasgow, 
Aberdeen  and  EJlinbur^,  is  progressive  in  all 
its  educational  and  missionary  work.  By  the 
latest  available  statistics  the  ■United  Free 
Church*  has  512,000  coromunicanta. 

The  Preabyteriaii  Church  of  BngUnd. — 
Presbyte nanism  in  England  is  assodaled  with 
the  great  Puritan  movement  in  Aat  countty. 
It  manifested  itself  in  the  famous  Westminster 
Assembly,  1643.  When  prelacy  was  abolished 
by  the  Lon^  Parliament,  Presbyte  nanism  vras 
established  tn  its  stead,  29  June  1647,  and  for 
20  years  it  was  the  national  church  of  England. 
But  opposed  by  Cromwell  and  Independency, 
on  the  one  side,  and  b^  the  Epbcopal  Qiurdi 
on  the  oAer,  it  w^s  destined  to  lose  its  position. 
After  the  restoration  of  Charles  II,  and  on 
Saint  Barthi^omew's  Day,  it  was  disestablished 
and  2,000  ministers,  most  of  them  Presbyterian. 
wei«  ejected  from  their  pari^es.  In  1686 
Presbyterianism  was,  by  act  of  Parliament, 
denied  dvil  and  religious  rights.  The  passii^ 
years  brought  some  amelioration,  as  a  more 
tolerant  spirit  pervaded  legislation;  but  from 
that  time  tintil  1850  it  bad  only  a  feeble  exist- 
ence. Since  the  latter  date,  through  the  union 
of  various  scattered  churches,  Presbyterianism 
has  greatly  revived  in  Ei^land. 

Thus,  in  1876,  the  English  congregations  of 
the  United  Presbyterian  Oiurch  of  Scotland, 
which  was  strong  in  Ae  three  districts  of 
Northumberland,  Lancashire  and  London,  were 
gathered  into  one  synod  with  the  Church  of 
England  and  known  as  the'  Presbyterian 
Church  of  England.  In  1897  it  founded  the 
Westminster  College  at  Cambridge  for  the  pur- 
pose of  securing  a  home-bred  ministry  for  its 
chuixftes.  In  recent  years  there  has  been  some 
revision  of  its  standards  but  without  setting 
aside  its  Westminster  Confession.  Twenty- 
four  Articles  of  Faith  have  been  adopted.  In 
these,  however,  there  is  no  ess«itial  change  of 
doctrine,  but  rather  of  emphasis.  Accordii^ 
to  riie  statistics  of  1916,  the  Pre^yterian 
Church  in  England  and  Wales  numbers  88,166. 

Welsh  Calviniatic  Methodist  (Presby- 
terian).— This  Church  represents  Presbyterian- 
ism in  Wales.  The  movement  whi<^  resulted 
in  the  establishment  of  this  Church  began  in 
1736  and  owes  its  origin  to  the  evangelical  re- 
vivals which  were  spreading  tfarou^out  die 
country  at  that  time.  In  1864,  the  two  synods, 
that  of  North  Wales  and  diat  of  South  Wales, 
united  in  one  General  Assembly,  whose  deci- 
sions are  Unding  upon  churches  in  all  matters 
of  controversy  between  them.  This  Church 
maintains  cordial  fellowship  with  the  Presbyte- 
rian Church  of  England,  Its  ConfesMOn  of 
Failfa  in  all  essential  articles  is  in  harmony  with 
the  Westminster  Confession,  and  with  the 
Thirty-Nine  Articles  of  the  Church  of  Eng- 
land. Its  leading  theological  seminary  is  at 
Bala,  North  Wales.  It  has  also  under  its  care 
a  college  at  Trevecca,  South  Wales.  It  has 
both  Home  and  Foreign  Missionary  socieUes, 
and  a  fund  for  the  support  of  aged  and  infirm 
miniiters.    The  above-named  churches  are  the 
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principal  branches  of  Ae  Presbs^erian  Church 
m  the  United  Kingdom  of  Great  Britain.  In 
addition  to  these  there  are  in  Scotland  the  Re- 
lonned  Presbyterian  Church,  and  ihe  origina) 
Secession  Churcfi  of  Scotland,  with  a  com- 
Kred  membership  of  about  lO.OOtX  and  in  Eng- 
land a  branch  of  the  Church  of  Scotland. 

The  Iriah  Presbyterian  Church.— Presby^ 
terian  ministers  tegan  their  work  in  Ireland  as 
early  as  1594,  but  on  account  of  persecution 
Presbyterianism  did  not  obtain  a  permanent 
foodng  there  until  1642.  Ii  found  its  home  m 
the  nordiern  part  of  the  island,  and  in  the  prov- 
ince of  Ulster.  Its  progress  was  at  first  hin- 
dered by  divisions,  and  by  the  presence  of 
Arianisra  which  was  openly  avowed  by  some  of 
its  minislers.  In  1840  Uie  various  churches 
were  united  in  one  body  under  the  name  of  the 
General  Assembly  of  the  Presbyterian  Church 
in  Ireland.  Since  this  union  the  Irish  Presbyte- 
rian Church  has  occupied  a  commanding  posi- 
tion in  the  country.  It  has  at  present  more  than 
halS  a  million  pe(«)lc  under  its  care,  560  congre- 
gations, over  600  ministers,  S  synods  and  37 
presbyteries.  For  a  lime  its  ministers  were 
supported  by  Uhe  Regtum  Donum  — a  grant 
from  the  state.  About  33  years  ago  this 
grant  was  commuted  into  a  general  fund 
amounting  to  $3,000,000.  This  is  the  basis  of 
the  Sustentation  Fund,  the  income  from  which, 
increased  by  voluntary  contributions  from  the 
churches,  supports  the  ministry,  The  Church 
has  large  fordgn  missions,  and  has  under  its 
care  the  Assembly's  College  at  Belfast,  and  the 
Magee  CoUwe,  XJ>ndQnderiy.  For  the  iMt  150 
years  there  nai  been  a  constant  stream  of  emi- 
gration from  the  north  of  Ireland  to  America 
and  the  British  colonies,  so  (hat  the  Irish  Pres- 
byterian Church  has  been  largely  instrumental 
in  establishing  Presbyterianism  in  other  parU 
of  the  world.  Three  small  commuoities  b  Ire- 
bod  have  failed  to  ffo  imo  the  United  Irish 
Presbyterian  Oiurch  and  retain  their  separate 
autonomy  under  the  names  of  the  Reformed 
Presbyterian  Oiurch,  the  Eastern  Reformed 
Church  and  the  Secession  Church. 

PreabTterian  Chnrcbea  in  Surspe^—Tbe 
Reformea  churches  of  the  Reformation  period 
in  Switzerland,  France,  Gennany,  Bohemia  and 
tb«  Netherlands  were  generally  presbytetian  h 
to  their  form  of  goveriunent  Jn  addition  to 
diese  is  the  ancient  church  of  the  Waldensians, 
dating  from  primitive  times  and  now  estab- 
lished in  various  parts  of  Italy  and  Switur- 
land.  In  later  years  the  Presbyterian  Churdi 
has  been  extended  to  Spain,  Hungary,  Austritt, 
Russia  and  Norway.  The  number  of  adherents 
in  Euroiie  is  somewht  oyer  14;000,000. 

There  arc  also  scattered  grottps  of  Presby- 
terians in  Africag  Asia,  Australasia  and  Saudi 
Asterica,  niunbenng  aH  told  about  2,600,000. 

BiUio^aphr.-— i^or  the  Ckarehei  of  Scot- 
bmd:  Hkstocies  of  the  Scottish  Church  by 
Calderwood,  Spottiswoade,  Row,  Woodrow, 
Cook,  Lee,  Grub,  Cunningham  and  Stanley; 
Hill,  <View  of  the  Oiurch  of  Scotland' ;  Dun- 
lop,  'Book  of  the  Universal  Kirk' ;  and  *Col)ec- 
tioa  of  Articles  of  Fahh  of  Authority  ia  the 
Church  of  Scotland.' 

For  the  Churches  of  Englomd:  McCrie, 
'Annals  of  En^tth  Prest^terj'';  Sceats.  'His- 
tory of  Free  Churches  in  Eagluid'  {    Brook, 


'Life  of  Thomas  Cartwri^t' ;  Grosart.   'Rep- 
resentative Noocontormists.' 

For  the  Churches  of  Ireland  and  Continent 
of  Europe:  'Records  of  a  General  Council  of 
the  Presbyterian  Churches'    (1877-99). 

Cbaiu.es  L.  Thompson,  D.D., 
Ex-Moderator,  PresbyterioH  Assembly. 
PRJSSBYTKRY,  in  Presbyterian  churches, 
a  court  of  judicature  consisting  of  all  the  mii^ 
isters  of  the  denomination  within  a  given  dis- 
trict, and  of  ruling  elders,  one  from  each 
church  session.  Each  meeting  is  opened  with 
prayer  by  the  moderator.  The  functions  of 
the  court  are  purely  executive,  not  legislative. 
It  has  supervision  of  all  the  congregations 
within  its  territorial  limits,  hears  appeals  from 
decisions  of  the  several  sessions,  examines  can- 
didates for  the  ministiy,  issues  licenses  to  pro- 
bationers ordains  mimsters,  and  in  general 
^ards  the  spiritual  interests  of  the  conpega- 
tious  under  its  charge  in  matters  of  doctrine  or 
of  discipline. 

PRBSCOTT,  Albert  Benjamin,  American 
chemist:  b.  Hastings,  N.  Y..  12  Dec.  1832;  d. 
1905.  He  took  his  M.D.  at  the  University  of 
Uichigan  In  1864  and  in  1864-65  was  assistant 
surgeon  of  the  United  States  volunteers.  He 
was  appointed  assistant  professor  of  chemistry 
at  the  University  of  Michigan  in  1865,  where 
he  subsequently  became  professor  of  organic 
and  appUed  chemistry  in  1870,  dean  of  pharmacy 
in  1876  and  director  of  the  chemical  laboratory 
in  1884.  He  was  president  of  the  American 
Association  for  the  Advancement  of  Science 
in  1891,  and  of  the  American  Pharmaceutical 
Association    in    1900.    Author  of    'Qualitative 

Chemical    Anatysis*     (1874;    5th    eS..    1901); 

'Chemistry    of    Alcoholic    Liquors'     (1875) ; 

'Nostrums  In  Relation  to  the  Public  Health' 

(1881)  ;  'Manual  of  Organic  Analysis'  {1888). 

PRBSCOTT,  George  Baitiett,  American 
electrician:  b.  Kingston,  N.  H.,  16  Sept.  1830; 
d.  New  York,  18  Jan.  1894.  He  studied  electric- 
ity and  telegraphy  and  from  1847-58  was  man- 
ager of  several  telegraph  ofhces  in  Connecticut 
and  Massachusetts,  becoming  in  the  latter  year 
superintendent  of  the  American  Telegraph  Com- 
pany and  in  1866  accepted  the  same  position 
with  tlie  Western  Union  Company.  He  was 
electrician  of  the  International  Ocean  Telegra^ 
Coinpany  in  1873-80,  was  actively  interested  in 
various  telephMie  and  telegraph  companies  and 
was  one  of  the  promoters  of  the  former.  He 
discovered  the  electrical  origin  of  aurora  bore- 
aUs  in  1852,  invented  several  improvements  in 
telegraph  and  telephone  instruments,  was  CI^- 
gaged  with  Edison  in  the  invention  of  the  du- 
plex and  the  quadruplex  telegraph  which  he 
successfully  bunched  on  the  market  and  in- 
troduced in  this  country  the  European  system 
of  di^atchin^  messa^s  through  pneumatic 
tubes.  He  published  in  the  Boston  foumal 
and  in  the  AtUmiii  Monthly  acconiits  of  his 
discoveries  concerning  the  aorora  borealis  and 
also  wrote  'History,  Theory  and  Practice  of 
the  Elearic  Telegraph'  (Boston  1860);  'Elec- 
tricity and  the  Electric  Telegraph'  (New  York 
1879);  'The  Speaking  Telephone.  Electric 
Light  and  Other  Recent  Electncal  Inventions* 
(New  York  1879)  ;  'Dynamo-Electridty;  Its 
Generation,  AppUcation,  Transmission,  Storage 
and  Measurement'   (New  York  1884);  'BelPs 


Electric  SpeakinK  Telephone;  Its  Invcntioii, 
ConslTUCtiDn,  Application,  Modificatioii  and  His- 
tory>  (New  York  1884), 

PRESCOTT,  Oliver,  Afflerican  soldieri  b. 
Groton,  Mass.,  27  April  1731 ;  d,  there,  I7  Nov. 
1804.  He  was  a  brother  of  Col.  Wm.  Prcscott 
(q.v.).  He  was  Rradualed  from  Harvard  in 
1750  and  engaged  in  the  practice  of  medicine, 
becoming  one  of  the  most  successful  and  popu- 
lar genera]  practitioners.  He  was  a  charter 
member  of  the  Massachusetts  Medical  Society, 
incorporated  in  1781.  In  1780  he  became  a 
Fellow  of  the  American  Academy  of  Arts.  He 
was  also  for  many  years  one  of  the 
of  Groton  Academy,  He  was  an  otTicc 
State  militia  with  rank  as  major, 
colonel  and  in  1776  became  a  brigadiet^general 
and  a  member  of  the  board  of  war.  In  1777  he 
was  elected  to  the  supreme  executive  coutKJl 
of  his  State  and  in  1778  received  rank  as  third 
major-general  of  militia.  He  resigned  soon 
after  his  pronx>lion  to  second  major-general  in 
1781  and  was  empowered  by  the  government  to 
cause  the  arrest  of  any  person  whom  he  should 
consider  dangerous  to  tbe  Commonwealth.  In 
1779  he  was  made  judge  of  the  Probate  Court 
of  Middlesex  County,  Mass.,  and  played  an  im- 
portant part  in  the  suppression  of  Shay's  rebel- 
lion in  1786-87.  Consult  Prescott.  W.,  M.D., 
'The  Prescott  Memorial'    (Boston  1870). 

PRKSCOTT,  Wmiam,  American  soldier, 
brother  of  O.  Prescott  (q.v.)  :  b.  Groton,  Mass 
20  Feb.  1736:  d.  Pepperell,  Mass.,  13  Oct.  179S. 
He  served  with  the  rank  of  lieutenant  in  the 
expedition  against  Nova  Scotia  under  Wilson 
in  1755  and  was  offered  a  commission  in  the 
British  army.  He  declined  the  honor  and  lived 
in  retirement  until  the  battle  of  Lexington  in 
1775  when  he  joined  the  Coniinenlal  camp  at 
Cambridge  with  a  regiment  which  he  had  organ- 
ized in  1774  and  of  which  he  was  colonel.  At 
the  battle  of  Bunker  Hill  he  was  very  con- 
SCMCUOHS,  really  commanding  the  patriot  forces 
and  displaying  the  greatest  courage  and  ability,- 
He  served  in  the  Cominenlal  army  until  the 
end  of  1776  and  then  retired  from  active  duty 
with  the  exception  of  a  short  service  as  a  vof- 
unieer  at  Saratoga  in  1777.  After  his  retire- 
ment from  the  army  he  served  as  town  clerk 
and  selectman  of  GrOton  and  for  three  years 
represented  his  town  in  the  General  Coort  of 
Massachasells.  For  the  balance  of  his  life  he 
was  an  acting  magistrate.  Consult  Gardner, 
F.  A^  'Colonel  William  Prescott's  Regiment> 
(in  Massachusetts  Magaaine,  Vol  I,  pp.  145 
and  235,  Salem  1908) :  Green,  S.  A.,  'Colonel 
William  Prescott  and  Groton  Soldiers  in  the 
Battle  of  Bunker  HilP  (Cambridge,  Mass., 
1909)  ;  Parker.  F.  J.,  'Olonel  William  Pres- 
cott, the  Commander  in  the  Battle  of  Bunker 
HilP  (Boston  1875) ;  Prescott,  WilUam.  M.D., 
'The  Prescott  Memorial'    (Boston  1870). 

PRESCOTT,  William  Hicklins,  American 
historian:  b.  Salem,  Mass.,  4  May  1796;  d.  Bos- 
ton, 28  Jan.  1859.  In  1811  he  entered  Harvard 
College  and  was  graduated  in  1814.  He  long 
had  trouble  with  his  eyesight  which  eventually 
became  so  weak  that  during  the  latter  half  of 
his  life  he  could  read  only  for  a  few  moments  at 
a  time,  and  could  scarcely  see  to  write  at  all. 
He  had  early  resolved  to  devote  himself  to  a 
literary  life  and  soon  after  leaving  college  went 


to  Europe  and  spent  two  years  in  traveling 

through  England,  France  and  Italy.  The  sub- 
ject for  which  his  inclination  and  Vilifies  more 
especially  fitted  him  was  history  and  he  pub- 
lished his  'History  of  the  Reign  of  Ferdinand 
and  Isabella  the  Catholic'  in  three  volumes 
in  1837  in  Boston.  The  aoccess  which  this 
achieved  was  most  decisive.  It  was  received 
with  the  utmost  enthusiasm  both  in  America 
and  Europe;  was  soon  translated  into  French, 
Spanish  and  German ;  and  its  author  was 
elected  a  member  of  the  Royal  Academy 
of  History  of  Madrid,  Prescott's  next  work 
was  the  'History  _of  the  Conquest  of  Mex- 
ico, with  a  Preliminary  View  of  the  Ancient 
Mexican  Civilization  and  the  Life  of  the 
Conqueror  Hernando  Cortei'  (3  vols..  New 
York  1843),  which  was  received  with  equal 
favor;  and  next  appeared  the  'History  of  tbe 
Conquest  of  Peru,  with  a  Preliminary  View  of 
the  Civilization  of  the  Incas'  (3  vols..  New 
York  1847).  Prescott  now  began  the  'History 
of  the  Reign  of  Philip  H.,>  and  no  pains  nw  ex- 
pense were  spared  by  him  to  render  the  result 
commensurate  with  the  undertaking.  He  re- 
ceived the  most  liberal  co-operation  from  all 
quarters,  public  and  private,  and  everywhere 
both  public  and  private  collections  were  thrown 
open  to  his  inspection.  In  1855  the  first  two 
volumes  of  the  work  appeared  entitled,  'The 
History  of  the  Reign  of  Philip  II,  King  of 
Spain,'  and  in  1858  the  third  volume.  In  1857 
Prescott  published  an  edition  of  Robertson's 
•History  of  the  Reign  of  Charles  V,'  with 
notes  and  supplement,  containing  an  account 
of  the  emperor's  life  after  his  abdication. 

The  labors  of  Prescott  afford  a  remarkable 
instance  of  the  success  of  indomitable  indus- 
try and  ptt-severance  carried  out  in  the  face 
of  what  might  otherwise  appear  ahnost  insur- 
mountable obstacles.  Partial  blindness  pre- 
venting him  from  consulting  personally  the 
authorities  from  which  he  drew  his  materials, 
he  had  them  read  aloud  to  him.  His  first 
reader  knew,  however,  no  language  but  EngUsh, 
The  historian  'taught  him,*  as  he  says,  "to  pro- 
nounce the  Castilian,  suited,  I  suspect,  much 
more  to  my  ear  than  to  that  of  a  Spaniard.*  He 
afterward  obtained  the  services  of  a  reader 
acquainted  with  several  of  the  Continental  lan- 
guages, Prescott's  ctmtemporaries  laid  strong 
emphasis  and  not  unjustly,  on  the  thoroughness 
of  his  research.  But  unfortunately  modern  dis- 
covery had  done  much  to  correct  his,  pictures 
of  early  American  civilization,  for  his  inionna- 
tion  on  which  he  had  no  recourse  save  the  Spait- 
ish  chroniclers.  Hence  'The  Conquest  of  Mex- 
ico' and  'The  Conquest  of  Peni'  are  now  to  be 
valued  less  for  their  historical  accuracy  than  fof 
the  sweep  of  the  narrative  and  unfailing  interest 
of  the  style.  Indeed,  this  "easy  flow  of  lan- 
guage' and  'faultless  lucidity,'  praised  by  Ban- 
croft, is  everywhere  apparent  in  Prescott's 
work.  He  has  not  escaped  the  diarge  of  too 
highly  coloring  his  scenes  for  the  sake  of  dra- 
matic eSect,  He  was  not  an  analytical  inves- 
tigator, but  rested  content  with  a  splendid  syn- 
thetic arrai^ement  of  the  concrete  facts  which 
he  sincerely  labored  to  obtain.  This  artistic 
sense  and  breadth  of  scope  gave  to  his  work 
an  interest  and  a  popularity  not  known  in  the 
case  of  many  historians.  A  collection  of  an- 
inent  opinions  on  Prescott  may  be  seen  in  tbe 
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familiar  'Dictioaajy  of  Audiors,'  by  AtUbone. 
That  his  reputation  Wiis  interoationaJ  is  proven 
by  the  long  Ibt  of  literary  honors  which  were 
showered  oa  him.  Besides  being  made  a  mem- 
ber of  some  16  State  historical  societies  in 
his  own  country,  he  was  also  elected  to  mem- 
bership in  the  American  Philosophical  Society, 
Royal  Acadenw  of  Science  of  Naples,  American 
Antiquarian  Society,  American  Academy  of 
Arts  and  Sciences,  Herculaneum  Academy  of 
Naples,  National  Institute,  French  Institute^ 
Royal  Society  of  Berlin,  Royal  Society  of 
Literature  oi  London,  Uexican  Society  of 
Geography  and  Statistics  and  Royal  Irish 
Academy.  He  received  honorary  degrees  from 
Columbia  College,  South  Carolina;  Harvard; 
Columbian  College,  Washington,  D.  C. ;  Ox- 
ford University,  England.  His  contri- 
butions to  periodicals  were  collected  under 
the  title  of  'Biographical  and  Critical 
Miscellanies'  (Mew  York  1845;  London 
1861).  A  complete  edition  of  his  work 
has  been  published  in  15  volumes  (new  ed. 
1890).  Consult  Ogden,  R.,  'William  Hickling 
Prescott>  (Boston  and  New  York  1904) ;  Peck, 
H.  T.,  <W.  H.  Prescott'  (New  York  190S) ; 
Ticknor,  G.,  'Life  of  W.  H.  Prescott'  (Boston 
1864);  Bassett,  J.  S.,  <Tbe  Middle  Group  of 
American  Historians'   (New  York  1916). 

PRESCOTT,  Ariz.,  city,  county-seat  of 
Yavapai  County,  on  the  Santa  Fe,  Prescott  and 
Phcenix  and  on  the  Atchison,  Topeka  and  Santa 
Fe  railroads,  about  135  miles  north  of  Phcenix, 
the  capital  of  the  State.  The  plateau  upon  which 
the  city  is  situated  has  here  an  altitude  of  5,347 
feeL  Prescott  was  named  in  honor  of  the  his- 
torian WiHiam  Hickling  Prescott  (q.v.)  and 
was  fomierlj'  the  capital  of  Arizona  when  it  was 
still  a  Territory.  It  is  in  the  midst  of  a  rich 
mining  r^ion;  the  chief  minerals  mined  in  the 
vicinity  are  copper,  silver  and  gold.  Consider- 
able attention  is  given  to  stock  raisit^  and  farm- 
ing,  and  there  is  some  lumbering.  Prescott  has 
a  hospital,  a  Carnegie  hbrary,  a  courthouse, 
four  banks  with  total  deposits  of  over  $6,000,000, 
and  three  newspapers.  The  educational  institu- 
tions are  Saint  Joseph's  Academy,  public  and 
parish   schools.     Pop.   5,092. 

PRESCOTT,  Ark,  city  and  county-seat  of 
Nevada  County,  30  miles  sotithwest  of  Arka- 
delphia,  on  the  Saint  Louis,  Iron  Uountain  and 
Southern  and  on  the  Prescott  and  Northwestern 
railroads.  It  is  located  in  a  cotton-crowing 
<fistrict,  has  a  large  trade  in  this  article  antt 
also  in  lumber,  livestock,  eggs  and  poultry,  but- 
ter, furs  and  wool.    Pop.  ZJOS. 

PRESCOTT,  Canada,  town  and  county- 
seat  of  Grenville  County,  Ontario,  on  Saint 
Lawrence  River,  opposite  Ogdenshurg,  N.  Y., 
50  miles  southwest  of  Ottawa,  on  the  Canadian 
Pacific  Railway.  There  are  iron  foundries, 
breweries,  distilleries  and  creameries ;  and 
manufactories  of  starch,  emery-wheels  and 
caskets.    Pop.  2,801. 

PRESCRIPTION,  m  maUcine,  a  statement 
or  formula,  usually  in  writing  and  made  by  a 
[4iysician,  containing  directioni  for  the  pre 
tioD  and  use  of  medicines  or  rei      "       ' 

patient.       Formerly  prescriptions     

altogether  in  Latin,  but  in  this  countir  and  in 
Scotland.  English  is  now  chiefly  used  for  the 
directions.  Latin  being  reserved  for  the  names 
of  ingredients.  In  England  both  prescriptions 
vot,  ai— 35 
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and  directions  are  still  usually  written  in  Latin.  ' 
In  prescribing  the  physician  may,  from  the  na- 
ture of  the  case,  use  an  otHcinal  or  extempo- 
raneous preparatioiL  Prescriptions  are  now 
much  more  simple  than  formerly.  The  oarts 
of  a  regular  prescription  are  four,  as  follows: 
(1)  The  superscription,  with  the  oate,  name  of 
patient  and  the  sign  B,  an  abbreviation  of 
recipe  (take);  (2)  the  inscription,  that  is,  the 
body  of  the  formula,  containing  names  and 
quantities  of  ingretlients,  the  former  in  Latin, 
the  latter  according  to  apothecaries'  measure  or 
the  metric  system;  (3)  the  subscription  — 
directions  for  the  apothecary;  (4)  the  signa- 
ture, comprising  directions  to  the  natient  re- 
garding the  use  of  the  medicines  or  remedies 
prescribed,  and  fallowed  by  the  signature 
(sometimes  initials)  of  the  physician.  In 
former  times,  when  frequently  very  complicated  . 
prescriptions  were  used,  every  prescription  was 
supposed  to  consist    of    four    classes    of    in- 

Sedients.  The  most  active  of  these  is  called 
e  base;  the  adjuvant  is  meant  to  promote  the 
action  of  the  first;  the  corrigent  or  corrective 
is  intended  to  modify  that  action;  and  to  these 
is  added  the  excipient,  also  called  the  vehicle 
for  the  purpose  of  imparting  to  the  whole  a 
form  or  consistency  convenient  and  agreeable 
for  use.  Consult  Barton,  W.  M.,  'Therapeutic 
Index  and  Prescription  Writing  Practice' 
(Boston  1917)  ;  Maitland,  L.,  'How  to  Read 
and  Write  Prescriptions'  (Chicago  1914) ; 
Mann,  M.  D.,  'Manual  of  Prescription  Writing' 
(6th  ed..  New  York  1906)'  Pncbard,  A.  H., 
"Practical  Prescribing  witn  Clinical  Notes' 
(Oxford  1914)  ;  Swan,  J.  M.,  'Prescription 
Writing  and  Formulary'  (Philadelphia  1910)  ; 
Wall,  O.,  "Prescriptions'  (4th  ed.,  Saint  Louis 
1917). 

PKSSCRIPTION.  At  tommon  law,  right 
or  tiUe  to  incorporeal  interests  in  land,  as  ease- 
ments, acquired  by  possession  for  the  time  and 
in  the  method  required  by  law.  In  some  sys- 
tems of  jurisprudence,  as  in  the  dvil  law,  the 
term  has  a  much  more  extensive  signification. 
At  common  law  prescription  was  originally 
based  on  the  legal  fiction  that  open,  peaceful 
and  uninterrupted  possession  for  a  long  term  of 

Kars  raised  a  presumption  of  a  grant,  with  the 
rther  fiction  that  this  grant  had  been  lost,  so 
as  to  avoid  the  rule  of  pleading  requiring  pro- 
fert.  The  fiction  of  a  lost  grant  has  now  to  a 
great  extent  been  superseded.    The  doctrine  is 

S>verned  largely  by  statute  in  the  United  States, 
ormerly  the  period  of  possession  necessary  to 
acquire  title  by  prescription  was  from  time  im- 
memorial, or  'from  the  time  whereof  the  mem- 
ory of  man  runneth  not  to  the  contrary."  To- 
day the  period  is  usually  fixed  at  20  years,  both 
in  England  and  the  United  Stales,  but  by  statu- 
tory regulation  in  the  latter  country  it  ma^  be 
less  and  in  rare  cases  even  more.  In  Louisiana, 
however,  which  follows  the  civil  law,  the  period 
varies  widi  the  subject,  and  the  important  dis- 
tinction is  made  that  the  right  is  not  restricted 
to  incorporeal  hereditaments.  By  the  Prescrip- 
tion Act  Mssed  in  England  in  1832.  later  ex- 
tended to  Ireland,  rights  of  common  and  other 
profits  d  prendre  vest  after  30  years,  and  the 
right  ordinarily  becomes  absolute  after  60 
years.  The  penod  of  prescription  does  not  run 
■gainst  an  owner  of  land  while  he  is  nnder 
legal  disability,  as  insanity.    Ri^ts  of  way  and 
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'  drainage  may  be  acquired  by  prescription  in  the 
United  States,  but  not  to  lateral  support  or 
light.  In  some  States  it  it  denied  thai  easements 
by  prescription  may  be  acquired  against  a  rail- 
toad,  but  in  other  States  this  richt  is  declared  to 
exist.  As  prescription  is  founded  on  the  theo^ 
of  a  gram,  the  use  or  possession  on  which  it  is 
founded  must  be  adverse.  It  is,  therefore,  a 
well-settled  principle  of  law  that  use  by  express 
or  implied  permission,  irrespective  ot  the  length 
of  time  continued,  cannot  ripen  into  an  ease- 
ment by  prescription.  In  die  United  States 
generally  evidence  of  adverse  user  must  be 
clear  and  positive,  and  usually  it  is  a  question 
of  fact  for  the  jury.  In  England,  however,  the 
Prescription  Act  renders  the  possession  a  bar 
or  title  of  itself,  without  the  necessity  of  the 
intervention  of  a  jury. 

The  term  had  several  distinct  meanings  in 
Roman  law.  In  procedure  a  prescription  was  a 
legal  plea  sent  by  the  praetor  to  the  referee  to  be 
examined  before  other  disputed  issues.  The  tenn 
was  also  applied  to  a  right  or  title  acquired  by 
uninterrupted  possession  of  property.  In  the 
case  of  movables  the  period  required  was  fixed 
at  three  years  by  the  legislation  of  Justinian, 
while  for  immovables  it  varied,  being-  10  years 
where  the  parties  were  domiciled  in  the  same 
province  and  20  years  where  domiciled  in  differ- 
*it  provinces.  However,  title  by  prescription 
could  not  be  secured  to  public  property  nor  to 
property  acquired  by  theft  or  violence.  At  one 
period  It  required  continued  possession  varying 
from  40  to  100  years  to  give  title  by  prescription 
to  church  property.  Later  the  same  rule  was 
applied  to  diurch  propertji  as  to  public  propers. 
The  term  was  also  used  in  Roman  law  to  apply 
to  lapse  of  time  after  which  actions  were 
barred,  first  limited  to  equity,  but  later  extended 
to  all  cases. 

In  the  law  of  Scotland,  the  term  is  used  in 
a  broader  sense  than  in  England  or  the  United 
States  and  includes  limitation  in  English  law. 
Though  originating  in  the  common  law,  it  it 
governed  by  statute  in  Scotland. 

Statutes  of  prescription  are  statutes  of  re- 
pose. Prescription  is  justified  on  the  ground 
that  public  policy  and  convenience  require  that 
long  possession  should  not  be  disturbed,  and 
also  because  there  is  a  social  need  of  settling 
controversies  and  of  aRordtng  relief  to  those 
who  necessarily  find  it  exceedingly  difficult  to 
furnish  proof  of  title  on  account  of  great  lapse 
of  time.  Concerning  corporeal  interests  in  real 
property  and  title  to  personal  property  by  lapse 
of  time,  see  Advebse  Possession;  LutiTATiOM 
OF  Actions. 

Edward  F.  Donovak. 

PRESENTATION,  in  eccksiaslUs.  means 
the  nomination  of  one  Or  several  candidates  to 
a  vacant  office  in  the  church.  In  ecclesiastical 
benefices  the  usual  rule  is  that  if  (he  patron  fails 
to  present  within  six  months  after  a  vacancy 
has  been  intimated  lo  him,  the  jus  drvolutum 
takes  place;  in  other  words,  the  patron  loses  his 
right,   which   in   consequence   devolves   on    the 

Earty  before  whom  the  presentation  should  have 
een  laid,  as  the  bishop  under  Episcopacy  and 
the  presbytery  under  Presbyte— 


PRK8BNTHBHT,  in  wb>,  is  t>roperly 
speaking  the  notice  tMtcn  by  a  gnnd  jury  oT 
any  offense,  from  their  own  knowledge  or  ob- 
servation, without  any  bill  of  indictment  being 
laid  before  them  at  the  suit  of  the  jtovernment ; 
as  the  presentation  of  a  nuisance,  a  hbel  or 
the  like,  upon  which  the  officer  of  the  court 
must  afterward  frame  an  indictment  before  the 
party  presented  can  be  put  to  answer  it  "ne 
term  is  also  used  to  include  inquisitions  of  office 
and  indictments  by  a  grand  jury:  the  Constitu- 
tion of  the  United  States  uses  the  terms  "pre- 
sentment,' 'indictment*  and  'charge*  inter- 
changeably and  as  referring  to  the  first  step  in 
the  prosecution  of  a  crime. 

PRESERVATION,  Port  See  Oswe- 
c;ATCHie. 

PRESERVATION  OF  FOOD.  See  Food 
Pbesebvatiok. 

PRESERVATIVES.    See  AKTissmc 

PRESIDENCY.  See  Presiiient;  UMtTED 
States  —  President's  Orrice. 

PRESIDENT,  signifying  he  who  presides. 
The  tide  is  used  for:  (1)  the  principal  member 
of  a  society  or  association,  who  takes  the  chair 
when  present  at  meetings ;  (2)  the  chief  official 
of  a  company  or  board:  (3)  the  head  of  a  uni- 
versity or  college  or  ot  a  learned  faculty;  (4) 
the  elected  chief  magistrate  of  a  republic.  At 
the  present  time  the  following  countries,  all 
having  some  form  of  democratic  government, 
have  Presidents  as  chief  magistrates ;  Andorra, 
China,  France,  Liberia,  Portugal,  Russia,  San 
Marino,  Switzerland.  All  the  Central  and  South 
American  countries,  not  any  longer  colonies  of 
European  countries,  are  now  republics  _with  a 
president  at  the  head  of  their  administrations. 
To  this  group  belong  Argentina,  Bolivia,  Brazil, 
Chile,  Colombia,  Costa  Rica,  Cuba,  Dominican 
Republic,  Ecuador,  Guatemala.  Haiti,  Honduras, 
Mexico,  Nicaragua,  Panama,  Paraguay,  Peru, 
El  Salvador,  Uruguay,  Venezuela.  The  powers, 
duties,  etc.,  of  the  presidents  of  these  countries 
are.  of  course,  regulated  by  their  several  con- 
stitutions and  differ  to  a  considerable  extenL 
Further  details  will  be  found  in  the  articles  on 
each  country.  In  the  United  States  the  Presi- 
dent is  the  chief  executive  of  the  government. 
His  duties,  rights  and  election  are  defined  by 
the  Constimiion  of  the  United  States,  article 
11,  sections  1,  II  and  III,  and  article  XII  of 
the  amendments.  He  is  commander-in-chief  of- 
the  army  and  navy  of  the  United  States  and 
of  (he  militia  of  the  several  States  when  called 
into  the  actual  service  of  the  United  States. 
He  has  the  power  to  grant  reprieves  and  par- 
dons for  offenses  against  die  United  States 
except  in  cases  of  impeachment.  With  the  ad- 
vice and  consent  of  the  Senate  he  has  die  power 
to  make  treaties  and  to  nominate  and  appoint 
ambassadors,  consuls,  judges  of  the  Supreme 
Court,  most  of  the  executive  offices  of  the  gov- 
ernment and  a  lar^e  number  of  judicial  and 
administrarive  ftmctionaries.  He  it  e)ect«d  for 
a  term  of  four  years  and  is  eligible  for  any 
number  of  re-elections,  though,  in  conformily 
with  the  precedent  set  by  George  Washington, 
no  President  has  vet  been  elected  more  than 
twice.  The  President  has  a  -veto  power.  His 
sdary  was  originally  placed  at  $25,000.  In  1873 
h  was  increased  to  $50,000.  In  1907  he  was 
allowed  an  additional  $^.000  for  tiavdJng  ex-  . 
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PresidciK?  is  the  White  House  in  WaAJngton. 
He  is  elected  by  an  electoral  college,  the  com- 
position and  procedure  of  which  is  regulated  W 
Ac  Constitution,  article  II,  section  I,  paragraph 
IL  and  article  XII,  amendments  to  the  Con- 
stitution. He  may  receive  a  minority  of  the 
popular  vote  and  yet  be  legally  chosen  to  the 
office.  He  can  be  removed  from  office  on  im- 
peadiment  for  and  conviction  o!  treason, 
bribefy  or  other  high  crimes  and  misdemeanors. 
On  the  entivnec  of  the  United  SUttes  in  the  var 
in  April  1917  the  regular  powers  of  the  Presi- 
dent, as  defined  by  the  Constitution,  were  ex- 
tended and  enlarged  temporari^  iR  various 
directions  hy  means  of  special  legislation. 
These  extra  powers,  however,  were  given  to  the 
executive  only  for  tiie  duration  of  the  war.  In 
cKse  of  his  death  or  total  disability  the  func- 
tions of  the  office  devolved  on  the  Vice-Presi- 
dent, who  is  elected  coincidently  with  the  Presi- 
dent and  is  die  presiding  ofificer  of  the  Senate. 
(See  PiffiaiDENTiAL  Succession).  The  follow- 
ing is  the  list  of  Presidents  up  to  tfie  present: 
George  Washington,  1789  and  1793 ;  John 
Adams,  1797;  Thomas  Jeffervon,  1801  and  1805; 

{ames  Madison,  1809  and  1813;  James  Monroe, 
B17  and  1821;  John  Quincy  Adams,  182S;  An- 
drew Jackson,  1829  and  1833;  Martin  Van 
Buren,  1837;  William  Heniy  Harrison  (died 
4  April  1841),  1841;  John  Tyler  (elected  as 
Vice-Preddent),  1841 :  James  Knox  Polk,  1845; 
Zachary  Taylor  (died  9  July'1850),  1849;  Mil- 
lard Fillmore  (elected  as  Vice-P  resident ) , 
1850;  FrankUn  Pierce,  18S3j  James  Buchanan, 
1857;  Abraham  Lincoln  (assassinated  14  April 
1865).  1861  and  1865;  Andrew  Johnson  (elected 
as  Vice-President),  1865;  Ulysses  S.  Grant, 
1869  and  1873:  Rutherford  B.  Hayes,  1877; 
James  A.  Gai€eld  (died  by  assassination  19 
Sept  1881),  1881;  Chester  A.  Arthur  (elected 
as  Vtce-Presideni),  1881;  Grover  Cleveland, 
1885;  Benjamin  H.  Harrison,  1889;  Grover 
Oeveland,  1893;  William  McKinlcy,  1897  and 
1900  (assassinated  6  Sept.  1901);  Theodore 
Roosevelt  (elected  as  Vice-President)  1901 
and  1905;  William  H.  Taft,  1909;  Woodtww 
Wilson,  1913  and  1917. 

Bibiiognpfay.— Beard,  C.  A.,  *Americaa 
Government  and  'Politics'  (New  York  1914)  ; 
Bishop,  J.  B.,  'Presidential  Nominations  and 
Elections,  etc'  (New  Yoric  1916);  Bryce, 
James,  'American  Commonwealth'  (new  ed.. 
New  Yofk  1914) ;  Chancellor,  W.  E.,  'Our 
Presidents  and  their  Office'  (New  York  1912) ; 
Oeveland,  F.  A.,  'Organiied  Democracy'  (Lon- 
don 1913)  ;  Cleveland,  Grover,  'Presidential 
Problems'  (NpwYork  1904);  Curtis,  G.  ,T., 
'Constitotional  History  of  the  United  States* 
(2  vols.,  New  York  1896-1903)  ;  Dougher^,  J. 
H^  'The  Electoral  System  of  the  United  States' 
(New  York  1906)  ;  'Exccntive  Register  of  the 
United  States,  1789-1902'  (comp.  by  R.  B. 
Mosher.  Baltimore  1903) ;  Finley,  J.  H,,  and 
Sanderson,  J.  R,  'American  Executive  and 
Executive  Uetho<fc'  (New  York  1908) ;  Good- 
now,  F,  J„  <The  Principles  of  ie  Administra- 
tive Laws  of  the  United  State?  (New  York 
1905) ;  'Principles  of  Constitutional  Govern- 
ment' (New  York  1916) ;  Gordy,  J.  P.,  'His- 
tory of  Political  Parties'  (2  vols.,  New  Yoric 
1900-02) ;  Hill,  J.  P.,  'The  Federal  Execurive'^ 


(Boston  1916);  HoUt,  H.  E  von,  'Oinstilu- 
bonal  History  of  the  United  States'  (8  vols., 
Chicago  1876-92);  Jetomt  E.  S.,  'TTie  Two 
Eras:  Old  and  New;  a  PoUtical  and  Historical 
Sketch  of  our  Government  from  1789-1917' 
(Los  Angeies  1916) ;  Lockwood,  H.  C,  'Aboli- 
tion of  the  Presidency'  (New  York  1882); 
McOure,  A.  K.,  'Our  Presidents  and  How  We 
Make  Them'  (new  ed.  New  York  1905)  i  Mc- 
Kee,  T.  H.,  <^Tfae  National  Conventions  and 
Platforms  of  All  Political  Parties.  1789-1905' 
(Baltimore  1906)  ;  McKnight,  D.  A.,  'The  Elec- 
toral System  of  the  United  States'  (Philadel- 
lOiia  1878)  ;  O'Neill,  C.  A.,  'The  American  Elec- 
toral System'  (New  Yoric  18W) ;  'The  Presi- 
dential Cotmts'  (New  York  1877)  ;  Singleton, 
Esther,  'The  Story  of  the  White  House'  (2 
vols..  New  York  1907)  ;  Stanwood,  £.,  'The 
History  of  the  Presidency'  (Boston  1898)  ■  'A 
History  of  the  Presidency  from  1897-1909' 
(BosttMi  1912)  :  Stoddard,  W.  O.,  'Lives  of  the 
Presidents'  (New  York  1887-88) ;  Taft,  W.  H.. 
'Our  Chief  Magistrate  and  his  Powers'  (New 
York  1916);  'tlie  Preridency:  Its  Duties,  its 
Powers,  its  Opportunities  and  its  Limitations^ 
(New  York  1916):  Tayter,  H.,  'The  Origin 
and  Growth  of  me  Americao  Constitution' 
(Boston  19H);  Thorpe,  F.  N.,  'The  Constitu- 
•"mal  History  of  the  United  States'  (Chic^o 
)1)  ;  Whitii«,  W.,  'War  Powers  of  ^e  Pres- 


States'  (New  York  1908). 

PHSSIDBNT,  The,  the  name  of  an  Amer- 
ican frigate  of  44  guns,  built  in  New  York  in 
1794,  and  playing  an  important  part  in  the  early 
part  of  the  War  of  1812  Cq.v.).  In  the  summer 
of  1812  she  was  made  the  flagship  of  a  small 
squadron  imder.  the  command  of  Capt  Jobs 
Rodgers,  and  in  June  of  that  year  she  had  a 
fight  wid)  the  British  ship  Behndere.  The  lat-. 
ter,  after  having  been  hit  a  number  of  times, 
just  managed  to  make  her  escape.  In  the  sum- 
mer of  1814  Commodore  Decatur  was  trans- 
ferred to  the  President,  the  command  of  which 
he  assumed.  On  15  June  1815  the  President, 
then  lying  in  the  Hudson,  successfully  ran  the 
English  blockade  of  New  York  Harhor  with  the 
intention  of  making  a  cruise  to  the  East  Indies 
for  the  purpose  of  attacking  English  shipping 
there.  However,  before  she  got  very  far  she 
was  attacked  by  four  British  ships-of-war  of 
superior  speed  and  strength.  With  one  of  these, 
the  Endymion,  she  had  a  running  fight  lasting 
tor  two  and  a  half  hours.  At  the  end  of  that 
time  the  other  three  British  ships  came  up  and 
made  a  simultaneous  attack  on  the  President. 
Appreciating  the  impossibility  of  further  re- 
sistance Decatur  struck  his  colors.  The  Endy- 
mion with  her  prize  sailed  for  Bermuda,  but 
before  arriving  mere  both  ships  were  dismasted 
in  a  heavy  gale.. 

PRESIDENT  AND  ENDYMION,  Batde 
of  the,  in  the  War  of  1812.  The  blockade  of 
ih^  -American  coast  by  British  -ships  was  very 
stnct  and  so  effective  that  the  frigates  United 
Slates  and  Macedonian  were  dismantled  in 
April  1814  at  New  London,  and  Stephen  Deca- 
tur (q.v.)  and  his  crew  were  transferred  to 
the    President,   then    at   New   Yoric    On   the 
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nisit  of  14  Jan.  181S  Decatur  decided  to  nm 
the  blockade  and  as  a  severe  Bnowstorm  and 
heavy  gale  had  driven  the  blockading  fleet  out 
of  sight  he  attetmited  to  make  for  the  open. 
Through  a  mistake  of  the  pilot  the  President 
gTOunded  while  crossing  die  bar  but  the  wind 
forced  her  across  and  despite  her  injuries  she 
was  comoelled  to  proceed.  Decatur  hugged  the 
Long  Island  diore  for  SO  miles,  but  at  early 
dawn  ran  into  the  Brhish  squadron  consisting 
of  the  BaJtic,  56,  the  Endymion,  50,  die  Pomone 
and  the  Tenedos,  38's.    These  three  promptly 

five  chase  but  being  the  fastest  sailer  the 
ndymioH  left  the  others  in  the  rear  and  at 
2:30  P.M.  exchanged  shots  from  her  bow  diasers 
with  the  ■stem  guns  of  the  Preiident.  At  S 
o'clock  the  Endymion  crept  up  on  the  Presi- 
(ttnt's  starboard  quarter,  raked  her  for  half  an 
hour  and  punished  her  so  severely  that  E>ecatur 
attempted  to  board  his  antagonist  with  the  idea 
of  capturing  her,  scuttling  his  own  ship  and 
escaping  on  the  British  ship.  But  the  British 
captain  yawed  his  ship,  whereupon  Decatur 
poured  such  a  galling  fire  into  her  that  sbe  was 
reduced  to  a  wreck.  He  then  attempted  to 
escape  but  at  11  o'clock  the  Pomone  and 
Tenedos  came  up  and  opened  fire.  'Thus  situ* 
ated,''  says  Decatur,  "with  about  one-fifth  of 
my  crew  killed  and  wounded,  my  ship  crippled 
and  more  than  four-fold  force  opposed  to  me, 
without  a  chance  of  escape  left,  I  deemed  it  my 
duty  to  surrender.*  The  loss  on  the  President 
was  25  killed  and  60  wounded;  on  the  Endy- 
mion, 11  killed  and  14  wounded.  Consult 
Adams,  Henry,  <The  United  States'  (VoL  IX, 
pp.  65-70)  :  Barnes,  James,  'Naval  Actions  of 
the  War  of  1812>  (pp.  219-227)  ;  Cooper,  J.  F., 
•Naval  History*  (Vol.  II,  pp.  235^38)  ;  Tames^ 
William,  'Naval  Actions*  (pp.  82-94):  Maclay, 
E  S..  'History  of  the  Navy*  (Vol.  ll,  pp.  64- 
70)l  Roosevelt,  'Naval  War  of  1812>  (pp.  402- 


405) ;  Spears,  T.  R.,  'History  of  Our  Navy' 
(Vol.  U,  M).  215-228),  and  biographies  of  De- 
catur by  T.  C  Brady,  S.  P.  Waldo  and  Mac- 

PRBSIDENT    AND    LITTLE    BELT, 

Affair  of  the.  Prior  to  the  War  of  1812  Brit- 
ish ships  were  accustomed  to  hover  off  Ameri- 
can ports  and  commit  depredations  on  Ameri- 
can mcrchanlmen.  Accordingly  Com.  John 
Rodgers  (Q>v.)  was  ordered  to  sail  with  his 
flagsnip,  tne  President,  44  guns,  to  Stop  this 
unfawful  interference.  On  10  May  I8I1 
Rodsers  sailed  from  Annapolis  and  at  noon 
of  tne  16th  sighted  a  ship  supposed  to  be  the 
British  Guerriire.  At  2  o'clock  he  set  a  broad 
pennant  and  ensign  whereupon  the  stranger 
began  to  make  signals  and  stood  to  southward. 
Rodgers  gave  chase  and  at  8:30  came  within 
speaking  distance,  but  the  stranger  answered 
his  hajl  with  a  solid  shot  in  the  mainmast.    Be- 

—  - j^.—   --   ---J   ships 

then  fought  for  20  minutes  when  the  stranger 
was  completely  disabled.  She  proved  to  be 
the  British  corvette  Liitte  Btll.  22.  Capt.  A.  B. 
Bin^am.  The  British  lost  32  men  killed  and 
wounded  and  the  Americans  2  wounded.  Con- 
sult Dawson,  'Battles  of  the  United  Stales' 
(Vol.  n,  chap.  XIII):  the  offida)  records  and 
evidence  of  the  court-martial  of  Rodgers  in 
'American  Slate  Papers.  Foreign  Relations* 
(Vol.  Ill,  pp.  473-498) ;  Annals  of  Congress, 


12th  Congress,  1st  session,  Pt  II,  pp.  1874-1930; 
Lossing.  'War  of  1812'  (pp.  181-184)  ;  PaoUiu, 
Charles  0„  'Commodore  John  Rodgers* ;  Wiley 
and  Rines,  'The  United  States*  (Vol  V,  pp. 
246-247). 

PRESIDENTIAL     ELECTIONS.      See 

ELEcriONa;  Votes;  Electobal  QuAuncAiroMg ; 
Ei,ECTORAL  Commission;  Electobs,  UnrrED 
States  Presidential;  United  Statib— Q)k- 
TESTEo  Presidentiai.  ELECTIONS  J  Pbucary, 
Pkesidential  Phefekemce. 

See 

\  fRBSlDENTIAI. 

PRESIDENTIAL  SUCCESSION,  the 
order  ia  which  a  vacancy  in  the  office  of  the 
President  of  the  United  States  can  be  filled 
pending  a  new  election.  The  49th  Congress 
passed  a  measure  entided  *An  Act  ta  provide 
for  the  perfarmance  of  the  duties  of  the  t&cx 
of  President  in  the  case  of  removal,  death, 
resignation  or  inability  both  of  the  President 
and  Vice-President.*  The  measure  was  ap- 
proved by  the  President  19  Jan.  1886.  The  text 
li  as  follows: 

lUj,  munMno.  or 
inminuby  dj  doid  uv  moaaii  ana  vKi&-PnAaaX  ut  tb* 
United  Stun,  the  Santvy  of  StM«,  or  if  than  ba  BonaL  <w 
m  oue  of  hi*  rmwv^.  dsMh.  rwiipntlnn.  or  iiwbUit|>.  Him 
the  Secntaiy  of  tbe  TK«arr,  or  3  tbtt*  be  douc,  or  n  cam 
of  bii  nmova),  death,  naiEiiBtioii.  or  iiubltitjr.  ttan  tht 
fiscnMry  of  War.  or  if  tban  la  Boa*^  or  in  CMa  of  hk  i«~ 
movBl.  tetb.  nrienMiDB.  or  batdi^.  tbm  Of  Attamajr- 
GSDinJ,  or  if  there  be  none,  at  in  cm*  of  hia  isno**!.  daiitb. 
reaignatKni.  or  inabilitf.  tixa  the  hatmaatcr-OenenL  or  it 
tban  b«  ame,  or  in  cue  of  lur  rannniL  dMh.  iieiniialiiai. 
or  mabilit/,  tben  tbe  Saciatarv  of  the  Swvy,  or  if  then  ba 
aone^  or  m  cue  of  b»  mnoTat.  death,  reiicnatioa.  or  in- 
■hitit]>,  then  the  Seeretarr  of  the  Interior.  ^Sl  act  *a  Pnai- 
d«nt  tiD  the  diubiHty  of  the  Pnddent  or  Viae-Pieriiknt 
■  removed  or  *  Pnaideat  ahall  ba  dectad:  Provided.  That 
Khenaver  the  poweit  and  dutiee  of  the  ofllce  of  Pieeident 
el  the  United  State*  than  devolve  on  any  of  t!»  pemna 
wnwd  hano.  if  Conanaa  be  not  tbaa  in  eeaeioo.  or  if  it 
nould  not  meet  m  acooidance  vitfa  law  witUn  20  dayi 
thereafter,  h  shall  be  the  dntT  of  fb»  pereon  on  whom  eMd 
eoKtiit  and  dtttie*  abaO  denlve  to  nane  ■  prndamatkn 
ODBOniiB^    Ciiiiijim    in   trtiaorfipaoF    mmiaa,    finac    10 

I  3.  That  the  preceding  nctioo  ibatt  oolr  be  held  t" 
iVarribe  and  aptJj;  to  lueh  ofBeen  M  ,ahnll  haue  beea  tf 

iHt  by  tiw  House  of  EL- 

at  the  time  the  powen  and  dirtie*  of  th*  office  ahall  devolve 

B|Dn  then  reiiiectivelv. 

Consult  Hamlin,  C  S,  'The  Prendential 
Sncceasion  Act  of  1886'  (in  Harvard  L«n> 
Revifw.  VoL  XVIII,  p.  182,  Cambridge  190S) ; 
^^^lk>ughby,  W.  W.,  'Constitutional  Law  of  the 
United  States'   (2  vols..  New  York  1910). 

PRESIDEirrS  MARCH,  the  title  of  a 
popular  American  national  air,  most  likely  com- 
posed about  1793  by  Philip  Phile,  a  Phitadel- 
phian  musician,  although  it  is  claimed  by  some 
authorities  to  have  been  played  for  the  first 
time  on  Trenton  Bridge  as  Washington  rode 
over  it  on  bis  way  to  be  inaugurated.  In  1798 
Joseph  Hopkinson  of  Philadelphia  wrote  the 
words  of  'Hail  Columbia'  to  the  air  and  it 
became  immensely  popular.  Consult  Sonneck, 
O.  G.  T.,  'Report  on  the  'Star- Spangled  Ban- 
ner,' 'Hail  Columbia,'  etc,  (Washington  1909). 

PfiESIDENT'S  OFFICE.  For  tbe  his- 
tory of  the  President's  office,  see  Unhid 
Staiks  —  Prisident's  OpncB. 
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PRESIDENTS  OF  THE  UNITED 
STATES,  Family  Coats-of-Arma  of.  One- 
half  of  our  28  Presidents  [tossess  dther  through 
the  paternal  or  maternal  side  heraldic  bearings, 
while  four  additional  executives  come  into 
heraldic  relationship  by  marriage.  The  study 
of  these  heraldic  symlKils  is  not  only  interest- 
ing, but  profitable,  since  they  suggest  much 
which  U  of  historic  importance  and  brin^  to 
the  surface  accurate  genealogical  connection* 
between  them  and  great  families  of  the  past 

The  grants  of  arms  were  not  given  in  recog- 
nition  of  royal  blood,  but  were  honors  con- 
ferred on  the  ancestors  of  our  Presidents  be- 
cause of  some  special  merit,  achievement, 
heroism  or  patriotic  valor.  Hence,  the  pride 
we  have  in  their  shields,  crests  or  supporters  is 
■bom  of  high  record."  The  frequent  associa- 
tion of  aristocracy  with  this  meritorious  form 
of  heraldic  bearii^[s  is  an  error  and  none  so 
often  has  this  misconception  as  the  American. 
While  the  former  pertains  to  regal  blood  the 
latter,  an  entirely  different  mode  of  distinction, 
relates  to  honor  and  personal  worth  and  they 
have  nothing  in  common  other  than  the  ex- 
pression of  heraldic  emblems.  No  relalionship 
exists  between  these  two  branches  of  armorial 
devices,  the  latter  antedating  the  caste  or  titled 
aristocracy  by  generations,  centuries  and  dec- 
ades, for  family  arms  and  national  insignia  are 
of  most  ancient  conception,  as  papyrus,  stones, 
edifices  and  scripture  will  attest. 

George  Washington's  people  came  from  Eng- 
land, where  centuries  .ago  they  were  known  as 
De  Wessingtons  and  their  immediate  ancestors 
came  from  France  with  William  the  Conqueror, 
and  the  oripnal  family  name  was  William  de 
Hertbum  and  he  was  knighted  in  the  12th 
century.  In  the  'Balden  Book*  a  record  is 
made  of  all  the  estates  of  the  people  of  Dur- 
ham; in  1183  is  found  the  entry  that  William 
de  Hertbum  of  Hertbum,  France,  took  the 
manor  Wessington  In  exchange  for  soldierly 
service.  With  this  grant  Sir  William  de  Hert- 
bura  became  Sir  William  de  Wessington.  In 
these  olden  times  *when  knights  were  bold  and 
barons  bad  their  sway*  this  Wessington  served 
his  king,  beiiig  amon^  the  preux  chevaliers, 
fitting,  ha  wiring,  gaming,  conspiring,  conquer- 
ing and  feasting,  the  king  granting  him  a  stiver 
shield  upon  wluch  were  two  golden  bars,  sur- 
rounded by  three  spurs  of  the  knight  in  red 
with  a  crest  of  the  black  raven  emerging  from 

In  the  great  struggle  of  Charles  I,  the  Wash- 
ingtons  remained  lo^l  to  the  Iring  and  upon 
the  promotion  of  Cromwell  the  Washingtons 
eagerly  sou^t  refuge  in  the  Virginia  colony, 
where  they  prospered  and  were  men  of  great 
estates.  Washington,  our  first  President,  de- 
voted considerable  attention  to  the  investigation 
of  his  pedigree.  The  public  ts  familiar  with  his 
frequent  blazoning  of  the  family  arms  on  car- 
riages, books,  plate,  mirrors,  private  seal, 
dishes,  pictures  and  practically  every  memorable 
family  token  was  decorated  with  the  old  shield 
of  the  English  Washlngtons.  As  a  book  plate 
all  the  Washingtons  employed  the  family  arm^, 
both  in  England  and  America. 

_John  Quincy  Adams  in  a  communicalioa 
writes:  *Tbat  the  fact  of  n^  father  securing 
this  bi^  position  and  rank  at  Harvard  was 
due    r^ber   to   the  position   of   the  maternal 


branch  of  the  family  than  to  the  Adamses.'* 
This  is  strange  rea^ng  to  Americans  of  this 
day.  The  coat  of  arms  of  the  Adams  fami^ 
was  a  red  shield  with  a  silver  cross  upon  which 
were  five  mullets  of  gold;  the  crest,  a  demi-lion 
emerging  from  -a  ducal  crown. 


the  lineage.  On  20  Feb.  1771  he  wrote  Thomas 
Adams  of  London  (Vol.  81.  p.  205,  Harper's) 
a  letter,  in  which  the  following  request  ap- 
pears; *One  further  favor  and  I  am  done; 
to  search  the  herald's  oflice  for  the  arms  of 
my  family.  I  have  what  I  have  been  told  were 
the  family  arms,  but  on  what  authority  I  know 
noL*  Jenerson's  book-plate  and  personal  seal 
consisted  of  bis  monogram,  about  which  were 
the  words ;  'RebetUon  to  tyrants  is  obedience 
to  God.'  A  distant  relative  in  preparing  the 
domestic  'Life  of  Thomas  Jefferson,"  by  Sarah 
V.  Randolph,  had  the  Jefferson  arms  prom- 
inently blazoned  on  the  cover  of  the  volume 
and  Jefferson's  private  seal  decorates  the  title- 
page.  The  coat-of-arms  of  the  Jeffersons  was 
a  deep  red,  upon  which  blazoned  three  leopards 
base  with  cross  of  Saint  Andrew  entwined  with 
a  lozenger  and  field  bine  crest  a  demi-licm 
proper.    See  Gbeat  ^lm.  of  Umfied  States. 

The  next  stratum  of  American  history 
brings  us  to  the  administration  of  James  Uon- 
roe,  of  the  ancient  Monroe  or  Munroe  family, 
noted  for  their  studiousness  and  nuldness  of 
character.  The  family  escutcheon  of  gold  was 
of  Emlish  origin  and  contained  a  spr^d  eagle. 
In  beak  a  sprig  of  laurel  proper;  crest  same  as 
aims;  motto,  *Dread  God."  Crest  eagle's  head 
erased  gules. 

The  ancestors  of  Andrew  Jackson  were 
Scotch  by  blood,  tbou^  they  came  from  the 
geography  of  Ireland  and  in  1765  we  find  the 
Jackson  family.  Generations  ago  these  people 
were  prominent  in  the  wars  of  Great  Britain 
and  the  mark  of  distinction  which  came  to 
them  consisted  of  a  silver  shield  with  a  fess 
or  bar,  with  three  birds  blazoned ;  the  helmet 
had  perched  upon  it  a  bird  and  a  shell  sup- 
ported the  shield.  The  motto,  •!  move  care- 
fuUy.' 

'Then  comes  John  Quincy  Adams  with  as 
armorial  device.  He  inherited  a  love  for  the 
heraldic  and  early  in  his  life  used  the  Adams 
crest  as  a  book  mark,  but  later  in  life  he  em- 
ployed in  connection  with  the  crest  a  shield, 
upiHi  which  were  blazoned  the  arms  of  his 
ancestors,  both  paternal  and  maternal.  He 
was  a  deep  student  of  things  heraldic  and 
while  he  was  Secretary  of  State  he  devised  and 
used — contrary  to  any  authority  —  a  private 
device  as  the  seal  of  the  Department  of  Slate. 
It  was  his  heraldic  idea  of  the  constellation 
Lyra,  infretjuently  referred  to  in  the  act  creat- 
ing our  national  flag,  the  lines  reading  ^Thir- 
teen stars,  representing  a  new  constellation.* 
See  Flag  of  United  States. 

The  name  Harrison  throughout  national  Ufe 
is  redolent  of  patriotic  intellectual  fatness. 
The  family  insignia  was  "a  golden  stuetd  upon 
which  were  two  ermine  bars  and.  Spangled  on 
shield,  five  silver  stars,  with  a  lion  as  a  crest." 

President  Tyler's  wife  was  a  Miss  Julia 
Gardiner,  of  a  distin^shed  family  who  owned 
by  kingly  grant  the  Island  of  Gardtaer  of  New 
"  --of.4rms,  which  oui  at  this 
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day  be  seen  on  the  walls  of  thU  colonial  manor 
house,  was  'Arras  o£  silver  with  three  hunters' 
horns  and  chevron  (roof  shaped),  red  crest, 
an  armor  with  visor  surmounted  by  an  arm 
holding  a  baton." 

Millard  Fillmore  family  arms  were  Sable, 
three  bars  in  chief,  three  cinquefoils. 

President  James  Buchanan  was  a  descendant 
of  James  Buchanan,  who  came  from  Ireland 
■  ust  as  the  American  Revolution  closed,  settling 
in  Pennsylvania.  From  a  book-plate  and  also 
from  a  tombstone  al  Christ  Church  Cemetery, 
Philadelphia,  the  coat-of-arros  of  his  family  is 
obtained  a  golden  shield  blazoned  with  lion, 
the  helmet  is  surmounted  by  a  rose,  the  mot- 
toes 'Supported  by  Courage"  and  'HonoraUe 
Reflection,* 

In  our  badcward  journey  we  find  Ruther- 
ford Birchard  Hayes  as  one  of  an  heraldic 
family.  Little,  indeed,  is  known  of  the  ancestry 
of  Mr.  Haj;es,  though  the  family  has  cherished 
a  purple  shield,  upon  which  are  blazoned  three 
lesser  shields  of  silver.  He  was  of  Scottish 
ancestry,  the  first  member  of  the  family  in 
America  being  George  Hayes,  who  settled  in 
Windsor  colony  of  Connecticut  in  1682.  The 
Scottish  ancestry  were  granted  the  arms  early 
in  die  15th  century  as  a  distinction  for  pro- 
found abiUty  at  the  bar,  a  heritage  which  made 
the  branch  of  progress  easy  for  the  scholarly 
Hayes. 

Garfield's  shield  of  gold,  with  its  three  bars 
of  red  and  its  ri^t  canton  with  cross  and  left 
canton  with  heart,  is  symbolic  of  the  armorial 
ancestral  device.  As  a  crest  the  arm  clasping 
a  sword  and  for  a  motto  those  signilicant  wor<u 
•In  the  cross  I  conquer.*  The  name  and  the 
arms  are  possibly  of  Saxon  origin,  for  the  name 
occurs  in  the  Teutonic  heraldic  inajgnias  as 
meaning  'Garfeld*  or  'watch  of  the  field*  and 
the  crest  is  of  crusade  origin,  the  remote  Gar- 
fields  having  been  a  part  of  the  noble  army 
of  religious  patriots. 

Benjamin  H.  Harrison  was  the  23d  Presi- 
dent and  his  armorial  device  the  same  as  Wil- 
Uam  Henry  Harrison. 

The  name  Cleveland  is,  in  trutk  not  the 
name  of  this  great  American  family,  but  radier 
the  designation  of  the  immense  estate  they  once 
possessed  in  England,  where  these  folks  were 
known  as  *I>e  Cleveland*  of  Durham,  Eng- 
land. This  French  nobiliary  predicate  'de* 
formed  a  part  of  this  family  name  up  to  the 
13th  century,  some  genealogists  claiming  their 
ancestry  French  and  hence  the  French  word 
*of"  prefacing  the  name.  The  Oevelands  have 
an  armorial  bearing  which  dates  back  to  the 
remote  i^eriod  of  the  12th  century  and  the 
crest,  which  represents  a  spearman,  is  in  token 
of  Sir  Guy  de  Cleveland,  who  commanded  the 
spearman  at  the  famous  battle  of  Poiclien- 
Poitiers  of  19  Sept.  1356.  The  Cleveland  shield, 
with  its  blade  chief  and  silvery  base  spangled 
with  stars  and  its  argent  chevron  (roof)  with 
stars,  once  formed  the  book-plate  of  Stephen 
Cleveland,  father  of  the  Hon.  Grover  Cleve- 
land. The  motto  in  this  coat-of-arms  is  especi- 
ally appropriate,  meaning  'For  God  and  Father- 
land.* 

TTie  Roosevelts  were  in  old  New  York  when 
the  Pilgrims  of  Massachusetts  were  banishing 
men  and  women  for  freedom  in  religious  wor- 
ship and  executing  so-called  wiKlies  and  tyran- 


niziug  the  wiWemess  with  self -destruction.  At 
Ibis  same  time  the  Dutch  of  New  York  were 
welcoming  the  world  and  laying  the  founda- 
tion of  our  present  public-sdiool  system.  In 
this  atmosphere  the  Roosevelts  flourished  as 
earhr  as  1649.  The  Roosevelt  coat-of-anns  in 
its  heraldic  colors  was  painted  on  the  dining- 
room  wall  of  old  Jacobus  Roosevelt  and  op- 
posite in  oils  in  a  heavy  frame  was  die  like- 
ness of  Klaas  Roosevelt,  the  first  emigrant 
Roosevelt,  who  came  as  early  as  1649  when 
New  York  was  still  New  Amsterdam.  The 
Arms  are  a  silver  shield  charged  with  red  roses 
and  Latin  motto,  meaning  '(^d  who  has  trans- 
planted it  will  protect  it* 

The  ancient  Dutch  prani  of  arms  is  inter- 
esting, though  too  lengthy  to  reprodtKe.  SufBce 
the  statement  that  this  ^etd  of  honor  was 
conferred  upon  his  kin  early  in  the  1500*5,  dur> 
ing  the  campaign  leading  up  to  the  founding 
of  die  Dutch  Republic.  Needless  to  say,  these 
Roosevelts  or  Van  Roosevelts,  as  they  were 
entered  in  record,  were  of  the  Republican  party 
and  of  the  Protestant  army. 

B.  J.   ClGRAND. 

Anthor   ai    ^Onr   Pretidentt'    and    'Heraldic 
Americana.* 
PRESIDENTS      OF      THE  'UNITED 

STATES,  Graves  of  the.  Some  writers  and 
distinguished  citizens  have  advocated  bringing 
to  the  capiiol  the  remains  of  all  the  Presidents 
and  depositing  same  in  a  huge  mausoleum  pat- 
terned after  the  Westminster  Abbey  of  Lon- 
don. This  would  be  a  mistake,  since  State 
pride  and  individual  requests  rebel  against  such 
procedure.  Let  the  States  have  their  spots  of 
historic  interesL  This  will  impel  people  to 
visit  various  parts  of  the  Union.  Besides,  a 
certain  'love  of  home*  induces  men,  even  of 
broad  and  liberal  minds,  to  choose  a  burial 
epot,  or  God's  acre,  witliio  the  precincts  of 
youdiful  days  or  within  the  vicinity  of  faith- 
ful friends.  This  latter  sentiment  was  the 
one  uppermost  in  our  Presidents  selecting  their 
own  last  earthly  home  and  Washington's  notion 
on  this  theme  was  borne  out  by  mai^  of  his 


While  there  are  innumerable  magnificent 
memorials,  monuments,  statues  and  tablets  to 
the  eminent  dead  who  filled  the  highest  chair 
In  the  gift  of  a  republic,  these  are  for  the 
most  part  distant  from  their  graves  and  ihou^ 
these  markers  in  stone,  metal  or  wood  repre- 
sent a  form  of  gratitude,  yet  the  aaual  tomb, 


Wasbimcton. 

The  one  of  Washington,  at  Mount  Vernon, 
is  commonplace.  It  does  not  reflect  the  senti- 
ment of  our  people.  The  national  treasury 
could  very  fittingly  unlock  one  of  the  gold 
boxes  and  contribute  toward  the  shrine  of 
him  who,  when  living,  was  'first  in  war,  first 
in  peace,*  and,  in  life  or  in  death,  'first  in 
the  hearts  of  his  countrymen,*  Thousands  are 
the  men,  women  and  children  who  annualh 
make  the  pilgrimage  to  this  patriot's  grave.  It 
is  indeed  a  shrine  worthy  of  national  regard, 
and  while  the  entire  republic  in  at!  its  material 
grandeur  is  as  3  monument  to  his  wisdom  and 
heroic  patriotism,  yet  his  tmme<Uate  tomb  de- 
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serveB  a  more  extravagant  materialitation  to 
be  an  equivalent  to  the  popalar  regard. 

Miss  Alice  Longfellow,  youngest  dau^ter 
of  New  England's  beloved  poet,  told  the  story 
to  the  Warren  and  Prescott  chapters,  DaiKhicrs 
at  the  American  RevolHtioti,  of  how  Mount 
Vernon  was  saved  to  the  nation  by  a  woman. 
Uias  Longfellow  told  of  Uiss  Ann  Cunnii^ 
ham,  a  gentle  woman  of  Old  Virginia,  who, 
wlicn  passing  ap  the  Potomac  River  one  day 
in  1853  and  hearing  the  steamer  bell  loll  when 
passing  the  grave  of  Washington,  became  pos- 
sessed with  the  desire  to  restore  it.  The  place 
was  then  occupied  by  a  great-gran dnephew  of 
the  first  President,  John  Augustine  Washing- 
ton, It  was  in  a  state  of  decay  and  the  gen- 
erous hosiiitality  of  the  owner,  who  treated 
every  passing  stranger  as  a  guest,  made  the 
expenditure  of  money  for  repairs  utterly  im- 
possible. When  Miss  Cunningham  ventured 
to  tell  him  of  her  plans  he  was  filled  with 
horror  that  women  sbonld  do  that  which  should 
so  emi)hast2e  the  degeneracy  of  men.  But  the 
detennined  woman  sent  out  uiiroit  appeals. 

Her  first  call  was  to  the  women  of  the  South 
and  on  12  July  1854  the  first  meeting  was 
held.  Edward  Everett  was  one  of  the  first  to 
oRer  his  services  and  as  the  result  of  his 
lectures  $68,000  was  contributed  to   the  fund. 

In  addition  to  the  actual  iprice  of  ihe 
phntation  $300,000  had  to  be  raised  for  re- 
pairs and  when  mattets  were  prtwressiog  finely 
dw  Civil  War  brcJix  out  and  confusion  was  the 
result.  Mount  Vernon  was  neutral  ground 
throu^iout  the  bitter  stnigele.  When  the  strife 
was  ended  Miss  Cunningham  went  there  to 
live,  received  the  aid  of  Sumner  in  getting  an 
indemnity  from  the  government  and  went  on 
with  the  noble  work  she  had  undertaken. 

It  may  not  be  generally  known,  but  such 
is  the  case  nevertheless,  that  when  the  capitol 
of  the  United  States  was  planned  and  erected 
at  Washington  a  crypt  was  constructed  in  the 
basement  of  die  cajMtol,  directly  underneath 
the  rotunda.  TUs  final  resting  place  was  de- 
signed for  the  body  of  Gen.  George  Washing- 
ton. Considerable  mystery  surrounds  the  delay 
or  refusal  of  the  entombing  of  the  first  Presi- 
dent in  the  foundation  of  the  national  capitol. 
Some  claim  that  neglect  of  action  on  the  part 
of  our  national  Congress  is  responuble  for  the 
empty  crypt,  while  others,  equally  good  author- 
ity, states  that  Washington's  wish  dictated  his 
present  grave  on  the  premiacs  o£  old  Uount 
Vemon,  die  spot  of  all  others  hs  so  devoted^ 
loved. 

John  Amhs. 

The  death  of  John  Adams  and  of  Thomas 
Je£Eerson  4  Jul/  1826  is  the  most  remarkable 
necrological  coincident  in  ijie  history  of  our 
country.  Adams  married  a  minister's  daughter 
and  he  was  a  devout  Christian,  affiliating  with 
the  Unitarians  of  Braintrce,  Mass.,  and  under 
the  pulpit  of  this  antique  religious  structure 
reposes  all  that  is  earthly  of  the  eloquent  gen- 
tleman who  made  the  Declaration  o£  Inde- 
pendence an  accepted  national  decree.  He  is 
incased  in  a  leaden  coffin,  which  is  scidcd  in 
a  sIMie  sarcophagus.  His  son,  John  Q.,  placed 
B  nn(e  marUe  tablet  at  the  right  of  the  pulpit, 
with  diese  inspiring  words: 


From  fancy'i  dr™n« 


Tkouas  Jeffbssoh, 
Thomas  Jefferson,  whose  labors  so  thor- 
oughly complemented  those  of  John  Adams, 
rests  in  Williamsburg,  Va.,  beneath  a  plain 
and  unassuming  obelisk  of  granite,  in  the 
small  family  cemetery  on  the  road  leading  to 
his  famous  homestead,  Monticello.  He  did 
not  r^ard  having  been  twice  elected  to  the 
Presidency  the  height  of  his  accomfltdiments, 
as  is  shown  by  the  burial  tablet  he  wrote  for 
his  own  tomb,  the  character  of  which  he  de- 
signed. The  lines  he  wished  blazoned  on  the 
granite  read:  'Here  lies  buried  Thomas  Jef- 
lerson,    author    of    the    Dedaration    of    Inde- 


pendence, of  the  statute  of  Virginia  for  re- 
liajous  freedo 
of  Virginia.* 


uajous  freedoo^  and  fatber 


Virgin 
of  the 


Universi^ 


"The  Democrats,  aided  by  Republicans,  will 
erect  at  Washington,  D.  C„  the  most  elaborate 
memorial  to  JeSerson  ever  erected  to  any 
famed  person.  But  his  bodj[  will  not  be  dis- 
turbed from  its  present  resting  place  because 
of  Jefferson's  request  to  lie  at  the  side  of  hia 
loved  ones.  The  4>ot  he  selected  when  yet  a 
young  man.  On  a  fiy-leaf  of  one  of  his  old 
books  was  found  this  regarding  his  burial: 
■Choose  some  nnfrequented  vale  in  my  park, 
where  is  no  sound  to  break  the  stillness,  but  & 
brook  that,  bubbling,  winds  among  the  woods. 
Let  it  be  among  Uie  ancient  and  venerable 
oaks.*  The  obeusk  has  been  practically  de- 
stroyed by  crued  reUc  hunters,  who  have 
beaten  and  battered  the  granite  until  onl^  a 
few  letters  tell  whose  grave  it  is.  Vandafiam 
of  an  insane  origin  only  could  be  responsible 
for  such  desecration.  Why  does  not  the  cen^ 
tral  government  awaken  to  the  duty  it  owes 
to  the  dead  national  Presidents?  An  infinites- 
imal fraction  of  the  protective  tariff  revenues 
would  make  these  .graves  truly  shrines  for  the 
inculcation  of  national  patriotism. 

James  MMiisorr. 
He  lies  buried  on  the  centre  of  his  old  farm 
at  Montpelier,  Va.  A  brick  fence  encloses  his 
bier,  a  lot  measuring  about  100  square  feet. 
A  granite  obelisk  20  leet  high  marks  the  spot, 
ana  on  its  base  are  these  words ;  *Madison, 
bom  March  16,  1761.»  The  lovable  and  gra- 
dons  E)otly  Madison,  his  wife,  has  an  obelisk  of 
smaller  dimensions  near  by. 

James  Monkoe. 
New  York  City  for  27  years  had  the  body  of 


Norman  abbey.  The  General  Assembly  of  Vir- 
ginia looks  after  this  grave,  and  it  is  kept  up 
with  rever^tial  care. 

John  Qunrcy  Adahs. 
In  the  crypt  at  Braintree,  Mass.,  is  the  body 
of  John  {^tncy  Adams.    He  loved  bis  parents 
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dearly,  and  it  was  his  wish  to  b«  buried  at 
their  side.  He  was  religious,  and  when  Presi- 
dent he  prayed  the  pra.yers  of  his  childhood 
days.  He  related  at  a  Cabinet  meeting  that 
the  sweetest  lines  in  the  English  language  were 
those  of  the  prayer  which  begins:  "Now  I 
lay  me  down  to  sle«);  I  pray  thee,  Lord,  my 
soul  to  keep."  On  his  tomb  tablet  are  these 
lines :  'A  son  worthy  of  his  father,  a  citizen 
shedding  glonr  on  his  country,  a  scholar  am- 
bitious to  advance  mankind.  This  Christian 
sought  to  walk  humbly  in  the  sight  of  God* 

Andrew  Jacksok. 
Eleven  miles  from  Nashville,  Tenn.,  is  the 
famous    shrine,    "The    Hermitage,"    the   home 
of  Andrew  Jackson,  and  in  the  garden  of  this 


base  covering  the  graves  of  Jackson  and  his 
wife  are  erected  eight  fluted  columns  which 
sut)port  a  circular  co^e  surmounted  by  an  um. 
This  old  plantation,  with  its  sacred  remains,  was 
cared  for  by  the  women  of  Tennessee,  and  they 
have  now  oresented  this  estate  to  Tennessee, 
hence  the  State  is  guardian.  The  words  "Gen- 
era! Andrew  Jackson  bom  March  15,  1767,  died 
June  8  1845,"  are  all  that  relate  to  the  soldier 
President,  while  a  lengthy  inscription,  written 
br  himself,  is  engraved  into  the  stone  above  his 
amiably  tempered  wife. 

Uaxtih  Van  Burek. 
The  grave  of  Martin  Van  Buren  is  at  Kin- 
derhook,  N,  Y.,  and  is  marked  by  a  plain  granite 
obelisk  with  simple  inscription  stating  be  was 
the  eighth  President  of  Che  United  States. 

WnuAU  Henky  Harrison. 
Fifteen  miles  west  of  Cincinnati,  Ohio,  lies 
all  that  was  mortal  of  W.  H.  Harrison.  The 
old  brick  vault  was  recently  replaced  by  stone, 
the  inscription  is  wanting  and  patriotic  societies 
contemplate  improving  the  surroundings. 

JoHM  Tyler, 
The  American  pe(«le  have  lost  track  of 
the  grave  of  John  Tyler,  Church  records 
place  it  near  the  grave  of  James  Monroe.  A 
magnolia  tree  serves  as  a  marker;  neither  stone, 
flowers  nor  urn  indicate  the  place  of  his  burial. 
While  it  is  true  that  he  did  not  remain  loyal 
to  the  Union  —  taking  up  the  cause  of  the  Con- 
federacy, and  being  an  ardent  advocate  of 
State's  rights  —  he  nevertheless  was  a  dutiful 
and  respected  Virginian,  and  held  the  office  of 
President,     The  government  might  appropriate 


spot  until  future  generations  more  befittingly 
recognize  it 

James  K.  Folk. 
Wi^n  the  capitol  grounds  at  Nashville, 
Tenn.,  rest  the  remains  of  James  K.  Polk. 
He  certainly  has  a  beautiful  resting  place.  The 
high  hill  on  which  it  is  located  overlooks  the 
great  landscape  of  Tennessee,  and  .miles  away 
can  be  seen  with  fieldglass  the  grave  of  Jackson, 
and  Nashville,  the  Athens  of  the  Southland,  is 
proud  of  these  two  graves  and  reveres  the 
»cted  retnuns  there  deposited.   A  Isngthy  atid 


Zachary-  Tavlob. 
A  curious  oversight  regardzng  the  death  of 
General  Taylor  comes  to  light  in  the  truth  that 
the  I2th  President,  who  died  in  the  office  as 
President^  has  never  received  burial  services. 
Gen.  Richard  Taylor,  nephew  of  the  Presi- 
dent, writes:  "General  Zachary  Taylor  has 
never  been  buried,  notwithstanding  the  many 
stories  to  the  contrary.  He  died  m  1850  and 
his  remains  were  immediately  brought  to  Ken- 
ludor  by  his  brother.  Commissary  General  J.  P. 
Taylor,  and  olaced  in  a  vault  in  the  Taylor 
cemetery.'     This  cemetery  is  about  five  miles 


only  regret  is  for  the  friends  1  leave  behind 

Millard  Filluore. 
About  two  miles  from  Buflfalo,  N.  Y.,  is 
Forest  Lawn  cemetery,  and  here  a  jilain  obelisk 
rises  into  the  sky  to  desi^ate  the  iinal  home  of 
President  Fillmore.  The  word  «Fillmore»  is  on 
the  base,  but  it  does  not  state  that  he  was  an 
American  President  The  grave  is  kept  in  most 
befitting  maimer. 

Franklin  Pierce. 
Far  north  in  the  hills  of  old  New  Hampshire, 
near  the  famous  town  of  Concord,  in  Minot 
cemetery,  a  delicately  designed  pillar  monu- 
ment marks  the  grave  of  Franklin  Pierce.  A 
strange  mistake  on  the  tomb  shows :  *F rands 
Pierce,  bom  Nov.  23,  18W;  died  Oct  &  1869.» 
On  the  same  lot  are  buried  his  two  sons,  Robert 
and  Franklin,  hence  the  entire  family  is  dead. 

Jaues  Buchanan. 
Penns^vania,  with  aU  its  glorioitB  history, 
with  its  thtilling  scenes  in  Philadelphia,  has 
had  but  one  man  in  the  White  House.  This 
'fortunate  son*  was  James  Buchanan,  iriio 
°^rest5  in  peace*  at  Lancaster  in  WocKiward 
Hill  cemetery.  No  wife  lies  at  bis  side.  He 
was  a  bachelor  President  Disappointed  in 
love  he  remained  single  to  the  end  of  life. 
The  magnificent  block  monument,  with  prea- 
dential  reference,  is  pointed  out  with  pride  t^ 
the  Peimsylvaiuans. 

Abraham  .LtNOcuf. 

To  us  the  name  of  Lincoln  is  justly  asso- 
ciated wiA  all  that  stands  for  truth  and  jus- 
tice, and  to  his  fair  name  time  only  can  add 
the  laurel.  His  great  and  grand  diaracter 
will  be  more  thoroughly  understood  as  time 
rolls  on.  His  life  will  appear  in  clearer  light 
and  be  more  fully  apprecialed  by  the  genera- 
tions yet  to  come.  And  the  hour  is  close  at 
hand  when  the  name  Lincoln  will  be  nearer 
that  of  Washington  than  that  of  any  other  in 
the  long  calendar  of  fame. 

The  massive  granite  structure  in  which  he 
•sleeps  the  eternal  sleep*  is  of  a  Masonic  diar- 
acter, and  upon  its  four  forllike  bays  rest  cop- 
per figures  representing  the  heroic  charges  of 
the  men  who  saved  the  Union.  Like  for  jfelfer- 
son,  the  American  people  have  ointribnted 
.toward  erecting  on  the  old  'Lincola  home*  in 
Kentucky,   where  he  was  bom,  an  abborave 
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tnemorial  to  be  in  tbe  fonn  of  the  White  House, 
as  that  strncture  was  at  the  time  of  his  tragic 
death. 

Andrew  Johnson. 
Several  years  before  the  death  of  Andrew 

Johnson  he  chose  the  spot  where  he  hoped  to 
e  buried.  This  place  was  on  the  heights  of 
Greeneville,  Tenn.  It  is  not  generally  known 
that  he  had  two  sons  in  the  Civil  War.  Charles 
was  killed  at  Nashville  and  Robert,  a  colonel 
of  a  Tennessee  regiment,  died  in  1869.  Both 
are  buried  neai  the  graves  of  the  parents. 

Ulysses  S.  Grant. 
A  most  imposing  structure  on  the  banks  of 
the  Hudson  marks  the  final  resting  place  of 
Gen.  U.  S.  Grant.  Its  grand  proportions  and 
its  matchless  location  attract  thousands  an- 
nually. No  President's  death  was  made  into 
such  an  cxoensive  burial.  It  has  been  estimated 
that  over  Sl,0OO,O0O  were  expended  His  fu- 
neral was  the  first  real  evidences  thai  the  North 
and  South  bad  become  more  than  friendly;  ye^ 
the  brotherly  spirit  here  came  to  the  surface. 
The  Southland  retnembered  the  emcrosi^  of 
Grant  at  the  surrender  of  Lee.  They  recalled 
how  modestly,  how  tenderly  and  how  frater- 
nally he  greeted  General  Lee  on  the  day  of 
Southern  defeaL  The  death  of  the  great 
Iltinoisan  brou^t  not  only  wreaths  of  Southern 
posies,  brought  not  only  eloquence  from  South- 
ern lips,  but,  more  and  better,  tears  from  the 
defeated  Southern  hosts.  No  man  received  such 
tmiversal  homage,  and  he  grows  dearer  and  bit 
character  beccHnes  nobler  as  time  moves  on. 
His  tomb  is  a  credit  to  the  nation. 

RuTHesrosD  B.  Hayes. 
The  Hayes  tomb  or  monument  was  dedgned 
by  President  Hayes,  and  erected  over  his  wif^ 
who  died  in  1^,  and  near  it  he,  too,  was 
buried.  Its  sullen  did  proportions  are  well 
known  to  the  visitors  at  Oakwoods  cetnetery, 
Fremont,  Ohio. 

Jakes  A.  GASFiELn 
The  tragic  death  of  James  A.  Garfidd 
brought  forth  general  sympathy,  and  his  costly 
tomb  at  Lakewood,  Clevelwd,  Ohio,  is  evidence 
of  his  popular  regard.  Before  his  death  he  ex- 
pressed the  wish  of  being  baried  in  this  scenic 
cemetery.  The  structure  cost  $150,000,  half  of 
which  was  donated  by  his  pemmal  friends  in 
Cleveland  —  a  remarkable  witness  of  his  lov- 
able character. 

Chester  A.  Arthur. 

Chester  A.  Arthur,  the  quiet,  graceful  and 
diplomatic  New  Yorker,  sleeps  in  Rural 
cemetery,  Albany,  N.  Y.  Arthur  and  the 
scholarly  gentleman  who  preceded  him  rep- 
resented the  two  factions  of  the  Republican 
party,  but  during  the  official  life  both  were 
friendly. 

William  McKinley. 

President  McKinley,  whose  tragic  assassina- 
tion look  place  at  a  time  when  the  country 
was  just  emerging  from  a  cruel  war  and  enjoy- 
ing the  calm,  quieting  words  of  a  man  who 
represented  the  'peace  traits*  of  a  happy  peo- 
ple. His  tomb  at  Canton,  Ohio,  and  its  speedy 
erection  was  due  to  the  earnest  and  faithful  co- 


operation of  President  Roosevelt  and  his  praise- 
wiMlhy  Cabinet.  The  mammoth  mausoleum  cost 
$600,000. 

The  heroic  statue  of  McKinley  graces  his 
mausoleum  erected  at  Canton,  Ohio.  The 
statue  of  McKinley  is  depicted  as  he  made  his 
last  public  speech,  just  betore  his  assassination 
at  Buffalo,  when  he  urged  that  'our  real  emi- 
nence rests  on  the  victories  of  peace,  not  diose 
of  war.'  The  pose  of  the  statue  is  familiar  to 
the  public,  as  it  is  taken  from  the  photograph  of 
President  McKinley  as  he  made  Ibis  address. 
Instead  of  the  awkward  setting,  however,  that 
a  balcony  afforded  for  a  statue,  the  sculptor  has 
introduced  a  chair  of  state,  over  which  the  folds 
of  an  American  flag  appear. 

Grovei  Cleveland. 
A  handsome  memorial  is  planned  for  Cleve- 
land though  a  simple  marker  now  shows  where 
he  is  buried  at  Princeton,  N.  J. 

Benjahin  HAKKiaoN. 
Lies   buried    at    Indianapolis,    Ind.,    and    a 
plain  stone  marks  his  resting  place. 

Thecmkme  Roosevelt 
Theodore  Roosevelt  was  buried  on  8  Jan. 
1919  at  Oyster  Bay  Cemetery,  overlooking  the 
beautiful  landscape  and  waterflow  of  historic 
New  York.  There  amid  giant  trees,  wild  fern 
and  ocean  breeze  he  chose  lo  rest ;  great  nature 
lover  that  he  was  it  was  but  natural  ihai  the 
wildwood  would  claim  his  body.  Quietly  and 
without  elaborate  ceremonials  he  was  deposited 
in  the  soil  of  his  native  State. 

B.   J.    ClGRAfJD, 

Author  of  'Our  Presidents*  and  'Heratak 
Amerkana.^ 

PRESIDIO,  prc-sIdT-6,  a  Spanish  word 
which  means  "a  fort.*  It  is  applied  especially 
to  four  fortified  Spanish  forts  on  the  coast  of 
Morocco:  Alhucemas,  Ceuta,  Melilla  and  Peiion 
de  Velez.  The  military  settlements  made  by 
the  Spaniards  in  California  were  also  known 
as  presidios.  In  1729  there  were  20  presidios  in 
New  Spain,  some  of  them  founded  as  early  as 
1680  and  most  of  them  in  what  is  now  Mexico. 
The  chief  presidios  of  Spanish  California  were 
massive  forts  at  San  Franciso,  Monterey,  San 
Diego  and  Santa  Barbara.  Of  these  two,  at 
San  Francisco  and  Monterey,  continued  to  be 
military  posts  after  California  was  acquired  by 
the  United  States.  They  are  known  oHicially 
as  Presidio  of  San  Francisco  (q.v.)  and  Pre- 
sidio of  MoDlerey.  The  latter  was  founded  in 
1772  by  the  Spanish  and  at  the  present  time 
contains  398  acres.  Consult  Richman.  J.  B., 
'California  under  Spain  and  Mexico'  (Boston 
and  New  York  1911). 

PRESIDIO  OF  SAN  FRANCISCO,  Cal., 
a  United  States  military  reservation  in  the 
northwest  suburbs  of  the  city  of  San  Fran- 
cisco. It  contains  1,542  acres.  It  was  estab- 
lished as  a  military  post  by  Spain  about  1776, 
and  Mexico  continued  it  until  it  was  ceded  to 
the  United  Slates  in  1843.  It  was  established 
as  a  United  States  military  post  in  1850,  and  is 
United  States  army  headquarters  for  the  De- 
partment of  California. 

PRBSQUB  ISLE,  Me.,  town  in  Aroostook 
Oiunty,  near  Aroostook  River,  135  miles,  direct 
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northwest  of  Bangor,  on  the  Bangor  and 
Aroostook  and  the  Canadian  Pacific  railroad*. 
The  town  is  situated  in  an  agricultural  district 
and  manufactures  starch  and  lumber.  The 
population  is  increasing.    PoiL  2,938. 

PRESS,  »■»  meckanici,  see  Metal-worKing 
Machinery;  in  printing,  see  Printing  Press. 

PRKSS,  Freedom  of  the,  the  ri^t  of  every 
citizen  to  print  wtuterer  he  chooses.  The  free- 
dom, however,  does  not  prevent  his  being  amoi- 
able  to  justice  for  abuse  of  iMs  liberty.  The 
ri^ht  of  priming  rests  on  the  same  abstract 
grounds  as  the  right  of  speech,  and  it  might 
seem  strange  to  a  man  unacquainted  with  his- 
tory that  printing  should  be  subjected  to  cen- 
sorship, as  it  is  still  in  some  countries  and  has 
been  at  one  time  or  another  in  all,  any  more 
than  speaking,  and  that  the  liberty  of  the  press 
should  be  expressly  provided  for  in  the  con- 
stitutions of  most  free  States.  But  when  we 
look  to  history  we  find  the  origin  of  this,  as 
of  many  oth^  lenslative  anomalies,  in  periods 
when  politics,  religion  ajid  individual  rights 
were  confusedly  intermingled.  It  is  only  smce 
men's  views  of  the  just  Umits  of  government 
have  became  clearer  that  Ilie  liberty  of  the  pcess 
has  been  recoioiized  as  a  riftht;  and  to  England 
and  the  United  States  the  world  is  particularly 
indebted  for  the  establishment  of  this  principle. 
The  existence  of  a  censorship  of  the  press  was 
for  centuries,  however,  deemed  essential  to  the 
safety  of  all  European  governments.  Liberty 
of  printing,  as  we  understand  it,  is  a  compara- 
tively modern  notion;  Milton's  plea  for  a  free 
press  met  with  no  response  from  his  own  party, 
nor  for  many  years  later  was  it  the  cue  of 
any  parly  in  the  En^ish  conuoonwealdi  to  re- 
frain from  suppressmft  the  writings  of  their 
political  opponents.  In  England  the  liberty  of 
the  press,  soon  after  orinting  was  introduced, 
was  regulated  by  the  king's  proclamations,  pro- 
hibitions, charter  of  license,  etc,  and  finally  by 
the  court  of  star-ohamber.  The  Long  Parlia- 
ment, after  their  rupture  with  Charles  I,  as- 
sumed the  same  power.  ITie  government  of 
Charles  II  imitated  their  ordinances,  and  the 
press  did  not  really  become  free  till  the  ex- 
piration of  the  statutes  restrictini^  it  in  1693, 
after  which  it  was  found  impossible  to  pass 
new  laws  in  restraint  of  it,  and  it  has  remained 
free  ever  since,  the  last  restriction  being  done 
away  with  on  the  abolition  of  the  newspaper 
stamp  duty,  in  1856.  Such  legal  checks  as  re- 
main are  merely  intended  to  prevent  outrages 
on  religion  or  decency,  to  protect  individuals 
from  defamation  and  to  conserve  the  copvrifdil 
of  authors.  The  Constitution  of  the  United 
States  specifically  [irobibits  Congress  from  pass- 
ing any  taw  abridging  the  freedom  of  the  press. 
The  constitutions  of  most  of  the  United  States 
declare,  as  we  should  expect,  for  the  liberty  of 
the  press.  The  same  may  be  said  of  all  the 
Smith  American  republics.  In  other  conntries 
the  amount  of  freedom  enjoyed  by  the  press 
varies  considerably  and  is  frequentlv  regulated 
by  executive  laws.  At  the  outbreak  of  the 
European  War  in  1914  the  freedom  of  the  press 
in  all  countries  was  involved,  and  even  in  some 
of  (he  neutral  countries,  was  greatly  restricted, 
though  these  restriciions  did  not  apply  so  much 
to  the  essential  right  of  freedom  as  to  details 
is  connectiMi  with  At  prhtting  of  war  news. 


PRBBS— PRStS,  FRSKDOH  or  THE 


gvilty  I: 
a  deien 


As  recently  as'  1919  a  decision  of  the  Sn-  I 

preme  Court  of    Uexico  in  a  contenqit  case 
against    the   editor   and    publisher    of    a    local  I 

journal  cleared  up  several  points  concerning 
the  freedom  of  the  press  and  the  law  of  con- 
tempt of  court.  The  editor  of  the  publication  I 
was  found  guilty  of  contempt  of  court  by  the 
judge  whose  actions  he  had  criticized  in  an 
editorial,  concerning  a  legal  proceeding  which 
affected  the  publication.  An  appeal  taken  lo  the 
Supreme  Court  contended  'that  the  criticism 
made  did  not  concern  the  official  acts  of  the 
jurist,  but  merely  his  private  act,*  and  this  con- 
tention was  upheld  by  the  Supreme  Court 

While  adhering  to  the  rule  that  criticism 
calculated  to  obstruct  the  course  of  justice  may 
be  punished  as  for  a  contempt  of  court,  the 
court  held  that  cases  of  constructive  c(»itempt 
are  criminal  proceedings  and  that,  therefore, 
die  information,  the  authority  of  the  court,  the 
Weight  of  the  evidence  fincludinjf  all  presump- 
tions and  proof)  and  the  regularity  of  the  pro- 
ceedings are  governed  by  the  rules  of  criminal 
taw.  The  information  must  be  strictly  con- 
strued as  well  as  the  article  alleged  to  be  con- 
temntous,*  and  the  court  further  savs  'the  de- 
presumed  to  be  innocent  until  proved 
beyond  a  reasonable  doubt,  Ae  same  as 
^  deiendant  in  any  criminal  case.  There  are  no 
presumplions  taken  a^nsl  him,  but  ^e  pre- 
sumptions are  all  in  his  favor.*  This  is  a  wide 
departure  from  the  attitude  of  those  courts 
which  seem  to  have  presumed  that  their  critics 
were  guilty  and  to  have  thrown  upon  them  the 
burden  of  proving  the  innocency  of  flieir  in- 
tent. Certainly  in  contempt  proceedings,  where 
the  offended  judge  sits  substantially  as  accuser, 
judge  and  executioner,  the  rule  announced  is 
much  more  consonant  with  free  press  and  free 
speech  guarantees.  The  opinion  handed  down 
by  the  Supreme  Court  asserts  "it  is  not  the 
personal  dignity  nor  the  nersonal  feeUngs  of 
the  court  that  justify  contempt  proceedings,* 
and  that  'attacks  on  the  character  or  conduct  of 
a  judge  as  an  individual  may,  in  some  cases, 
be  so  gross  as  to  amount  to  a  contempt,*  but 
'only  when  they  tend  to  influence  the  course 
of  justice.*  A  most  important  holding  of  the 
court,  especially  at  a  time  when  the  rights  of 
free  speech  and  free  press  have  been  so  mudl 
clouded  by  voluntarv  and  involuntary  censor- 
ship and  by  so  mucn  public  concern  as  to  the 
effect  of  governmental  control  of  many  of  the 
means  of  cotmnuni cation,  i^  the  reafhrmatlon  of 
the  principle  that  'under  our  theoiy  of  govern- 
ment the  right  of  the  freedom  of  speedi  and 
of  the  press  are  essential  to  public  welfare.' 
While  holiUng  that  these  do  not  afford  license 
to  indulge  in  unwarranted  attacks  upon  the 
courts,  the  opinion  notes  that  'public  opinion 
has  greatly  restrained  the  courts  in  the  exer- 
cise of  Contempt  powers,  and  that  even  false 
and  cmwarranted  criticisms  of  jud^  affords 
them  no  greater  remedy  than  those  given  to  pri- 
vate citizens,  unless  they  encroach  upon  the 
rights  of  litigants  and  tend  to  instruct  justice 
in  pending  matters  or  embarrass  the  judge  in 
the  discharge  of  judicial  functions.*  See  LiB- 
EHTY  OF  THE  Prsss  ;  Censorship  of  the  Press 
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Document  No.  528,  Washington  1916). 

PRESS  ASSOCIATION  OF  LONDON, 


news  to  the  povincial  newspapers  of  the  United 
Kingdom.    See  Psess  Associations. 

PRSSS  ASSOCIATIONS,  organizations 
for  the  ^thering  and  distribution  of  news. 
The  association  of  newspapers  for  the  collec- 
tion of  news  began  before  the  invention  and 
use  of  the  tet^raph.  In  London  the  great 
dailies  and  other  agencies  supplied  the  interior 
press  of  the  country  with  stereotyped  news,  and 
more  especially  with  reports  of  the  doings  of 
Parliament;  and  in  the  United  States,  the 
shipping  and  other  news,  especiallv  foreign,  to 
be  had  at  the  Atlantic  ports,  was  collected  and 
distributed,  by  agencies,  to  subscribing  news- 
papers, by  fast  boat  and  other  means  or  trans- 
portation ;  and  fast  pony  express  was  made 
use  of  for  die  conveyance  of  news  from  the 
national  and  State  capitals  to  the  larfier  and 
most  important  centres  of  population.  A  sys- 
tem of  arbitrary  signs  was  established  at  im- 
portant harbors  far  the  fast  transmission  of 
news  to  the  great  dailies.  But  the  coming  of 
the  telegraph  gave  to  these  earlier  news  asso- 
ciations a  sudden  impetus  which  was  destined 
to  increase  with  wonderful  speed.  The  great 
newspapers  of  New  York  City  formed  an  asso- 
ciation, in  1848,  lo  pay  jointly  the  expenses  of 
the  transmission,  by  telegraphy  and  other 
means,  of  comprehensive  reports  of  the  opera- 
tions  of  the  American   forces  in   the   Mexican 


South,  the  news  was  generally  from  a  week  to 
10  days  old  when  it  appeared  in  print;  but  even 
with  all  this  delay  newspaper  enterprise  gen- 
erally outstripped  the  government  in  the  secur- 
ing of  early  reports  of  war  operations.  The 
gradual  extension  of  telegraph  lines  to  the 
South  rapidly  widened  the  field  of  these  early 
news- gatherers.  The  monthly  news  service  of 
the  Cunard  Line  between  Europe  and  Boston 
was  sent  on  to  New  York  by  wire;  and  from 
there  it  was  transmitted  to  all  parts  of  the 
country  by  various  means  of  conveyance.  With 
this  European  news  went  local  market  reports 
and  other  important  information  to  the  press  of 
interior  cities  and  towns.  The  rapid  organiza- 
tion of  the  news  features  of  the  Ecreat  cities 
followed;  and  to  the  current  daily  service  were 
added  full  reports  of  happening  of  general  and 
national  interest.  The  handling  of  news  be- 
came a  business  of  experts. 

The  Reuter  Agency,—  In  llie  meantime  Ju- 
lius Renter,  a  Prussian  government  messenger, 
conceived  the  idea  of  a  great  assodatod  press 
service  tliat  could  be  extended  lo  all  papers 
desirous  of  making  use  of  it.  In  1849  he 
opened  an  office  in  Paris;  but  the  French  gov- 
ernment discouraged  him.  This  and  the  fact 
that  the  German  government  was  ratwdly  Kk- 
tending  its  telegraph  lines  indticcd  him  to  go  to 
Aix-la-Chapelle  where  there  was  a  gap  be- 
tween the  telegraph  line  which  ended  there  and 
the  French-Bdgian  line  terminating  at  Verviers. 
Reuter  opened  a  news-colkcting  and  distribut- 
ttiK  agency  at  each  of  these  points  and  for- 
warded the  news  by  carrier  pigeon  and  other 
means  of  fast  transmission.  He  extended  his 
news  senrice  and  finally  removed  his  head- 
quarters to  London  in  1851.  This  he  had  been 
induced  to  do  owing  to  the  fact  that  the 
Dover-Calais  submarine  cable  had  iust  been 
laid.  Reuter's  London  office  began  the  trans- 
mission of  news  by  wire  from  London  to  Paris, 
at  Erst,  as  correspondent  for  various  news- 
papers on  the  Continent;  for  be  had  not  been 
able  to  induce  the  great  London  dailies  to  pur- 
chase his  news  service.  He  used  the  wires 
wherever  they  existed  and  where  they  did  not 
be  employed  special  agents  to  transmit  bis  news 
by  carrier  pigeon  or  fast  messeneer  to  all  bis 
subscribers.  In  his  work  of  extending  the  news 
fadlittes  of  the  press  he  overcame,  by  his  tire- 
less energy,  countless  difficulties,  and  soon  the 
Reuter  News  Agency  became  known  to  every 
newspaper  in  Europe,  Its  first  important  con- 
auest  was  die  London  Momina  Attvertiter, 
the  second  greatest  newspaiKr  in  England  in 
1858.  The  ftmes  and  other  British  dailies  soon 
fell  into  line  and  the  Reuter  Agency  extended 
its  news  facilities  still  more  rapidly  than  die 
rapidly,  extending  telegraph  lines.  Reuter  cor- 
respondents were  to  be  found  in  all  parts  of 
the  world. ,  In  1866  Reuter  connected  Cork 
with  Crookhaven  by  private  submarine  cable  in 
order  to  be  able  to  beat  his  competitors  in  fur- 
nishing news  of  the  American  situation.  He 
also  secured  a  concession  for  a  submarine  cable 
to  Cuxhaven  from  the  king  of  Hanover,  and 
another  for  a  cable  between  France  and  the 
United  States,  both  in  1865.  Reuter's  Agency 
and  the  Anglo-American  Telegraph  Company 
In  1868 
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papers    of    the    United    Kingdom    with    daily 
news. 

The  Havas  Agency. —  Among  the  other 
news  agencies  thai  had  already  sprung  into  ex- 
istence by  this  time  were  the  Central  News 
Agency,  the  Gjntinental  Agency,  the  Exchange 
Company,  Dalziell's  Cable  News,  the  National 
Press  Agency  and  the  Havas  Continental 
Agency.  The  oldest  of  these  was  the  latter 
which  dated  back  to  1835,  when  Charles  Havas, 
a  translator,  opened  an  agency  in  Paris  for  the 
translation  from  English  and  Continental  news- 

Kpers  of  tnlerestine  news  for  the  French  press. 
1840  Havas  established  a  carrier  pigeon  news 
service  between  Paris,  London  and  Brussels. 
This  being  the  first  attempt  at  the  rapid  trans- 
portation of  news  it  naturally  attracted  much 
attention  to  the  Havas  Agency.  Between  this 
dale  and  1850  the  name  Haras  became  well 
known  to  Ae  newspaper  world,  and  more  cspe- 
daliy  to  the  capitals  of  Europe;  for  the  Havas 
Agency  had  kept  abreast  of  the  times  and  had 
made  use  of  telegrairfi  and  railway  transporta~ 
tion  as  rapidly  as  they  had  developed.  Already, 
at  this  early  date,  Havas  furnished  daily  news 
reports  of  a  commercial,  finaneial  and  political 
nature;  and  this  had  completely  dianged  the 
nature  of  the  news  offered  by  die  daily  press. 
In  1856  the  Havas  Agency  was  amalgamated 
with  the  Bullier  Advertising  Agency;  and 
among  the  patrons  of  the  new  concern  were  the 
foremost  French  dailies.  Subagendes  were 
opened  in  Madrid,  Rome,  Vienna,  Brussels  and, 
a  little  later,  in  various  American  dties.  Work- 
ing agreements  were  entered  into  with  the 
WoliT  Agency  in  Germany  and  the  Reuter  in 
London.  This  was  followed  by  the  planting 
of  Havas  correspondents  in  all  the  important 
news  centres,  of  Europe  and  America  and  in 
almost  every  town  and  dty  of  any  importance 
in  France ;  for  the  Havas  Agency  has  always 
made  a  spedalty  of  local  French  news.  It  was 
the  first  to  make  use  of  the  principle  of  the 
mutual  exchange  of  news  between  a  central 
news  bureau  and  the  newspapers  taking  its 
service.  It  was  also  the  first  to  furnish  syndi- 
cated material  to  subscribers  in  the  form  of 
special  news  features;  and  this  part  of  the 
tmsiness  it  has  developed  very  extensively.  It 
furnishes  feuiilelont  of  a  literary  character, 
feature  stories  and  novels  written  by  the  beat- 
Imown  and  most  popular  of  French  writers. 
Fully  75  per  cent  of  the  typesetting  of  the 
Fren(±  coiutry  press  has  been  done  away  with 
through  the  'patent'  material  famished  it  in 
the  form  of  "mats*  or  stereotyped  metal  plates. 
Yet  this  local  work  has  not  prevented  the  Havas 
Agency  giving  much  attention  to  the  gathering 
of  international  news,  a  business  which  it  has 
organized  on  a  labor,  money  and  time'saving 
basts.  Special  trained  Havas  correspondents 
are  stationed  in  all  the  capitals  and  other  great 
news  centres  of  Europe.  Asia  aad  Africa;  and 
whenever  there  is  a  sudden  need  for  a  corre- 
spondent the  nearest  Havas  man  is  wired  from 
Paris  to  go  at  once  to  die  place  i^ere  his  serv- 
ices arc  required.  All  thtse  correspondents  are 
carefully  educated  in  the  ways  of  the  agency 


....  they  are   so  instructed  by 

The   Havas   Agency  was   the  first   to   establish 

and  perfect  a  very  contracted  figure  and  word 


code  for  the  transmission  hy  wire  of  routine 
news  to  countries  to  and  from  which  the  cable 
rales  for  news  were  excessively  high.  In  1879 
Havas  Agency  was  reorganized  as  a  joint-stock 
company  with  a  capital  of  Sl.700,000,  divided 
into  1,700  shares  of  $100  each. 

The  Wolff  Borean  and  the  Oversea  News 
Service  became,  in  1917,  a  part  of  the  adver- 
tisinst  machinery  of  the  German  government 
which  purchasea  a  controlling  interest  in  each 
of  them.  To  strengthen  this  strong  news  and 
advertising  meditun  control  was  also  secured  of 
more  than  50  per  cent  of  the  stock  of  some  of 
the  foremost  daily  papers  in  Germany  and 
Austria.  Among  these  were  the  Deutsche 
Zeihtng,  Frankfurirr  Nochtrichun  and  the 
Lokai  Anzeigtr.  This  new  conciliation  of 
news  agendes  also  secured  control  of  the 
greater  part  of  the  advertising  patronage  of 
Germany,  and  through  this  control  of  adver- 
tising it  secnred  a  powerful  influence  over  die 
policy  of  the  most  important  dailies  in  Austria. 

The  Aaeociated  Frees  of  New  York  was 
organized  prior  to  1860,  and  the  Western  As- 
sodated  Press  was  formed  during  the  Ovtl 
War  period.  The  latter  was  a  strong  co- 
operative organization,  and  for  many  years  it 
was  an  important  factor  in  the  business  of  news 
gathering  in  this  country.  For  20  years  the 
New  Yoik  Assodated  Press  and  the  Western 
Assodated  Press  worked  together  in  harmony. 
The  wires  of  the  Western  Umon  Telegraph 
were  utiliied  for  transmitting  reports,  and  thou- 
sands of  miles  of  leased  wires  were  constant^ 
in  use.    In  1882  the  United  Press  was  formed 


rival,  the  Press  News  Assodation,  entered  the 
field.  Meanwhile  dbsensions  arose  over  con- 
tracts between  the  New  York  and  the  Western 
associations,  and  the  disputes  were  carried  into 
the  courts.  The  evidence  showed  that  the  West- 
em  Assodated  Press  had  made  contracts  for 
franchises  between  January  1883  and  January 
1893  with  newspapers  in  the  Far  West,  calling 
for  payments  under  the  contracts  of  $118,410. 
Of  this  amount  the  books  showed  that  $85,294 
had  actually  been  paid  in.  One-half  of  this 
amount' was  claimed  by  the  New  York  Asso- 
dated Press  as  its  share  of  the  money  collected 
from  such  sales  of  franchises.  Suits  and 
counter  suits  were  commenced  and  the  Westem 
Assodated  Press  was  finally  dissolved.  A  new 
Associated  Press  was  organized  under  the  laws 
of  Illinois  and  for  several  years  a  close  rivalry 
existed  between  this  comnany  and  the  United 
Press.  Then  dissensions  arose  and  in  1900  the 
Associated  Press  was  reorganized  and  reincor- 
porated under  the  laws  of  New  York  State.  In 
the  meantime  the  Press  News  had  died  from 
financial  mismanagement  and  soon  afterward 
the  United  Press  was  wrecked.  TTie  Assodated 
Press  now  be^n  a  prosperous  career  with  no 
rival  worthy  qI  the  name.  The  New  York  City 
Press  Assodation,  a  local  concern,  was  incor- 
porated as  a  part  of  the  Assodated  Press,  which 
began    an    exchange     arrangement    with 


ceived  their  foreign  and  domestic  reports  from    . 
the  Assodated  Press.     The  Sun  organized  an 
independent  news-gathering  service,  called  the 
I^ffan    Bureau,    and    from    the    niini  of   the 
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United  Press  co-opented  with  a  number  of 
nmrspapers  between  New  York  and  San  Fran- 
cisco, thus  buildins  up  a  creditable  organiza- 
tion independent  ai  the  Associated  Press.  A 
third  organization,  the  Scripps-McRae  Press 
(Western  service)  and  the  Publisher's  Press 
(Eastern  service)  in  1903,  was  serving  news  to 
several  hundred  newspapers.  These  two  com- 
panies, practically  one,  divide  the  eastern  and 
western  fields  between  them.  The  three  press 
assodations  were  strenuous  rivals  during  the 
Spanish- American  War,  and  special  correspond- 
ents were  sent  with  the  American  fleets  and 
the  annies  in  the  field.  Reporters  were  also 
Stationed  at  every  port  on  the  Southern  coasts. 
An  Associated  Press  correspondent  was  with 
Dewey  at  the  battle  of  Manila  Bay.  All  three 
associations  maintain  resident  correspondents  in 
the  larger  American  cities,  and  m  London, 
Paris,  Rome  and  the  foreign  capitals.  Throu^- 
out  the  European  War  correspondents  of  the 
Associated  Press  were  maintained  at  the  front 
in  France,  where  Reoter'a,  Havas  and  other 
news  agencies  were  also  represented  either 
directly  or  indirectly.  Correspondents  were 
also  maintained  in  all  centres  where  war  or 
important  political  news  was  to  be  had. 

Newspaper  Sj^dicKte. —  Closely  allied  with 
the  press  associations  is  the  newspaper  syndi- 
cate which  instead  of  furnishing  current  daily 
news  supplies  special  articles,  correspondence, 
fiction  and  miscellaneous  literary  materia!  to 
thousands  of  daily  and  weekly  newspapers 
throughout  the  country.  S.  S.  McClure  was  the 
pioneer  in  this  field,  followed  by  the  American 
Press  Association,  the  Bacheller  and  Johnson 
syndicate,  the  A,  N.  Kellore  Newspaper  Union, 
the  Leslie  Syndicate,  the  Bulletin  Press  Asso- 
ciation and  numerous  others.  The  syndicate 
is  enabled,  by  its  sales  of  the  same  article  to 
many  customers,  to  purchase  matter  quite  out 
of  the  reach  of  the  mdividual  newspaper,  and 
to  sell  it  on  terms  that  each  can  afford.  The 
scheme  is  found  to  be  so  advantageous  that 
practically  all  the  leading  newspapers  use  syndi- 
cate matter  to  a  considerable  extent.  Besides 
the  firms  engaged  primarily  in  the  sjmdicate 
business,  several  leading  metropolitan  daily 
newspapers,  notably  the  New  Yorfc  Herald  and 
the  American,  dispose  of  their  own  matter  to 
papers  published  in  other  cities.  In  addition  to 
these  there  are  now  in  the  United  States  news 
syndicates  for  almost  every  kind  of  newspaper 
enterprise.  If  one  wishes  to  start  a  local  maga- 
zine, for  instance,  he  can  secure  32.  64  or  96 
pages  of  material  already  printed  and  ready 
to  bind  in  handsome  cover,  with  or  without 
advertising,  at  a  very  nominal  price,  if  he  pub- 
Ush  the  advertising;  and  all  that  is  necessary  is 
to  add  a  few  pages  of  local  to  have  a  finely 
printed  and  illustrated  publication. 

J.  H.  CORKTN. 


PRBSS-OANO,  the  name  given  in  England 
to  a  detachment  of  seamen  who   {under  the 

command  of  a  naval  officer)  were  empowered, 
in  time  of  war,  to  take  any  seafaring  men  and 
oblige  them  to  serve  on  board  the  king's  ships. 
Consult  Fletcher,  W.  J.,  'The  Press-GanB>  (in 
'The  19lh  Century  and  After,'  Vol  L,  p.  761, 
London  1901).    See  Imfressuent. 


PRBSSBURG,  pres'boorg,  or  rnn-a- 
BURG  (Magyar,  Ponsony).  Czecho-SlovakU, 
O)  free  city  in  the  west,  capital  of  a  county 
of  the  same  name,  on  the  left  bank  of  the 
Danube,  35  miles  east  of  Vienna.  The  site  of 
ine  town  is  remarkably  fine,  being  in  the  form 
of  a  semi-circlt  bounded  on  the  south  bv  the 
Danube,  from  the  banks  of  which  it  gradually 
ascends  to  the  west  and  north  toward  ramifica- 
tions of  the  Carpathians ;  and  an  extensive 
plain,  covered  with  gardens,  vineyards,  meadows 
and  corn-fields,  forms  its  boundai?  on  the  easL 
The  houses  are  built  of  brick  and  stone,  and 
of  two  or  three  stories.  The  edifices  most  de- 
serving of  notice  are  the  Landhaus,  or  Hall  of 
the  Diet,  in  which  the  chambers  ol  the  kingdom 
used  to  meet,  but  now  used  as  a  courthouse  1 
the  cathedral,  a  huge  Gothic  pile  with  a  lofty 
steeple,  begun  in  11X0,  consecrated  in  1452  ana 
rebuilt  in  1845-67,  less  remarkable  as  a  church 
than  as  the  place  where  the  kings  of  Hun- 
gary were  formerly  crowned;  a  number  of 
churches  and  monasteries,  the  Jesuit  church, 
a  synagogue,  the  city  hall,  begun  in  1288. 
theatre,  archbishop's  palace,  orphan  hospital  ana 
barracks.  The  city  possesses  a  number  of  in- 
teresting monuments,  foiui tains  and  brides. 
The  old  castle,  formerly  residence  of  the  king 
of  Hungary  and  located  on  a  rock  about  27S 
feet  above  the  Danube,  is  now  a  ruin.  Of  edu- 
cational institutions  there  are  a  law  school, 
gymnasiums  for  boys  and  girts,  a  military  acad- 
emy, Protestant  and  Catholic  tyceums  and  a 
well-equipped  library.  The  industrial  estab- 
hshments  are  devoted  especially  to  the  manu- 
facture of  wooden  ware,  musical  instruments, 
gloves  tobacco,  silk  ribbons,  alcohol  and  wool- 
ens. There  are  also  flour  and  sawmills  and,  in 
the  suburbs,  a  sulphur  factory  and  slate  quar- 
ries. The  trade,  chiefly  in  corn,  is  extensive. 
Outside  the  town  there  used  to  be  an  arti- 
ftcial  mound  called  the  Coronation  Hill,  to 
which  the  newly-crowned  kings  of  Hungary 
rode  in  grand  procession  and  brandished  the 
sword  of  Saint  Stephen  toward  the  north, 
south,  east  and  west,  signifying  thereby  that 
they  undertook  to  defend  the  kingdom  from 
danger,  come  from  which  quarter  it  mi^ht 
Pressburg  is  a  place  of  very  great  anliqm^, 
being  first  mentioned  in  the  9tb  century.  In 
1S41,  when  the  Turks  captured  Buda.  it  became 
the  capital  of  Hungary,  [ill  the  Emperor  Joseph 
II  restored  this  dignity  in  1784  to  Buda.  Press- 
burg. however,  continued  to  be  the  seat  of  the 


Bavaria  was  concluded  here  in  1805.  Soon 
after  the  establishment  of  this  new  republic  of 
Ciecho-Slovakia,  the  name  of  the  city  was 
changed  to  Bratislava.  Pop.  78,223,  of  which 
32,790  are  Germans.  31,700  Hungarians  and 
11,600  Slovaks;  59,200  are  Roman  Catholics. 
10,500  Protestants  and  8200  Jews.  (2)  The 
county  of  Pressburg,  area,  about  1,700  square 
miles,  is  traversed  by  part  of  the  Carpathian 
chain  in  the  north;,  in  the  south  it  is  flat  and 
fertile.  It  is  watered  by  the  Danube,  March 
and  Waag,  and  3delds  com  and  grapes,  Tlie 
large    forests    furnish    abundance    of    timber. 


Freistadt  Pressburg*  (Pressburg  1890)  ;  Ortvav, 
T.,  <Geschichte  der  Sladl  PresibnrK  bis  1526' 
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(6  vols..  Pressburg  1892-1903);  'Pressburg's 
Strassen  und  Platze>   (Pressburg  1905). 

PRESSED   GLASS.     See  Glass.  Vaki^ 

TIES  OF. 

PRESSBNS]^,  Bdmond  Debanit  de,  iA- 

moA  de-olt  de  pra-s6n-si,  French  Protestant 
theologian:  b.  Paris,  3  June  1824;  d.  there,  8 
April  1891.  He  studied  theology  under  Vinet, 
Tholuck  and  Meander  and  in  1847  was  appointed 
pastor  of  the  independent  Cfaapelle  Taitbout  in 
Paris.  Throughout  his  whole  career  he  was  an 
eloquent  opponent  of  the  connection  of  church 
and  state  and  an  able  supporter  of  evangelical 
Christianity.  He  also  took  part  in  politics,  in 
1871  was  elected  to  the  National  Assembly  by 
the  department  of  the  Seine,  and  thenceforward 
constantly  sought  to  consolidate  the  republic 
on  a  thoroughly  liberal  basis-  He  was  elected 
a  life  senator  in  1883.  He  founded  the  Revue 
Chretienne  in  1854  and  conducted  it  till  his 
death.  In  spite  of  his  many  activities  he  found 
time  for  the  publication  of  a  large  number  of 
works:  'Du  Catholicisme  en  France'  (Paris 
1851) ;  "Histoire  des  troia  premiers  siicles 
de  I'figlise  Chretienne>    (6  vols.,  Paris  1858-77; 


of  Oiristiarity'  (2  vols.,  London  1877-78) ; 
'L'Ecole     Critique     et     JSsus-Oirist'      (Paris 

1863)  ;  translated  by  L,  Cforkran  as  <The  Criti- 
cal School  and  Jesus  Christ>  (London  1865); 
'L'figlise   et   la   Revolution   Fran^aise'    (Paris 

1864)  :  translated  by  J-  Stroyan  as  <The  Church 
and  the  French  Revolution'  (London  1865); 
and  by  J.  P.  Lacroix  as  ^Religion  and  the  Reign 
of  Terror'  (New  York  1869)  ;  <Le  pays  de 
I'evangile'  (Paris  1864) ;  translated  as  'The 
Land  of  the  GospeP  (London  1865)  ;  <J*Su»- 
Christ,  son  temps,  sa  vie,  son  ceuvre'  (Paris 
1865) ;  translated  by  Harwood-Holmden,  A., 
as  'Jesus  Christ:  His  Times,  Life  and 
Work'  (London  1866)  ;  'fitudes  *vang61iques' 
(Paris  1867)  ;  <Rome  and  Italy  at  the  Opening 
of  the  (Ecumenical  Council'  (translated  by 
George  Prentice,  New  York  1870) ;  'Le  concile 
du  Vatican,  son  histoire  et  ses  consequences 
politioues  et  religicuses'  (Paris  1872);  'La 
liberte  religieuse  en  Europe  depuis  1870' 
(Paris  1874);  'Eludes  contemporaines'  (Paris 
1880) ;  translated  by  Harwood-Holmden,  A.,  as 
•Contemporary  Portraits'  (London  1879)  ;  'Le» 
Origincs'  (Paris  1883);  translated  by  Har- 
wood-Holmden, A.,  as  'A  Study  of  Origins' 
(London  1883) ;  'Variitia  morales  et  poli- 
tiqucs'  (Paris  188S)  ;  'Les  finglises  Libres  de 
France  et  la  reforme  francaise  du  XV I  e 
Slide'  (Paris  1887)  |  'Alex.  Vinet.  d'apres  Sa . 
Correspon dance  inedite'  (Paris  1890).  Of  his 
sermons  quite  a  number  have  also  been  pub* 
lished,  the  most  important  of  which  are  'Le 
Rideinpleur,  etc'  (Paris  1854);  translated  as 
'The  Redeemer'  (Edinburgh  1864) ;  'Discours 
religieux'  (Paris  1859)  ;  'The  Mystery  of  Suf- 
fering and  other  Discourses'  (translated  by  A, 
Harwood-Holmden,  London  1868) ;  'Le  de- 
voir' (Paris  1875).  Consult  Loyson,  H.,  'Ed- 
mond  de  Pressensi'  (Paris  1891)  ;  Rouasel,  Th., 
'Notice  sur  la  vie  et  les  (Euvres  de  Pressensi' 
(Paris  1894) ;  Thiemt  H,  P.,  'Guide  Bibli- 
ographique  de  la  Litttrature  Frangaise'  (pp. 
35M25,  Paris  1907). 

PRESSURE.    See  FoBce;  Powek. 


PRESSURE  FIOURSB,  m  mineralogy. 
are  certain  radiating  lines  developed  by  Ilie 
pressure  of  a  point  on  a  crystal  or  cleavage  sur- 
face. They  are  diagonal  to  the  percussion 
figures. 

PRBSTAGE,  Edgar,  English  Utterateur: 
b.  Manchester,  20  July  1869.  He  was  educated 
at  Radley  School,  Abingdon,  and  Balliol  Col- 
lege, Oxford.  In  1902-03  he  was  engaged  as 
law  student  and  solicitor  and  at  different 
periods  was  special  lecturer  in  Portuguese  lit- 
erature at  the-  Universi^  of  Manchester,  exam- 
iner in  Portuguese  to  the  universities  of  Man- 
chester, London,  Liverpool,  Leeds  and  ShdBeld 
and  the  civil  service  commission-  He  is  cor- 
responding member  of  the  Lisbon  Academy  of 
Sciences,  the  Institute  of  Coimbra,  etc.,  and 
commendador  of  the  Portuguese  order  of  S5o 
Thiago.  Mr.  Preslage's  works  are  "Cincoenta 
documentos  ineditos  relativos  8  D.'  Francisco 
Manuel  de  Mello';  'Cartas  de  D.  Francisco 
Manuel  de  Mello  escriptas  a  Antonio  Luii  de 
Aievedo';  'Portuguese  Literature  to  the  End 
of  the  XVIII  Century';  'Registo  da  Frequesia 
de  Santa  Crui  do  Castdlo  de  Lisboa' ;  'Letters 
of  a  Portuguese  Nun'-  'Sixty-four  Sonnets  of 
Quental' ;  'Short  Stories,*  and  contributions  to 
encyclopedias  and  periodicals. 

PRESTER  JOHN  (Priest  or  Presbyter 
John),  a  semi-legendary  character  of  the  Mid- 
dle Ages.  It  was  reported  by  travelers  that 
there  was  a  Christian  prince  who  reigned  in  the 
interior  of  Asia  under  his  name,  and  the  same 
stoiy  was  also  known  to  the  Crusaders.  Albert 
of  Aix  and  Otto  of  Freisingen  speak  of  him  in 
the  12th  century;  the  Franciscan  Rubniquis,  in 
the  13th,  attributes  the  name  of  Presier  John 
to  a  Nestorian  prince,  Ung  Khan,  who  had 
reigned  in  Karakoram  over  two  Mongol  tribes 
and  perished  in  a  war  against  (Genghis  Khan, 
above  half  a  century  before  the  tune  of  his 
journey.  Other  travelers  of  the  13th  century 
also  mention  this  personage.  Who  this  Prester 
John  was  cannot  be  determined.  The  supposi- 
tion that  he  was  one  of  the  chief  priests  ot  the 
Lamaites  does  not  agree  with  the  position  as- 
signed to  his  residence  by  the  travelers,  nor.do 
any  etymological  explanations  seem  satisfac- 
tory. The  Portuguese  in  the  ISth  century,  hear- 
ing a  story  of  the  Christian  prince  in  the  in- 
tenor  of  Africa,  whose  name  was  Ogan,  and 
who  was  in  fact  the  ne^s  (king)  of  Abyssinia, 
and  being  misled  by  the  resemblance  of  the 
names  Ogan  arid  Ung  Khan,  made  the  mistake 
of  transferring  the  throne  of  Presier  John 
from  Asia  to  Africa  and  giving  the  name  to 
the  Abyssinian  princei  Consult  Baring-Ckiuld, 
S.,  'Curious  Myths  ,6f  the  Middle  Ages'  (2 
vols.,  London  1867-68) ;  Brunct,  G.,  'La 
L^gende  du  Prctre-Iean'  (Bordeaux  1877); 
Hakluyt  Society,  'llie  Book  of  Sir  Marco 
Polo'  (2  vols.,  London  1874) ;  Oppert,  G.,  'Der 
Presbyter  Johannes  in  Sage  und  Geschichte' 
(2d  ed,  Berlin  1870)  ;  Yule,  Sir  Henry,  'Cathay 
and  the  Way  Thither*  (2  vols.,  London  1866) ; 
Zamcke,  F.,  'Der  Priester  Johannes'  (in 
'Albhandlungen  der  Koenigl.  Saechsisdiea, 
(ksellschaft  der  Wissenschaften,'  Vols.  XVJI 
and  XIX,  Phik>logisdi-Historische  Klasse,  Vol. 
VII.  pp.  827-1030,  Vol.  VIII,  pp.  1-186,  Ldp- 
rig  1879-83). 
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PRXSTON,  Ann,  American  rtiysicfan  and 
educator:  b.  West  Grove,  Pa.,  1  Dec.  1813;  d 
Philadelphia,  Pa.,  18  April  1872.  She  was  tfa« 
dau^tcr  of  Amos  Preston,  a  Qiiaker|  and  her 
first  ktiowledge  of  medicine  was  gained  in  marly 
years  of  care  for  an  invalid  mother.  Upon 
die  opminK  of  the  Women's  Ifcdital  CtMege 
of  Philadelphia  in  1850  Bhe  enrolled  as  astu- 
dent  and  was  graduated  in  1852.  She  engaked 
in  practice  id  Philadelphia,  achieving  manced 
toccess,  and  in  1854  she  became  pr^essor  of 
pbyfiology  and  hygiene  at  her  alma  mates,  oc- 
cwying  tbe  office  of  dean  after  1S66.  She  wal 
isstnuttental  in  the  establishment  of  the 
Woman's  Hospital  in  Philadelphia,  which  abe 
later  served  as  con»)lting  physician.  Her  lee* 
tures  and  addresses  were  strikingly  aUe,  and 
her  defense  of  her  sex  as  medical  practitioners 
when  in  1867  the  Philadelphia  County  Medical 
Society  decided  to  make  public  objection  to 
them  resulted  in  a  reversal  of  the  decision. 
She  wrote  several  essays  on  medical  education 
for  women  and  was  author  of  a  volume  of 
verse,  'Cousin  Ann's  Stories  for  Children' 
(1848). 

PRSSTON,  Hanist  Waton,  American 
translator  and  novelist:  b.  Danvers,  Mass.,  6 
Aug.  1336;  d  Canriiridge,  Mass.,  3  June  1911, 
At  an  early  age  she  became  noted  as  a  linguist 
and  has  since  achieved  a  biilliant  reputation  aa 
a  translator  from  the  Latin  and  Provencal  lan- 
guages and  as  an  essayist.    Much  of  her  work 


and  letters  of  Madame  Swetchine'  (1867)] 
Mistral's  'Mirdo'  (1873)  ;  C.  A.  Sainte-Beuve'E) 
'Memoirs  of  Madame  Desbordes  ValiiKire^ 
(1873) :  Paul  de  Musset's  'Biography  of  Ai- 
fred  de  Mu5set>  (1877);  C  A.  Sainte-Beuve'a 
'Portraits  of  Celebrated  Women*  (1880) ; 
VirgU's  <Georgics>  (1881);  F.  M.  A.  de  Vol- 
taire's 'Contes  de  Voltaire*  in  <Oxford  Mod- 
em French  Series'  (1912).  Of  her  own  original 
works  the  following  have  been  published:  ..'As- 
pendale'  (1871);  'Love  in  the  19th  Ceim^ry' 
(1873);  <Is  That  AllP  (1876);  'Troubadours 
and  Trouveres,  New  and  01d»  (1876)  :  »A  Year 
in  Eden'  (1887);  with  Louise  Dodge,  'The 
Guardians'  (1888);  and  'The  Private  LiE«  (^ 
the  Romans'  (1893). 

PRBSTON,  John  Stnitfa,  American  politi- 
cian and  soldier:  b.  near  Abington,  Va.,  20 
April  1809;  d.  Columbia,  S.  C,  1  May  188L 
He  was  a  younger  brother  of  William  Campbell 
Preston  (q.v.)  and  was  graduated  from  the 
Hampden-Sidney  College  in  1824,  studied  at  the 
University  of  Virginia  and  at  Harvard,  and 
after  an  extended  tour  of  Europe  settled  in 
Columbia.  He  was  a  member  of  the  South 
Carolina  legislature  in  1848-56  and  gained  a 
high  reputation  as  an  orator.  He  openly  and 
ardently  upheld  the  secession  movement,  beaded 
his  State's  delegation  to  the  Charleston  Con- 
vention in  I860,  and  in  die  followii^  j'ear 
became  one  of  the  commissioners  to  Virginia, 
wB"ere  he  made  a  brilliant  speech,  urginc  seces- 
sion upon  that  State.  He  served  in  the  Con-" 
federate  arniy  throughout  the  entire  war.  He 
was  engaged  at  the  first  battle  of  Bull  Run 
uid  afterward  was  assigned  chief  of  the  con- 
scription department  with  the  rank  of  brigadier- 
general.  After  the  war  he  lived  in  Europe  f6r 
a  time,  and  after  his  return  to  the  United 


States  retnained  a  bitter  opponent  of  the  goV- 
epiment  nntil  his  death. 

PRSSTON,  Margaret  Tunkin,  American 
author:  b.  Milton,  Pa.,  19  May  1820;  d  Balti- 
more Md.,  28  March  1897.  She  was  the 
daugliter  of  George  Junkin  (q.v.),  a  well- 
known  Presbyterian  clergyman,  who  in  1829 
moved  with  nls  family  to  (}ermantown,  Pa., 
and  in  1832  to  EJiston,  Pa.,  where  he  became 
the  first  president  of  Lafayette  College  (q.v.). 
From  1841-W  she  lived  at  Oxfordt  Ohio,  where 
her  father  had  moved  after  acoeptmg  the  pre^- 
dency  of  Miami  University.  In  1844  he  be- 
came once  more  president  of  Lafayette  C^lief^e, 
necessitating  the  removal  of  his  family  again 
to  Eastop.  In  1848  her  father  accepted  the 
presidency  of  Washington  College,  now  Wash- 
ington and  Lee  University,  at  Lexington,  Va., 
at  which  place  the  family  continued  to  reside 
from  then  on.  la  1857  she  was  married  to 
John  T.  L.  Preston,  one  of  the  fo\inders  and 
a  member  of  the  faculty  of  the  Vir^^nia  Milt- 
taiy  Institute.  Later  on  he  served  on  the  staff 
of  Stonewall  Jackson,  who  bad  married  Mrs. 
Preston's  younger  sister.  Mrs.  Preston  con- 
tinued to  reside  in  Lexington  until  1892,  two 
years  after  her  husband's  death.  She  then 
moved  to  Baltimore,  MA,  where  until  her  own 
death  she  made  her  home  with  her  oldest  son. 
In  1855  she  translated  the  Latin  hymn  'Dies 
Ii»>  and  in  1856  published  her  first  book,  a 
hovel  entitled  'Silverwood.'  Her  subsequent 
work  is  almost  entirely  in  verse  and  is  characr 
teriied  by  deep  reSgious  feeling  and  an  ardent 
espousal  of  the  Confederate  cause.  She  pub- 
lished 'Beechenbrook:  a.  Rhyme  of  Ae  War* 
(Baltimore  1866);  'Old  Songs  and  New> 
(1870) ;  'Cartootis'  (Boston  1875) ;  'Centen- 
nial Poem  for  Washington  and  Lee  Univer- 
Mty,  Lexmglon,  Va..  178S-l88S>  (New  York 
IffiS);  <FoT  Love's  Sake'  (1886);  'A  Handfnl 
of  Monograt^s,  Continental  and  English' 
(New  York  1886)  ;  'Colonial  Ballads,  Sonnets 
and  Otfter  Verse*  (Boston  1887)  ;  'Semi-Cen- 
tennial Ode  for  the  Virginia  Mifitary  Institute, 
Lexington  Va..  1839-89'  (Nevir  York  1889); 
'Chimes  for  Church  (Children'  (Philadelj^ia 
1889)  ;  'Aunt  Dorothy;  An  Old  Virginia 
Plantation  Story*  (New  York  1890).  Hef 
tory,  giving  an  interesting  and  vatuable  his- 
tory of  her  life  in  the  South,  is  published  In 
part  in  Elizabeth  Preston  Allan's  'Life  and 
Letters  of  Margaret  Junldn  Preston'  (Boston 
1903).  Consult  also  Picket,  L.  C.  'Literaiy 
UearthstoneK  of  Dixie'  (Pbiladetpbia  1912). 
.  PRESTON,  Thomas  Scott,  American  Ro- 
man Catholic  clergyman:  b.  Hartford  Conn., 
23"  July  1834;  d  New  York,  4  Nov.  18M.  He 
was  graduated  from  Washington  (now  Trinity) 
College  in  1843,  from  the  General  Theologies 
SeminaTV  of  the  Protestant  Episcopal  CSiurch  in 
1846  and  held  assistant  rcctorates  in  New  York. 
In  1849  he  entered  the  Roman  Catholic  Church, 
and  after  study  at  Saint  Joseph's  Seminary, 
Pordham,  N.  Y.,  was  ordained  priest  in  1850. 
He  became  chancellor  of  the  archdiocese  of 
New  York  in  1853.  and  in  1863  rector  of  Saint 
Ann's,  New  York.  In  1872  he  was  made  vicat^ 
jteneral  of  the  New  York  archdiocese,  in  1^1 
he  was  made  monsignor  and  in  1888  nrothono- 
tary  apostolic.  He  vigoronsly  opposed  the  land 
and  labor  movement  of  Henry  George  (q.v.) 
and  was  active  in  urging  the  e ' 
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of  Dr.  McGIynn  (q.v).  He  founded  and  for 
many  years  directed  the  Sisters  of  the  Divine 
Compassion.  As  a  preacher  he  enjoyed  consid- 
erabfe  popularity.  Among  his  niany  contro- 
versial and  devotional  works  are  'The  Ark  of 
the  Covenant ;  or,  A  ?eries  of  Short  Discourses 
Upon  the  Joys,  Sorrows,  Glories  and  Virtues  of 
the  Ever  Blessed  Mother  of  God'  (New  York 
I860):  'The  Life  of  Saint  Mary  Mapdalene* 
(New  York  1860);  'The  Life  of  Saint  Vin- 
cent de  Paul>  (New  York  1866)  ;  'Lectures  on 
Christian  Unity'  (New  York  1867) ;  'Lectures 
on  Reason  and  Revelation'  (New  York  1866); 
^Christ  and  the  Church'  (New  York  1870) ; 
'Vicar  of  Christ'  (New  York  1878) ;  'The 
Divine  Paraclete'  (New  York  1879);  'The 
Protestant  Reformation'  (New  York  1879)  ; 
'Protestantism  and  the  Bifcle'  (New  York 
1880)  :  '(niristian  Unity'  (New  York  1881)  ; 
'Protestantism  and  the  Church*    (New  York 


Divine  Sanctuary^  (New  York  1887)  ;  'Geth- 
semane'  (New  York  1887).  Consult  Brann, 
<The  Rt.  Rev.  Thomas  S.  Preston,  Vicar  Gen- 
eral' (New  York)  ;  Preston,  'Remembrances 
of  My  Brother  Thomas.' 

PRESTON,  William,  soldier,  lawyer:  b. 
near  LouisviUe,  Ky.,  16  Oct  1806;  d  Lexing- 
ton,  Ky.,  21  Sept.  1887.  He  was  educated  at 
the  Harvard  College  Law  School,  from  which 
he  was  gt^duated  in  183&  He  then  entered 
upon  the  practice  of  law  in  Kentucky  and  took 
much  interest  in  politics.  During  the  Mexican 
War  he  served  as  lieutenant-colonel  of  a  Ken- 


sentative  in  the  Kentucky  legislature,  but 
the  Whig  party  broke  up  he  became  a  Demo- 
crat. During  Buchanan's  administration  he  was 
Minister  to  Spain.  He  returned  to  America  in 
time  to  see  the  beginning  of  the  Civil  War. 
In  1861-62  he  was  colonel  on  the  staS  of  Albert 
Sidney  Johnston.  In  1862  he  was  made  briga- 
dier-general. He  was  engaged  in  the  campaigns 
of  the  Western  army,  notably  at  Vicksburg, 
Baton  Rouge,  Murfreesboro  and  Chickamauga- 
In  1864  he  was  sent  to  the  Trans-Mississippi 
Department  and  in  1865  was  made  major-gen- 
eral. After  the  war  he  settled  in  Lexington, 
where  he  practised  law  until  his  death.  In 
1867  he  was  a  member  of  the  Kentucky  legis- 
lature and  in  IS30  a  delegate  to  the  National 
Democratic   Convention. 

PRESTON,  WiDiun  Campbell,  American 
legislator  and  educator:  b.  Philadelphia,  Pa., 
^Dec.  1794;  d.  Columbia,  S.  C.  22  May  1860. 
He  was  graduated  from  the  South  Carolina 
(College  in  1812,  studied  law  and  was  admitted 
to  the  bar  in  1820.  He  established  a  law  prac- 
tice in  Columbia,  S.  C,  in  1823,  and  speedily 
became  prominent  in  his  profession,  excelling 
as  a  jury  lawyer.  He  sat  in  the  State  legis- 
lature in  1828  and  in  1830-32,  where  heboldly 
advocated  nullification  and  won  a  high  reputa- 
tion as  an  orator.  In  1S33  he  was  elected  to  the 
United  States  Senate,  but  refused  to  act  with 
his  colleague,  Calhoun,  in  the  laller's  support  of 
Van  Buren,  and  resigned  his  office  in  1842.  In 
184S-S1  he  was  president  of  the  South  Carolina 
College  and  a  trustee  of  it  from  1851  to  1857 
and  proved  an  able  and  successful  administra- 
tor.   He    established    the    C^umbia    Lycctun, 


which  be  endowed  with  his  own  libnrr  of  3,000 
volumes.  Consult  UUIer,  W.  L.,  'Wilham 
Campbell  Preston'  (in  TJie  Green  Bag.  Vols. 
XI  and  XII,  Boston  1899-1900)  lO'Neall.  J.B.. 
'Biographical  Sketches  of  the  Bendi  and  Bar 
of  Soufli  Carolina'    (Charleston  1859). 

PRESTON,  Canada,  town  in  Waterloo 
County,  Ontario,  at  the  confluence  of  the  Speed 
and  Grand  rivers,  55  miles,  direct,  southwest  of 
Toronto,  on  the  Grand  Trunk  and  Canadian 
Pacific  railways.  It  is  an  outport  for  Ontario 
and  has  flour  and  law  mills  as  well  as  manu- 
factories of  iron  castings,  woolens,  shoes,  fur- 
niture, piano-players  and  other  industries,  in- 
cluding machine  shops.  The  population  is 
steadily  increasing.    Pop.  3382. 

PRESTON,  England,  an  important  manu- 
facturing town  of  Lancashire,  28  miles  north- 
east of  Liverpool,  on  a  height  above  the  north 
bank  of  die  Ribble,  near  the  head  of  its  estuary, 
and  on  the  London  and  North-Western  and  the 
Lancashire  and  Yorkshire  companies  railvrays. 
The  river  is  spanned  by  five  bridges,  llie 
handsome  central  railway  station  cost  about 
(1,000,000  Other  important  buildings  are  die 
Gothic  town-hall ;  courthouse,  in  the  Doric 
Style;  a  new  infirmary,  the  house  of  correction, 
the  custom-house,  corn-exchange,  new  gas 
oflkes,  large  and  handsome  market-shed,  ex- 
tensive barracks,  workhouse,  theatre  and  as- 
sembly-rooms ;  the  Literary  and  Philosophical 
Institution,  provided  with  a  library  and  mu- 
seum; the  Harris  Institute  of  Literature,  Art, 
Science  and  Technical  Instruction  (formerly 
the  Mechanics'  Institute,  and  now  {ffeatty  en-  j 

larged) J  The  Free  Public  Library  and  Museum,  ' 

in  the  (irecian  style,  with  many  valuable  paint- 
ings, etc.  The  ecclesiastical  edifices  include  a 
number  of  Established  churches,  beside  Roman 
Catholic  and  other  diapels.  Among  the  former 
Christ  Church  is  admired  for  Hxc  purity  of  its 
Norman  architecture;  and  the  parish  church, 
wbidi  has  been  rebuilt  in  the  decorated  style 
of  the  14th  century,  with  a  sptre  196  feet  hiiih, 
is  also  a  fine  building.  Saint  Walburge's  Ro- 
man Catholic  Chape^  which  has  a  beautiful 
spire  306  feet  high,  ranks  as  the  most  splendid 
place  of  worship  in  Preston.  The  town  is  sup- 
plied with  water  from  reservoirs  situated  near  | 
Longridge,  18  miles  northeast  of  Preston,  with 
a  capaaty  of  405,000,000  gallons.  On  the 
south  side  of  the  town  are  two  beautiful  public 
^rks,  and  on  the  north  side  is  the  Moor  Park. 
The  original  staple  manufacture  of  the  town 
was  linen,  which  is  still  woven,  but  has  been 
completely  eclipsed  by  the  cotton  manufacture, 
especially  spinning,  first  introduced  in  1777. 
There  are  engineerin)^  worln,  macfaine-shcqts, 
iron  and  brass  fouadnes,  boiler  works,  brew- 
eries, malt-houses,  roperies,  tanneries,  etc  A 
consickrable  shipping  trade  is  carried  on,  thou^ 
it  was  king  obstructed  by  the  condition  of  the 
Ribble.  Since  1884  die  nver  has  been  canalized  i 
and  large  docks  have  'been  built  and  a  very 
considerable  increase  in  the  trade  has  taken 
place.  Preston  and  Lancaster  are  connected  I^ 
canal. 

Preston  is  said  U)  have  risen  on  the  decay 
of  Ribcbester,  the  Roman  Rigodunum,  situated 
about  11  miles  farther  ud  the  river.  Its  name, 
originally  Priest's  town,  it  owed  to  the  nimiber 
of  religious  houses  which  it  contained.  About 
600  it  was  a  Saxon  settlement;  in  1322  it  was 
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taken  and  burned  down  by  Robert  Bruce;  in 
die  great  Civil  War  it  espoused  the  RoyaHst 
cause,  and  suffered  severely  duriiw  the  contest, 
baving  been  twice  captured  by  the  Parliatnen*- 
tarians,  who  on  the  latter  occasion  were  headed 
iiy  Cromwell  in  person;  in  the  rebellion  of 
1715  it  waa  occuiaed  by  the  Jacobite  forces,  who 
erected  barricades  and  made  a  brave  resistance, 
btit  were  altimately  obliged  to  surrender. 
Uodem  Preston  is  a  Parhamentary  borough, 
Tetumin^  two  members.  Its  municipal  govern^ 
ment  is  in  the  hands  of  a  mayor,  12  aldermen 
and  36  councillors.  Pop.  about  117,113.  Con- 
*ult  Clemesha,  H.  W.,  'A  History  of  Preston 
fn  Amoundemeie'  (in  'Publications  of  the 
University  of  Manchester,  No.  67,  Historical 
Series  No.  14,'  Manchester  1914)  ;  Fishwkk, 
H..  'History  of  the  Parish  of  Preston*  (Roch- 
dale 1900);  Whittle,  P.,  'History  of  the 
Borongh  of  Preston>   (2  vols.,  Preston  1837), 


liams  began  to  organize  a  Confederate  force 
at  Frestonburg,  in  eastern  Kentucky,  to  operate 
in  the  interioi-  of  the  State.  On  S  November 
Gen.  WilUafii  Nelson,  who  had  advanced  against 
him  with  three  Ohio  recimcnts,  detachments  of 
Kentucky  infantry  ana  cavalry  and  two  sec- 
tions of  artillery,  with  a  part  of  this  force  en- 
countered a  detachment  thrown  forward  by 
Williams  to  cover  his  withdrawal.  After  a 
well-contested  engagement  at  Ivy  Mountain, 
Williams  was  forced  from  his  position  and  re- 
treated thrai^  Pouttd  Gap  into  Vtrsinia,  with 
a  loss  of  10  Killed,  15  wounded  and  40  missing. 
Nelson  was  recalled  to  Louisville,  and  Wil- 
liams returned  to  Frestonburg.  Gen.  Humphrey 
Uarsball  had  been  ordered,  1  November,  to  the 
command  of  the  Confederate  forces  in  eastern 
Kentucky,  induing  diose  of  Williams,  and  soon 
bad  in  addition  two  Virginia  regiments  and  a 
battery  of  four  Runs,  making  a  total  force  of 
about  2,400  men,  who  were  badiv  clothed,  many 
of  them  barefooted,  and  generally  badly  armeo, 
many   of   the   men  having   onl^   shotguns   and 

Suirre trifles.  In  the  beginning  of  January 
62  Marshall  had  the  in'ealer  part  of  ms  com- 
mand intrenched  near  PaintsviUe,  on  the  main 
branch  of  the  Big  Sandy  River,  a  few  miles 
north  of  Frestonburg.  On  17  December  Gen- 
eral Buell  assigned  Col.  James  A.  Garfield  to 
the  command  of  a  brigade  of  about  3,000  men, 
-partly  cavalry,  and  sent  him  against  Marshall 
and  to  clear  the  valley  of  the  Big  Sandy.  On 
the  23d,  when  Garlield  began  his  march  up  the 
course  of  the  river,  the  greater  part  of  the 
brigade  was  concentrated  at  Louisa,  on  the 
BiK  Sandy.  On  6  Jan.  1862,  after  driving  in 
several  scoutint;  parties,  Garfield  arrived  witbin 
seven  miles  of  Paintsville.  Marshall,  well  in- 
formed of  his  approach,  fell  back  from  Painta- 
ville  on  the  night  of  the  5th  to  the  forks  of 
Middle  Creek,  about  three  miles  above  Fres- 
tonburg. Garfield  advanced  through  Ptrints- 
ville,  defeated  Marshall's  cavalry  at  the  mouth 
of  Jennis'  Creek  on  the  7lh,  and  on  the  morning 
of  the  IQth  attacked  Marshall  on  Middle  Creek 
with  cavalry  and  was  repulsed  by  artillery  alone. 
Garfiekl  now  attacked  with  infantry  and  the 
light  continued  from  noon  to  near  dark  with 
varying  success,  several  Union  advances  being 
repulsed ;  but  Marshall  finally  abandoned  his 
position,  though  not  retiring  from  the  field  nn- 
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til  neact  morning,  when,  being  out  of  food  for 
his  men,  he  marched  to  Martin's  Mill.  Garfidd 
did  not  pursue.  He  crossed  the  river  on  ibt 
11th  and  occupied  Frestonburg,  and  on  the  I2th 
md  19th  wimdrew  to  Paintsville.  Both  sides 
alaimed  the  victory.  Garfield  bad  1,700  men  on 
the  field,  and  his  loss  was  two  killed  and  25 
woimded.  Marshall  had  1,500  engaged,  and 
lost  11  killed  and  15  wounded.  Consult  'Official 
Records>  (VoL  VII)  ;  The  Century  Company's 
'Battles  and  Leaders  of  the  Civil  War'  (ed. 
by  R.  U.  Johnson  and  C  C.  Buel,  Vol.  I, 
New  York  1887)  ;  'War  of  the  Rebellion :  Com- 
pilation of  Of&cial  Records  of  ^e  Union  and 
Confederate  Armies'  (Series  1,  Vol  Vll,  p. 
21 :  Vol.  XX,  Ft.  1,  p.  31 ;  Vol.  XXI,  p.  1065; 
Washington  1882-88). 

PRESTONFANS,  pr6s-tdn-pSnz',  Scot- 
land a  small  town  in  Haddingtonshire,  on  the 
Finn  of  Forth,  nine  miles  east  of  Edinbur^ 
celebrated  for  the  battle  fought  in  the  vicinity, 
31  SepL  174S,  when  the  Highlanders,  headed 
by  Prince  Charles,  defeated  the  royal  trooM 
commanded  by  Sit  John  Cope.  Pop.  1,923. 
Consult  M'Neii,  P.,  'Prcsionpans  and  Vicinity^ 
(Tranent  1902). 

PSESTWICH,  Sir  Jeieph,  English  geokr- 
«st:  b.  London  12  March  1812;  d.  Shoreham, 
Kent,  23  June  1696^  He  spent  one  year  at  Uni- 
versity College,  London,  continued  his  geoloeiad 
studies  though  at  the  age  of  18  he  entered  his 
father's  office  and  for  many  years  he  was 
a  prominent  wine  merchant.  The  Geolog- 
ical Sooiety  conferred  a  medal  upon  him  in 
1849,  and  he  received  like  honors  from  the 
Royal  Society  in  1865.  In  1864  he  became  a 
member  of  the  Water  Commission  and  in  1866 
of  the  Ro^  Coal  Commission.  In  1870  he  be- 
came president  of  the  Geological  Society  and  in 
.the  same  year  married.  In  1872  he  retired 
from  business.  He  became  professor  of  geology 
at  Oxford  1874  and  though  advanced  in  years 
for  the  adoption  of  a  new  profession  his  vast 
learning  andtbe  vigor  with  which  he  approached 
his  new  task  enabled' him  to 'fill  the  position  with 
great  success.  His  most  important  researches 
relate  to  the  Tertiary  deposits,  which  he  re- 
arranged and  reclassified,  and  evidences  coit- 
ccming  the  e^cistence  of  the  prehistoric  man. 
He  also  applied  his  knowledge  to  the  practical 
question  of  obtaining  from  underground  waters 
a  better  supply  for  cities.  He  retained  his  pro- 
fessorship at  Oxford  until  1888,  was  connected 
-with  various  important  scientific  societies  and 
in  1896  was  knighted.  He  was  a  Fellow  of  the 
■Geological  Society,  the  Royal  Society,  the  Chenu- 
ca!  Society,  the  Geological  Society  of  France, 
an  associate  of  the  Institute  of  Civil  Engineers 
and  an  honorary  and  corresponding  member  of 
a  number  of  English  and  foreign  scientific  so- 
cieties. Oxford  University  gave  him  the  do- 
gree  of  D.C.L.  in  1888.  His  writings  reached 
the  large  number  of  140.  Of  these  the  follow- 
ing were  published  in  book  form:  'A  Geolofp- 
ical  Inquiry  respecting  the  Water-bearing 
Strata  of  the  Country  around  London,  etc.* 
(London  1851;  new  ed.,  1895);  'The  Ground 
beneath  Us ;  Its  Geological  Phases  and  Changes, 
etc.'  (London  1857) ;  'An  Index  Guide  to  the 
Geological  Collections  in  the  University 
Museum,  OxforS'  (Oxford  1881);  'Geology, 
Chemical,  Physical  and  Stratigraphical*  (2  vols., 
Oxford  1886-88) ;  'Collected  Papers  on  Some 
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Controverted  Questions  in  Geoioey'  (London 
1895)  ;  'On  Certain  Phenomena  BelonginK  to 
the  Close  of  the  Last  Geological  Period,  and  on 
flieir  Beariiw  upon  the  Traditloti  of  the  Flood* 
(London  IS95>.  llie  balance  of  his  writinga 
was  published  in  sdetttific  journals  and  maga* 
lines.  Consult  Lady  Preitwidi,  'Life  and  Let- 
ters of  Sir  loaewi  PreMwich'  (Edinbnrgfa 
1899). 

PRESUBfPTIOH,  in  law.  is  a.  supposition 
beld  as  good  or  real  before  it  is  shown  or  cer- 
tainly known  to  be  so.  Presumptions  art  either 
furit,  or  juris  el  de  jure.  A  legal  presumption 
m  law  is  one  established  in  taw  till  the  contrarjr 
be  proved.  Thus^  a  person  who  has  the  pos- 
session of  goods  IS  presumed  to  be  the  owner, 
's  assumed  to  be  innocent  unless  the 


n  or  other  in  most  cases  where  the  evidence 
is  general  or  inconclusive.  Thus,  where  a  per- 
son has  disai^peared  and  has  not  been  heard  of, 
tlie  law  will  in  general  presume  that  he  is  slin 
alive,  unless  after  a  lapse  of  time  considerably 
exceeding  the  ordinary  duration  of  himian  life; 
but  if  there  be  evidence  of  his  continuous  unex- 
plained absence  from  hom^  and  of  the  non- 
receipt  of  intelligence  concerning  hbn  for  a 
ferlod  of  seven  years,  tfae  presumptioii  of  life 


PRETORIA,  prc-tdM-9,  South  Africa,  ad- 
ministrative capital  of  the  Union  of  SouA 
Africa  (q.v.)  and  the  province  of  the  Trans- 
V!nl  (q.v.),  situated  on  the  banks  of  the  small 
river  Aapies,  a  tributary  of  the  Limpopo,  4,500 
feet  above  sea- level,  46  miles  northeast  of 
Johannesburg,  349  miles  by  rail  west  of 
Delagoa  Bay  and  1,003  miles  by  rail  northeast 
of  Cape  Town.  The  town  is  regularly  laid  out 
and  many  of  the  streets  are  planted  with 
splendid  willow  trees.  The  most  important 
public  buildings  are  the  government  buildings, 
in  Church  Square,  sunnounted  by  a  statue  of 
Liberty;  the  post  office:  the  Dutch  ReftM-raed 
church,  formerly  in  the  centre  of  Cburch 
Square,  destroyed  in  1905 ;  the  Anglican 
cathedral  of  Saint  Alban;  a  Roman  Catholic 
church,  with  school  and  convent  buildings;  a 
new  Dutch  Reformed  church;  the  former  presi- 
dency and  residence  of  the  late  Paul  Kruger 
(q.v.)  j  the  Jewish  synagogue,  a  handsome  build- 
ing; the  new  market  builainga;  the  law  courts; 
a  public  librvy,  containing  English  and  Dutch 
books;  the  National  Museum  adjacent  to  the 
Zoological  Gardens;  a  new  opera-boase.  Pre- 
toria,  since  1916,  is  the  administrative  seat  of 
the  newly  constituted  University  of  South  Af- 
rica, consisting  of  six  colleges  in  various  parts 
of  die  Union  with  a  total  of  87  teacbers  and 
560  students  in  1915-16.  The  to«m  is  lifted 
by  electricity,  and  public  waterworks  were 
Opened  in  1891.  Just  outside  the  town  are  the 
barracks,  and  near  them  the  prison  is  situated. 
In  1696  the  Boer  authorities  bejtan  the  con- 
struction of  a  circle  of  six 'forts  round  the 
I€>wn,  which  since  the  Boer  War  have  been  dis- 
mantled.    Pretoria  was  founded  m  1855,  aiMl 


was  named  in  honor  of  Aadriet  Pretorius,  the 
first  President  of  tfae  South  African  ELepublic 
la  1864  it  r^Jaeed  Potchefstroom  as  die  seat 
of  the  central  administration.  In  December 
1880  die  Briti^  garrison  in  Pretoria  was  be- 
sieged by  a  force  of  Boers,  and  on  the  retro- 
ccMioa  of  the  country  in  the  fcdiowing  year  the 
town  was  evactaated  by  the  British  troopa.  The 
gtdd-rush  which  b^n  about  1886.  and  the 
working  of  the  natBral  wMlth  of  the  nd^d)or- 
iag  Witwalersrand,  had  a  great  influence  npon 
the  condition  of  Pretoria,  which  was  rapidly 
improved  in  respect  of  arcbitectore  and  sanita- 
tion. On  5  Jane  1900  the  town  was  occufned, 
practically  without  oppositioi^  by  a  British 
force  uader  Lord  Roberts,  after  President 
Kinder,  who  had  for  many  years  been  the 
doounant  figure  of  the  town,  had  Aed  in  May, 
and  then  be^me  the  headquarters  of  the  Britiai 
operatjons  in  the  Sotttii  African  War  (q.v.). 
It  was  at  Pretoria  that  on  31  May  1902  the 
peace  articles  were  signed.  In  190/  the  first 
Parliament  of  the  Transvaal  (q.v.),  which  by 
that  time  had  become  a  self-governing  part  of 
the  British  Empire,  met  at  Pretoria.  It  was 
later  displaced  by  a  Provincial  Cowndl.  Since 
1903  Pretoria  is  a  municipality,  controlling  its 
sewers,  water  and  electric-light  systems,  as  well 
as  its  trolley  lines.  There  are  a  number  of  at- 
tractive suburbs,  in  one  of  which,  Brynttrron,  is 
located  Meintjcs  Kop  which  has  become  the  site 
for  the  public  offices  of  the  Union.  In  the 
cemetery  at  the  western  end  of  the  town  are 
buried  Paid  Kruger  and  many  of  the  British 
who  fell  in  the  Boer  War.  Nearby  is  also  the 
big  new  Central  Railway  station  and 
workshcffis.  The  world-famed  Premier  Dia- 
mond Mine  is  about  30  miles  northeast  of 
Pretoria.  The  population,  which  before  the 
war  was  ahout  12,000,  has  increased  to 
over  29,618.  Consult  Berthold,  H.,  'Pre- 
toria, die  Hauptstadt  des  Neuen  Suedafrika' 
(in  'Zeitschrift  fur  Kolonialpolitik,  Kolonial- 
recht,  und  Koloniahvirtschaft'  (Vol.  II,  pp. 
826-835,  Berlin  1909)  ;  Hillegas.  H.  C,  *Pre- 
toria  Before  the  War'  (in  Harper's  New 
Monthly  Mogasine,  Vol.  C,  pp.  S48-SS7,  New 
York  1900);  'Pretoria.  News  of  the  Camp. 
A  Journal  Published  in  the  Military  Camp  of 
Her  Majesty's  Forces  Defending  Pretoria,  25 
Dec.  1^  to  9  A;iril  1881 '  (ed.  by  C  Du-Val 
and  C.  Decker,  Pretoria   1880-81). 

PRETORIUS  (Dutch,  pc&-t6'rl-us),  Har- 
thinaa  Wmaela,  Boer  soldier  and  politician:  b. 
Natal,  1827;  d.  Potchefstroom,  South  Africa,  19 
May  1901.  He  took  part  in  the  "Gnat  Trek> 
of  1836,  and  in  1852  became  commandaat-^en- 
eral  of  tfae  Boers.  He  made  a  name  for  him- 
self in  his  c^tadty  as  commander  of  the  forces 
maldng  war  upon  the  Kafirs,  and  shortly  after- 
waid  (in  (1860)  he  was  elected  President  of  the 
Orange  Free  State;  in  1864  of  the  South  Afri- 
can  R^Miblic.  Re-elected  in  18£6,  he  soon  after- 
wsfd  re^^ed.  After  the  Boer  trouble  in  1877 
And  folla>wing  years  Pretorius  formed  part  of  the 
provisional  Transvaal  government  in  ISSQ. 
After  Kruger's  election  in  1883,  Pretorius  took 
small  part  in  the  afiairs  of  the  republic,  bang 
persistently  opposed  to  the  war  policy  against 
Great  Britain  as  destined  eventually  to  subvert 
the  independence  it  sought  to  secure.  Pretoria, 
tbe  capital  of  the  Transvaal,  was  named  in  Ids 
honor. 
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PREVENTIVS  MBOICURE 


PIBVENTIVS  UEDICINB.  Genenlly 
the  term  'preventive  medicitie*  bag  been  re- 
garded as  almost  synonymous  with  public 
nygiene  and  its  application  has  been  confined 
to  the  operations  of  the  sanitary  authorities  fai 
the  prevention  oi  the  infections  and  coto- 
municable  diseases.  Thete  operations  have  dm 
in  the  past  included  even  all  ol  the  more  im> 


tended.  Formerly  cholera,  plague,  yelkrw 
fever,  t]^hus  fever,  efndeiaie  dysentery,  small- 
poK,  scarlet  fever,  diphtheria  and  ty^oM  fever 
practically  comprised  all  of  the  diseases  which 
came  specifical^  under  the  supervision  of  the 

Kbhc  health  authorities.  Recently  this  list 
t  been  considerably  increased  by  some  tant- 
lary  boards.  Many  of  the  (fiseases  referred 
to —  for  exanyite,  diolera,  plague,  yellow  fever, 
epidemic  dysentery  —  have  practically  passed 
frcHU  the  supervision  of  the  authorities,  at 
least  in  the  temperate  zones,  because  either 
th^  no  k)ii0er  occur  at  all  in  these  regions 
or  only  octaaianaUy  a  case  or  a  provp  of  cases 
a^ears  and  calls  for  Ef>«eiftc  action  and  super- 
vision. The  eradication  of  these  epidemic 
diseases  may  be  r^arded  as  the  ^eatest  tri- 
umph of  preventive  medicine.  It  will  of  course 
be  noted  that  public  bj^ene  or  previ 
medicine,  in  thia  restricted  sense,  has 
little  or  no  cogmcancc  as  yet  of  many  exceed- 
ingly important  communicable  diseases,  such 
as  syphius,  gonorrhoea,  puerperal  fever  and, 
generally  sp^ldng,  even  of  tuberculosti. 

Preventive  medicine  in  die  proper  sense  has 
a  very  much  broader  scope  than  that  indicated 
and  may  be  defined  as  the  sum  of  all  medical 
knowledee  applicable  to  the  prevention  of  dis- 
caee — ol  all  disease  in  the  broadest  sense  and 
not  sknply  of  the  communicable  diseases.  It 
preaupposes  iJm  widest  hnowLedlge  of  medidne 
and  has  hs  essential  foandation  in  our  knowt 
edt{e  of  the  anatomy  and  cansatioa  of 
disease.  Preventive  medicine  comprtses,  there' 
fore,  the  pro^ylaxis  of  disease;  it  is  general, 
comprising  those  measures  which  are  applicable 
to  the  prevention  of  disease  in  the  commtmity 
(including  especially  the  communicable  dis* 
cases),  and  it  is  indi^dduaL  as  applied  to  the 
prevention  of  disease  of  all  IdniiB  in  the  in- 
dividual members  of  the  comimitiily.  Genera) 
prophylaxis  refers  to  what  are  spoken  of  as 
preventable  diseases  and  these  in  the  broad 
sense  may  be  regarded  as  all  of  the  tnfections 
diseases  which  are  cotnnrunicable.  Individual 
prophylaxis  has ,  a  still  wider  scope  and  in- 
cludes the  whole  sum  of  medical  knowledge 
as  applied  to  the  prevention  of  diseases  (of 
all  varieties)  and  the  prolongation  of  life.  Gen- 
eral prophylaxis  and  individual  pr<qihyhxis 
do  not  always  run  along  wholly  i»arallel  lines; 
for  what  is  best  for  the  individual  is  not  neces- 
sarily best  for  the  community.  Preventive 
medicine  is  an  applied  science  and  includes  all 
purely  medical  knowledge  applicable  to  the  at- 
tainment of  its  aim.  In  securing  its  aim  pre- 
ventive medidne  necessarily  improves  the  gen- 
eral physical  well-being  or  the  in<Uvidual  and 
thus  liie  is  rendered  not  only  lonicer,  but 
happier. 

General  prophylaxis  attains  its  purposes  in 
different  ways.  Through  the  establishment  of 
sea  quarantine  it  attempts  to  exdude  infectious 


diseases  which  are  cndacic  These  are  sp«dcen 
of  as  "quarantiiiable  diseases'  and  they  of 
conne  must  differ  with  locality,  depending 
upon  what  communicable  diseases  are  endemic 
in  a  locality.  In  the  United  States,  plague, 
dwlera,  tyi^us  fever,  yellow  fever  and  leprosy 
are  the  diseases  which  the  authorities  espcdalfy 
attempt  to  exclude  from  the  country.  Scarlet 
fever,  measles,  diphtheria  and  smallpox,  being 
endemic,  are  not  held  at  quarantine,  but  are 
referred  to  isolation  hospitals  for  sapervision 

Sntil  their  termination.  During  recent  vears 
le  quarantioablc  diseases  have  been  almost 
completely  excluded  from  this  coiuUry.  Oc- 
casionally a  case  has  been  admitted  at  some 
pomt  and  a  group  of  cases  or  a  localized 
epidemic  lias  followed;  but  in  almost  all  in- 
stances the  outbreaks  have  been  of  a  restricteid 
and  local  character.  It  does  not  seem  probaUe 
that  in  North  America  there  will  ever  agatB 
be  any  serious  daiiger  of  the  prevalence  of 
cholera,  plague,  typhus  fever  or  leprosy.  In 
deaiing  with  the  other  communicable  diseases 


._  transmission.  In  some  instances  the  at- 
ten^t  is  made  to  destroy  the  cause  or  prevent 
its  entrance  into  the  bodyj  in  other  instances, 
to  render  the  individual  insusceptible  to  the 
cause  and  at  the  same  time  protect  him  from 
exposure  to  infection.  For  example,  the  cause 
of  smallpox  not  betn^  known,  it  ie  vain  to 
attempt  to  destroy  it  in  the  individual;  but  as 
vacdnation  renders  a  person  insusceptible  to 
smallpox,  it  proves  an  absolutely  elHctent  means 
for  preventing  the  prevalence  of  this  disease. 
In  cities  and  countries  where  vacdnation  and 
revaccination  are  enforced  smallpox  rapidly 
disappears,  and  even  when  cases-  are  introduced 
from  without,  the  disease  does  not  extend. 
Thus  in   Prussia,  where  there  is  compulsory 

different  intervals  later  in  life^  smallpox  prac- 
tically does  not  exist.  In  different  pbrtionB 
of  the  United  States  the  prevalence  ot  small- 
pox in  epidemic  form  is  determined  in  eaidb 
instance  by  the  thoroughness  with  which  differ- 
ent communities  have  been  vacdnated.  In  Ae 
recent  Great  War  less  than  a  dozen  deadis  from 
smallpox  took  place  in  an  army  of  4,000JX)0 

In  t^hoid  fever  the  methods  followed  in 
prevention  are  of  a  different  character.  The 
typhoid  badlli  which  cause  t^hoid  fever  are 
practically  always  taken  into  the  body  through 
the  mouth,  usoally  in  drinkiDg  water  or  food. 
The  commonest  sources  of  infection  are  con- 
taminated water,  milk  and  oysters  and  also  the 
direct  infection  of  those  in  immediate  contact 
with  typhoid  fever  cases,  l^  the  transfer  of 
the  ty^^oid  badlli  to  the  mouth  on  soiled  hands 
or  from  eatlag  or  drinking  utttiisilB.  Aerial 
infection  plays  a  small  part  in  the  causation 
of  this  disease.  The  prevalence  of  typhoid 
fever  has  been  very  greatly  restricted  W  the 
protiCction  of  *he  sources  of  wBter-«upply.  by 
the  a^lication  of  sanitary  measunes  to  the 
collection  of  milk,  by  proper  disposa)  of  sew- 
age and  in  receiK  years  by  preventive  inocula- 
tion, which,  in  large  armies,  have  made  what 
was  a  formidable  disease  almost  non-existent. 
Sewage  is  the  medium  through  which  the 
typoia  infection  reaches  the  water-supply.    Milk 
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is  infected,  not  wlien  derived  froni  the  animal, 
but  subsequently,  from  the  wftsbing  of  utensils 
with  contaminated  water  or  in  some  similar 
way.  As  yet  no  active  measures  have  been 
adopted  by  the  sanitary  authorities  to  prevent 
die  conlaminatian  of  shellfish  throu{;h  the 
sewage-poll uti<]n  of  the  water  in  whidi  the 
shellfish  beds  a.re  situated.  This  is  probably 
a  modi  more  comtnon  source  of  infection  than 
has  been  generally  supposed.  In  the  case  of 
scarlet  fever,  measles,  diphtheria,  cbickenpox, 
whooping-cough  and  mun^,  prophylactic 
measures  comprise  the  removal  of  the  sick  if 
possible  to  special  isolation  hos^ntals  designed 
for  this  puriK>se  and  the  adequate  disinfection 
of  clothing,  rooms,  furniture,  bedding,  etc., 
which  may  have  become  infected  by  contact 
with  the  sick.  At  present  no  other  means  are 
available,  excMrt  in  diphtheria,  largely  because 
of  the  lack  of  knowledge  as  to  the  exact  causes 
of  these  diseases.  In  diphtheria,  besides  these 
measures,  there  is  now  a  method  for  rendering 
the  individual  insusceptible  to  the  disease  for 
short  periods  by  administering  immuniring  In- 
jections of  dilrfitheria  antitoxin.  By  these  in- 
jections the  individual  may  be  rendered  insus- 
ceptible to  the  disease  (as  in  smallpox  by  vac- 
cination}, but  the  immtmity  is  of  short  dura- 
Many  sanitary  authorities  arc  now  adojjt- 
ing  measures  for  the  prevention  of  tuberculosis, 
which  causes  more  deaths  diroughout  the  dvi- 
liied  world  than  any  other  single  disease.  Here 
again  the  problem  of  prophylaxis  differs  from 
(bat  applicable  to  any  of  the  other  diseases 
tnenlioncd.  In  tuberculosis  the  tubercle  bacilli, 
which  are  the  cause  of  the  diseases  are  solely 
contained  in  the  discharges  from  the  diseased 
tissues,  but  tiiC  only  form  of  tuberculosis  (the 
disease  may  affect  any  organ  or  tissue  of  the 
body)  in  which  the  discharges  containing  the 
tnbercle  bacilU  are  likely  to  be  a  source  of 
danger  to  others  is  tuberculosis  of  the  lungs  or 
Sulmonary  consumption.  In  this  form,  tubercle 
bacilli  are  frequently  present  in  the  expectora- 
tion in  almost  incredible  numbers.  The  pro- 
phylaxis of  tobercnlosis  is,  therefore,  prac- 
tically comprised  in.  the  destruction  of  the  ex- 
pectoration of  persons  suffering  from  pul- 
monary tuberculosis  at  the  time  or  its  exit  from 
the  body.  If  this  could  be  absolutely  accom- 
p1i!:hed  the  transmission  of  tuberculosis  from 
(me  person  to  another  would  be  almost  com- 
pletely avoided.  A  common  source  of  infec- 
tion IS  probably  present  in  the  minute  drops 
of  atomized  expectoration  which  are  forcibly 
discharged  into  the  air  in  coughing  and  sneez- 
ing, unless  the  mouth  and  nose  are  covered 
during  these  acts.  The  prevention  of  tubercu- 
losis only  requires  the  exercise  of  scnipulous 
care  with  regard  to  the  expectoration,  the  re- 
moval to  isolation  hospitals  of  those  who  are 
unwilling,  too  ignorant  or  unable  because  of 
weakness,  to  adopt  proper  precautions  and  ihe 
disinfection  of  rooms,  with  their  contents, 
which  have  been  occupied  hy  tubercular 
patients.  There  remain  to  be  considered,  aside 
from  diis  i)rophylaxis  as  ai)plicable  to  the 
human  being  the  measures  necessary  because 
of  the  possible  transmission  of  the  disease  from 
animals,  especially  through  the  meat  and  milk 
of  tubercular  cows.  But  while  this  is  a  real 
danger,     its     importance     has     probably     been 


greatly  overestimxted.  It  is  now  well  known 
that  tuberculosis  very  rarely  exists  at  birth. 
It  is  never  inherited,  in  the  strict  sense,  and 
only  in  very  exceptional  instances  does  intra- 
uterine infection  occar. 

General  prophylaxis  has  as  yet  scarcely 
touched  upon  many  of  the  other  infectious  and 
probably,  to  some  extent  at  least,  preventable 
diseases.  The  venereal  diseases  have  been  ig- 
nored because  the  problem  is  so  largely  a  social 
one.  No  preventive  measures  even  pramising 
in  their  diaracter  have  been  suggested  for  deal- 
ing with  them.  The  prevalence  of  the  puerperal 
diseases  has  been  very  largely  reduced  through 
individual  prophylaxis  at  the  time  of  childhirtti. 

The  diarrhoeal  diseases  of  infancy  are  not 
as  a  rule  properly  to  be  re^rded  as  com- 
municable, but  their  prevalence  nas  been  great^ 
restricted  through  the  work  of  health  authori- 
ties in  the  sanitary  control  of  milk  and,  to  a 
less  extent,  of  the  waler^upply.  The  reduc- 
tion during  recent  years  in  the  death-rate  from 
diarrbccal  diseaaes  of  diildren  under  two,  which 
has  taken  place  ahnost  everywhere  in  this  coun- 
try, is  almost  tdienomenal,  and  indirectly  tbe 
reduced,  prevalence  of  these  diseases  has  ma- 
terially decreased  others  brought  on  by  them  — 
diseases  of  malnutrition,  such  as  ridcets^  etc 
The  results  which  have  thus  been  accomplished 
have  been  due  almost  entirely  to  increased  medi- 
cal knowledge  and  its  intelligent  application  to 
preventive  medicine. 

Preventive  medicine,  however,  in  the  truest, 
broadest  and  best  sense,  includes  not  only  this 
work  in  the  general  application  of  medical 
knowledge  to  restrictine  uie  prevalence  of  the 
infectious  diseases  in  the  community,  but  also 
the  aK>lication  of  medical  knowledge  to  the 
protection  of  the  individual  from  disease  of  all 
kinds  at  every  staple  in  life  from  bitth  to  old 
age,  and  it  is  this  individual  prophylaxis  which 
Ieis  received  the  least  attention  either  from 
the  medical  profession  or  from  the  people. 
Here  is  a  very  large  field  for  intelligence  work. 
A  moment's  consideration  shows  at  once  the 
impossibility  of  formtilating  general  rules  or 
of  applying  the  same  rules  to  alt  individuals, 
for  it  is  a  matter  of  common  observation  that 
individuals  differ  widely  in  their  physical  and 
mental  characteristics,  susceptibilities  and 
tendencies.  Hie  occurrence  in  different  families 
of  certain  similar  types  of  disease  in  successive 
generations  is  a  matter  of  general  observation, 
and  the  influences  whidi  are  injurious  at  one 
period  in  life  may  be  not  only  not  harmful 
hut  beneficiBi  at  another.  It  is  most  unfortu- 
nate, from  this  point  of  view  at  least,  that  the 
family  ^ysician  of  former  times  is  so  gen- 
erally disappearing.  The  ideal  family  physician 
knew  thoroughly  the  family  histories  of  his 
patients,  their  tendencies,  susceptiW lilies,  weak- 
nesses; he  watched  every  stage  in  the  life  of 
the  child  from  birth ;  he  knew  where  to  re- 
strain, where  to  encourage  and  what  to  pro- 
hibit, where  dangers  to  the  physical  well-being 
lay  and  how  to  advise  them  tor  self-protection. 
In  earlier  days  when  the  knowledge  of  disease 
was  less  extensive  than  at  present,  it  was  not 
wi^in  the  power  of  the  physician  to  advise 
as  wisely  as  at  present.  If  is  well  known  now 
that  disease  as  such  is  never  inherited.  It  is 
too  mnch  the  custom  to  think  of  disease  as  a 
definite  entity,  whereas  it  is  really  only  an  ab- 


-yGoot^r 


e 


PREVIOUS  QtnSTION  — PS^OST  DOIXILBS 


S65 


□ormal  process.  It  b  not  possible  to  se«  or 
examine  disease,  as  it  has  no  existence  as  such, 
but  in  some  instances  the  causes  of  disease  may 
be  studied,  as  is  the  case  ia  the  infectious  dis- 
eases  due  to  known  micro-organisms.  In  these 
may  be  investiEated  the  micro-organisms  caus- 
ii«  the  disease  and  the  changes  in  the  organ- 
isms produced  hy  the  germs;  so  also  may  be 
studied  the  abnormal  maniiestatioos  of  life 
which  these  changes  produce,  those  manifesta' 
tions,  which  are  called  the  symptoms  of  disease- 
The  so-called  inherited  diseases  which  are  of 
an  infectious  nature  ace  simply  instances  of 
infection  during  intra -uterine  life,  as  tubercu- 
losis and  syphilis.  The  diseases  of  metabolism, 
sach  as  gout,  diabetes  adiposity,  et<^  are  not  in- 
stances of  inherited  <usease,  wnen  tEey  occur  in 
different  generations  in  the  same  family,  as  is 
frequently  the  case,  but  are  the  result  of  the 
transmission  from  parent  to  children  of  func- 
tionally inefficient  organs,  which  break  down 
under  the  demands  laid  upon  them. 

Among  the  more  recent  additions  to  general 
prophylaxis  are  the  movements  now  actively  20- 
ing  forward  to  prevent  mental  diseases.  This 
whole  movement  of  mental  hygiene  is  one  of 
the  most  important  of  modem  times.  While 
it  has  been  recognized  for  years  that  a  healthy 
mind  can  exist  only  in  a  healthy  body,  it  is 
beinB-  more  and  more  emphasized  that  there 
can  be  no  healthy  body  without  a  sound  mind. 

An  absolutely  efGctent  prophylaxis  applied 
to  the  individual  would  permit  the  conduct  of 
a  physiolo^cal  life  from  birth  to  its  termination 
in  a  physiological  death,  occurring  when  the 
vital  resistance  with  which  the  individual  was 
endowed  at  birth  was  exhausted.  With  advanc- 
ing medical  knowledge  and  a  higher  civilization 
diere  should  be,  a  closer  approximation  to  this 
condition  in  a  larger  and  larger  percentage  of 
the  population  and  a  material  prolongation  of 
the  mean  lifetime. 

Heimann  Michael  Biggs,  MJ5., 
New  York  Slate  Public  Health  Commitsioner. 

PREVIOUS  QUESTION,  a  question  put 
to  a  parliamentary  body  with  the  object  of  sua- 
t>endinc  debate  on  the  subject  under  considera- 
tion ^  the  question  being  put  upon  a  member's 
motion  in  order  to  ascertain  if  the  assembly 
desire  to  vote  upon  the  subject  at  once.  The 
form  of  the  question  is:  ■Shall  the  main  ques- 
tion now  be  put?'  Any  member  may  demand 
the  previous  Question  and  if  the  vote  be  in  the 
affirmative,  tne  main  question  as  ordered, 
whetber  a  single  motion  or  all  the  motions 
necessary  to  put  the  roeasores  through  all  its 
stages  to  final  passage,  is  put  to  a  vote.  If 
the  previous  question  be  ordered  on  a  question 
on  which  there  has  been  no  debate,  then  40 
minutes  of  debate  are  permitted,  but  if  there 
has  been  even  a  brief  debate  before  the  pre- 
vious question  is  ordered,  an  immediate  vote 
must  follow  the  ordering  of  the  previous  ques- 
tion. The  40  minutes  are  divided  equally  be-' 
tween  the  supporters  and  opponents  of  the 
measure.  In  practice  the  member  having  charge 
of  a  measure  and  having  the  floor  usually  calls 
for  the  previous  question  at  the  end  of  bis 
speech  imless  the  measure  is  being  debated  un- 
der a  special  order.  (See  CLOSintE;  Pabx-mmen- 
TAHY  Law).  Consult  Hinds,  A  C,  'Digest 
and  Manual  of  Rules  and  Practice  of  the 
House  of  Representatives'  (Washington  1908). 


PRKV08T,  ^r«-vo',  Aomstme,  English 
soldier:  b.  Geneva,  Switzerlano,  about  1725;  d. 
England,  S  May  1786,  He  entered  the  anny, 
served  under  Wolfe  at  Quebec  as  captain  of 
the  60th  regiment.  He  was  promoted  to  the 
rank  of  lieutenaat-cokinel  in  1761,  and  four 
years  later  he  was  made  commander  of  the 
troops  in  the  Southern  Department  and  was 
Stationed  at  Pensaoola,  and  in  177S  captured  the 
fort  at  Sunfaury,  Ga.,  for  which  service  he  was 
brcvetted  major-general.  He  then  commanded 
the  forces  which  defeated  Gen.  John  Ashe  at 
Briar  Creek  in  1779,  but  failed  tn  an  attempt 
tu  capture  Charlestown  in  that  year.  He  dis- 
tingutshed  himself  by  his  successful  defense  of 
Savannah  against  the  Americans  and  French  m 
October  1779,  and  received  full  rank  as  major- 
general  in  recognition  of  bis  services.  His  son 
was  Sir  George  Prevost  (q.v.). 

PR^OST,  pra'vo',  Eugene  Marcel, 
French  novelist;  b.  Paris,  1  May  1862.  He  was 
educated  at  the  Pols^cdinic  School  in  Paris 
and  until  1891  he  was  engaged  in  tobacco  manu- 
facturing at  Lille.  His  conceptions  are  clever 
and  well  worked  out,  his  Style  easy  and  usually 
m-aceful,  but  his  later  work,  though  brilliant, 
shows  a  tendency  to  the  delineation  of  morbid 
emotional  types.  His  first  book,  'Le  Scorpion' 
(1887),  attracted  great  attention  from  its  attadc 
on  the  Jesuit  system  of  education).  His  later 
worics  include  'Chonchette'  (1888) ;  'Mademoi- 
selle Jaufre'  (1889) ;  'La  Cousine  Laura* 
(1890);  'La  confession  d'un  amant'  (1891); 
'L'Automne  d'une  femme*  (1892) ;  'Letires  de 
femmes'  (1893);  Nouvelles  letttes  de  femmes' 
(1893);  <Demiviejges>  (1894);  <Le  moulin  de 
Nazareth*  (1894) ;  'Notre  compagne'  (1895) ; 
'Le  jardiii  secret'  (1897):  'Dernieres  lettres 
de  femmes'  (1S)7);  'LHeureux  menage* 
(1901);  'Nlmba';  'Le  mariage  de  Julienne' ; 
'Les  vierges  fortes'  (1901);  'Lettres  A  Fran- 
goise'  (1902);  <La  pas  releve'  (1903);  <La 
plus  faible*  (comedy  1904) ;  'La  princesse 
'""      '       ' ;     L'Accordeur    avengle'     (1905) ; 


PREVOST,  Sm  George^  English  soldier, 
son  of  Augustine  Prevost  (q.v.) :  b.  New 
York,  19  May  1767;  d.  London,  England^ 
5  Jan.  1816.  He  entered  the  army  in  early 
youth,  distinguished  himself  io  the  West  Indes, 
was  promoted  major-gjeneral  in  1805  and 
created  a  baronet  later  m  the  same  year.  In 
1808  be  was  appointed  lieutenant-governor  of 
Nova  Scotia  and  in  the  autumn  of  that  year  be 
conducted  a  division  of  troops  to  the  West 
Indies  where  he  participated  in  the  capture  of 
Martinique  as  second  in  command.  He  was 
made  lieulenant-generat  in  1811,  and  appointed 
govemoi-in-chief  of  British  Norib  America,  a 
p^ition  he  held  throughout  the  war  that  fol- 
lowed. In  the  War  of  1812  he  rendered  im- 
portant service  to  his  government,  .but  his  de- 
feat at  Plattsburg  in  1814  forced  him  to  aban- 
don his  attempt  to  invade  New  York  and 
brou^t  him  under  censure.  He  died  bcfoce  a 
verdict  of  the  court-martial  had  been  rendered. 
PRfiVOST  DTEXILKS,  pra-vfl  d5g~zel, 
Antoine  Fransois,  French  aumor :  b.  Hesdin 
(Artois)  1  April  1697;  d.  near  Chanrilly,  23 
Nov.    1763.     He  was  at  first  a  Jesuit,   then 
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enlisted  in  the  army,  after  a  brief  return  to  the 
order  again  turned  soldier,  and  still  later  joined 
the  Benedictines  of  Saint  Maur.  Subsequently 
he  lived  in  Holland  and  England,  and  in  1735 
became  almoner  and  secretary  of  the  Prince  de 
Conti.  He  was  a  great  athnireT  of  England 
and  things  EngltBh  and  bis  writings,  his  influ- 
ence and  bis  translations  from  Enghsh  into 
French  created  a  great  interest  in  English 
literature;  and  this  in  its  turn  helped  to  pave 
die  way  for  the  democratic  and  liberal  tend- 
encies whid)  later  took  possession  of  the 
literature  of  France.  Rousseau  was  the  first 
great  writer  notably  to  exhibit   this   tendency. 


*Maiion  Lescaut,'  which  became  immensely 
popular,  influenced  most  of  the  great  writer^ 
from    the   days    of   Provost    to    Victor    Hugo. 


He  founded  Le  Pow  et  te  Conlre,  a  journal 
patterned  after  the  Spectator,  whiui  ran 
through  20  volumes  (1733-40)  ;  translated  Rich- 
ardson and  Hume's  <Hi5tory  of  England' ;  and 
wrote  a  <Histoire  des  Voyages>  (1747-80),  and 
several  works  of  fiction,  including  'Le  Doyen 
de  Killdrine>  (1732-33);  'Memoires  et  Aven- 
ture  d'un  Homme  de  Qualiti  qui  s'est  Rclir^ 
du  Monde*  (1728-56),  which  includes  'Manon 
Lescautp*  a  story  of.  some  celebrity  in  Frendi 
literature,  frequently  reprinted,  and  the  basi^ 
of  a  drama  (1851)  by  BarriSre  and  Fournier 
and  'Contes,  Aventures  et  Fails  Singuliers* 
(1764).  A  selection  from  his  works  appeared 
at  Paris  in  1810-16.  (See  Manon  Lescaut). 
Consult  Harisse,  <L'Abb6  Provost*  (Paris 
1896)  ;  Schroeder.  V.,  <Un  romancier  francais 
XVlIe  si^cle,  I'aW  Pr*vost>  (Paris  1856); 
'Rousseau  and  the  Cosmopolitan  Spirit  in 
Uterature>  (New  York  1899)  :  <Sainte-Beuve,> 
'Causeries  de  lundi'   (VoL  IX,  Paris  1862). 

PR4vOST-PARADOL,  pra-vo  pa-ra-dol, 
Locien  Anatole,  French  writer:  b.  Paris, 
France,  8  Aug.  1829;  d.  Washington,  D.  C, 
U  Aug.  1870.  He  was  educated  at  the  College 
Bourbou  and  the  Scole  Normal,  was  editor  of 
'La  Revue  d'Histoire  Universelle'  in  18S4  and 
in  1855  accepted  the  chair  of  literature  at  the 
University  of  Aix,  but  resigned  in  1856  to  be- 
come editor  of  the  Paris  Journal  des  Dtbats. 
As  a  journahst,  his  keen  irony,  his  brilliant, 
forcible  style  rendered  him  a  formidable  ad- 
versary. A  believer  in  constitutional  govern- 
ment he  was  opposed  to  Napoleon  HI.  His 
articles  were  instrumental  in  recaning  the 
French  army  from  Mexico,  but  his  contribu- 
tions to  the  Courier  d*  Dimanehe  caused  the 
suppression  of  that  journal  in  1866.  After  the 
formation  of  the  Ollivier  ministry  in  1870  he 
became  reconciled  to  tfte  empire  and  accepted 
the  post  of  Ambassador  to  we  United  States. 
The  trying  conditions  of  the  war  had  generally, 
preyed  upon  his  mind  and  he  committed  suicide 
shortly  after  his  arrival.  His  editorials  are  still 
(»nsiderable  models  of  ioumalistic  style  and  his 
books  include  'Du  Role  de  la  Famille  dans 
rEducation>  (1857);  <Quelques  Pages  d'His- 
toire Contemporaine>  (4  vols.,  1862-66);  *La 
France  Nouvelle'  (1868).  Consult  Gfirard. 
<Prfvost-Paradol>  (Paris  1894). 

PREWITT,  proo'it,  Theodore  Freling- 
huyaen,  American  surgeon :  b.  Fayette,  Mo.,  1 
March  1832;  d.  Saint  Louis,  Mo..  17  Oct.  1904. 
He  was  graduated  at  the  Saint  Louts  Medical 
College  in  1856  and  emtaged  in  practice  at 
Utka,    Mo.,    but   in    1863    removed    to    Saint 


L.oiiis  where  he  remained.  He  was  re^dent 
I^ysician  and  surgeon  at  the  City  Hospital, 
chief  surgeon  of  Saint  John's  Hospital  and 
dean  of  &ie  Missouri  Medical  Cdle^.  After 
the  consolidation  of  the  Missoun  Medical 
College  with  the  Saint  Louis  Medical  CoHege 
as  the  medical  department  of  Washington 
University  he  occupied  the  chair  of  surgery. 
He  was  president  of  the  Saint  Louis  Medical 
Society,  the  Missouri  State  Medical  Society 
ami  of  the  American  Surgical  Association. 

PREYKR,  prfiT.  Wilhelm  Thierry,  Ger- 
man physiologist :  b.  Manchester,  England,  4 
July  1841 ;  d.  Wiesbaden,  Germany,  15  July  1897. 
He  was  educated  in  the  universities  of  Bonn, 
Berlin,^  Heidelberg  Vienna  and  Paris,  took  de- 
grees in  both  philosophy  and  medicine  and  in 
1869  was  aMwinted  professor  of  physioloE(  at 
Jena.  In  1^  he  became  privat-docent  at  Ber- 
lin. He  has  made  valuable  investigations  in  the 
fields  of  quantitative  spectral  analysis,  the  per- 
ception of  sound  and  the  precise  qualities  of 
the  senses.  He  carried  on  important  re- 
searches relative  to  the  blood,  respiration  and 
similar  subjects.  Of  his  books  the  most 
famous  is  'Die  Seele  des  Kindes'  HSSl), 
and  especially  deserving  of  mention  are  'Ueber 
Empfindmigen>  (1867)  ;  "Ueber  die  Grenzen 
der  Tonwwirnehmung'  (1876);  'Etcmente  der 
allgemeJnen  Physiologic*  (1883) ;  *Der  Hyp- 
notismus*  (1890). 

PRIAM,  pri'qm,  the  last  king  of  ancient 
Troy,  was  the  son  of  Laomedon  and  Strymo  or 
Placia.  He  was  the  6th  of  the  Trojan  kbgs 
and  reigned  40  years.  His  territory  includrf 
Lesbos,  Mysia  and  the  Hellespont.  When  a 
youth  he  marched  with  the  Phrygians  against 
the  Amazons,  and  went  as  ambassador  to  the 
Thracians,  After  the  death  of  his  father  he 
reigned  in  Troy.  By  his  first  wift  Arisbe, 
daughter  of  Merops,  he  had  .^sacus.  He  after- 
ward gave  Arisbe  to  Hyrtaciis,  and  married 
Hecuba,  by  whom  he  had,  according  to  Homer, 
19  children,  among  whom  Hector,  Alexander 
or  Paris,  Creusa,  Laodice,  Polyxena,  Cassandra, 
Deiphobus,  Helcnus,  Pammon,  Polites,  Anti- 
phus.  Hipponous,  Polydorus  and  Troilus  were 
the  most  distinguished.  By  four  concubines  he 
also  had  30  sons  and  four  danghteis.  When  he 
was  extremely  old  the  Greeks  demanded  of  him 
the  restoration  of  Helen,  who  had  been  carried 
away  by  Paris,  and  on  his  refusal  to  give  her 
up  tbey  made  war  against  Troy,  look  and  de- 
stroyed the  city,  after  a  siege  of  10  years,  his 
son  Hector  having  already  fallen.  According 
to  later  legends,  when  the  Greeks  entered  the 
city  he  armed  himself,  to  seek  death  in  the  midst 
of  the  enemy:  but  Hecuba  prevailed  imon  him 
to  take  shelter  at  the  altar  of  Zeus.  Here  he 
saw  his  son  Polites  fall  by  the  hand  of  Pyrrhus; 
id,  unable  to  contain  himself,  hurled  his  javelin 


PRIAPUS,  pri-i'pis,  in  Greek  mythology, 
a  field  and  garden  god  especially  honored  in 
Lampsacus,  a  town  of  Mysia,  situated  tn  a  ridi 
wine  country.  Aphrodite  bore  him  to  Dionysas 
when  the  latter  was  t^ turning  from  India, 
though  his  father  unwillingly  acknowledged 
him  on  account  of  his  u^iness.  The  first 
fruits  of  the  crops  were  offered  to  him  as  the 
god  of  the  fields,  the  protector  of  gardens,  bees, 
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that  he  was  honored  with  divine  worship.  He 
was  represented  with  horns  and  goal's  ears, 
and  large  jAallus,  having  in  his  lap  alt  kinds 
of  fruit;  in  his  hand  he  held  a  sickle,  and 
usually  a  horn  of  plen^.  His  worship  spread 
from  Lampsacns  to  Greece  and  ihence  to 
Rome.  He  represents  the  productive  power  of 
nature  and  is  the  god  of  sensual  pleasure.  His 
image  was  set  Tip  in  gardens  and  fields  to 
scare  away  birds ;  and  this  was  probably  the 
origin  of  the  modem  scarecrow ;  at  any  rate 
the  *scare-crow*  idea  had  begun  to  take  pos- 
session of  the  more  educated  before  his  wor- 
ship disappeared;  and  his  name  was  made  die 
subject  of  many  coarse  jests  by  die  poets  and 

PKJBBR,  pre-bar,  Christian,  French  Jesuit 
in  America.  He  came  among  the  Cherokee 
Indians  in  1736  and  took  up  his  residence  with 
diem  in  Great  TelUco  Town  in  what  is  now 
East  Tennessee.  lutcndinR  to  make  a  dictionary 
and  grammar  of  the  Gierokee  language  he 
adopted  the  dress  of  the  Indians  to  lessen  theit 
feeling  of  his  being  a  stranger,  meanwhile  Striv- 
ing to  civilize  and  convert  them.  His  influence 
among  the  Gierokees  grew  to  such  an  extent 
that  iney  adopted  a  code  of  laws  he  prepared 
for  them  thereby  exciting  the  distrust  of  the 
English  government  of  South  Carolina.  Fear- 
ing French  influence  the  English  demanded 
Priber  from  the  Indians,  who  refused  to  sur- 
render him,  and  the  safety  of  the  English  envoy 
was  secured  only  by  Priber's  interference.  But 
while  traveling  in  Alabama  in  1741  he  was 
seized  by  the  English  authorities  and  cast  into 
prison  in  Ftederica,  Ga.,  where  he  soon  (Ged. 

PRIBILOP,  pre'be-Mf,  or  <FUR  S^AL 
ISLANDS,*  a  group  of  islands  in  Bering  Sea, 
belonging  to  the  United  States,  about  200  miles 
north  of  the  Aleutian  Islands  and  320  miles 
west  of  Bristol  Bay.  The  largest  islands  of 
the  group  arc  Saint  George,  Saint  Paul,  Walrus 
and  Otter,  while  the  others  consist  of  a  number 
of  islets,  all  of  volcanic  origin.  The  total  area 
is  alKiUt  180  square  miles.  This  group  is  of 
great  importance  as  here  is  the  breeding  place 
of  the  fur-seal,  sea-bear,  otter  and  blue-fox. 
About  May  the  seal  come  to  Pribilof  Islands, 
where  the  iog  hangs  over  the  land  almost  con- 
HnuoQsly.  The  islands  were  discovered  toward 
the  end  of  the  18th  century  by  Gerassim  Priby- 
lof  (or  Pribyloff),  a  Russian,  and  first  mate 
on  the  boat  Saint  George.  He  had  been  drift- 
ing about  in  the  Bering  Sea,  looking  for  the 
breeding  place  of  the  fur-bearing  seal,  and  at 
last  he  found  it  He  took  nossession  of  the 
island  for  Russia,  and  namea  it  Saint  George 
after  his  boat  l^ter  the  second  island  was 
discovered  and  cailed  Saint  Fatd  and  the  whole 
group  was  named  after  its  discoverer.  There 
are  on  the  islands  about  600  pennanem  resi- 
dents. Saint  Paul,  the  largest  island  of  the 
group,  has  an  area  of  about  35  sq^uare  miles 
and  a  population  of  over  200.  Saint  Geoi^e 
has  about  half  this  population  and  an  area  of 
27  square  miles.  In  1868  the  Pribilof  Islands 
were  made  a  fur-seal  reservation  by  the  Ameri- 
can government;  and  since  then  schools  and 
churdies  have  been  built  on  the  islands,  rein- 
deer have  been  introduced  and  the  condition 
of  the  natires  has  been  very   materially  im- 


pitjved.  Consult  EIHott,  H.  W..  *Our  Arctic 
Province'  (New  York  1887);  Greely.  A.  W., 
'Handbook    of    Alaska*     (New    York    1914); 

£ines,  E.  L.,  'Report  of  Alaska  Investigations 
1914'   (Washington  1915). 

PRICE,  Bonamy,  English  economist:  b. 
Saint  Peter  Port,  Guernsey,  22  May  1807:  d. 
London,  8  Jan.  188a  He  was  educated  at 
Worcester  College,  Oxford,  and  in  1830-50  be 
was  assistant  master  at  Rugby.  He  then  en- 
gaged in  business  and  literary  work  in  London 
and  from  1868  he  was  Drummond  professor  of 
political  economy  at  Oxford,  He  was  popular 
as  a  lecturer  on  political  economy  and  was  an 
advocate  of  free  trade.  He  lectured  in  the 
United  States  in  1874.  Besides  numerous  pam- 
phlets he  was  author  of  'Principles  of  Cur- 
rency' (1969);  'Currency  and  Banking'  (1876): 
'Chapters  on  Practical  Political  Economy' 
(1878). 

PRICE,  Ira  Maurice,  American  Orientd- 
ifit:  b.  Welsh  Hills,  near  Newark;  Ohio,  29 
April  1856.  He  was  educated  at  Denison  Uni- 
versity,  the  Baptist  Union  Theological  Semi- 
nary at  Morgan  Park,  III.,  and  at  the  University 
of  Leipzig.  He  was  professor  of  Greek  ana 
modem  uinguages  at  the  University  of  Des 
Moines  (now  Des  Moines  Cloilege)  in  1879-^; 
and  subsequently  was  connected  with  the  facul- 
ties of  the  Morgan  Park  Military  Academy,  the 


instructor  and  later  professor  of   Hebrew 

and  cognate  languages  at  the  Baptist  Theology 
icai-  Seminary  in  1886-1900.  In  1900  he  became 
professor  of  Semitic  languages  and  literature 
at  the  University  of  Chicago,  and  since  1910 
he  has  also  'been  secretary  of  that  department 
He  has  been  associate  editor  of  the  Biblical 
Worid  and  of  tfie  American  Journal  of  Semitic 
Languages  and  Literature  since  1892,  and  of  the 
American  Journal  of  Theology  since  1867.    He 


J[ew!sh  EncyclOTiedia'  ;  'Standard  Bible  Dic- 
tionary*;  and  the  'Encyclopedia  Americana'; 
author  of  'Introduction  to  the  Inscriptions 
Discovered  W  M.  DeSarzec'  (1887)  ;  'A  Sylla- 
bus of  Old  Testament  History'  (1890- 9th  ed.. 
1915)  :  'The  Ancestry  of  Our  English  Bible' 
CI907t  5th  ed.,  1911). 

PRICE.  Julina  Mendea,  Enghsh  traveler: 
b.  London,  England.  He  was  educated  in  Brus- 
sels and  at  the  £oole  des  Beaux  Arts  Paris; 
entered  journalism  and  was  a  special  artist- 
corre^ondent  of  the  llUtstraUd  London  News, 
In  1884-85  he  served  in  the  army  with  the 
Bechuanaiand  cam^ign  in  South  Africa  when 
he  enlisted,  for  journalistic  purposes,  ae  a 
trooper,  in  Methuen's  Horse,  serving  with  the 
'regiment  imiil  its  disbandment.  He  went  with 
the  expedition  to  open  up  the  Nordensldold 
route  to  the  interior  of  Siberia  via  the  Kara 
Sea,  the  Arctic  Coast  of  Siberia  and  up  the 
Ycnesei  River.  He  became  so  interested  in  the 
country  that  he  afterward  traveled  alone 
througt)  Siberia,  Mongolia,  and  tfie  (Jobi  Desert 
via  northern  China,  to  Peking  (1890-91).  Four 
years  later  he  visited  the  western  Australian 
goldfields.  He  was  with  the  Greek  army  in 
me  Grroro-Turkish  War  in  1897,  was  cn^gcd 
in  an  expedition  in  the  Northwest  Terntory, 
Canada,   and  down  the  Yukon-  River  to  Ac 


nooi^le 
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Klondike  in  1896  and  was  in  Chinai  in  1900-01. 
He  served  as  special  artisi  for  the  Illustrated 
London  Nra/i  and  war  correspondent  oi  the 
Daily  Telegraph  duiine  the  Russo-Japanese 
War  (1904-OS).  In  the  European  War  be  wal 
with  the  French  army  at  first  and  later  with 
the  Italian  Headquarters  StafF,  where  he  was 
official  war  correspondent  to  the  Italian  govern- 
ment in  1917.  He  has  pubhshed  <From  the 
Arctic  Ocean  to  Ae  Yellow  Sea'  (1892)  ;  'The 
Land  of  Gold'  (1896)  ;  'From  Euston  to  Klon- 
dike* (1898)  ;  'Dame  Fashion'  (1913)  ;  'My 
Bohemian  Days  in  Paris'  (1913) ;  'My  Bdhe- 
mian  Days  in  London*  (1914) ;  'Six  Months 
on  the  Italian  Front'  (1917).  He  has  also 
written  many  magazine  and  newspaper  articles 
illustrated  with  his  own  sketches  and  drawings. 

PRICE,  Langford  Lovell,  English  political 
economist :  b.  England,  20  July  1862.  He  was 
educated  at  Trinity  College,  Oxford;  was  lec- 
turer to  the  Toynbee  Trust  in  1886-87  and  in 
1895-96;  Nuomarch  lecturer  in  statistics  at  Uni- 
versity College,  London ;  governor  of  Dulwich 
College,  1897;  examiner  at  Victoria  University 
in  1898  and  in  1903  was  called  to  that  position 
at  the  University  of  Wales.  He  has  published 
'Industrial  Peace*  (1887)  ;  'West  Barbary* 
(1891);  <A  Short  History  of  Political  Econ- 
omy in  England'  (1891);  'Money  and  its  Re- 
lation to  Prices>  (1896)  ;  'A  Short  Histoiy  of 
En^ish  Commerce  and  Industry'  (1900)  ;  'The 
Study  of  Economic  History*  (1908) :  '(,o-oper- 
ation  and  Copartnership'  (1914):  'Ely  and 
Wicker's  Elementary  Principles  of  Economics' 
(WIS). 

PRICE,  Richard.  British  Unitarian  clergy- 
man and  political  economist  and  moral  philoso- 
pher; b.  Tynton,  Glamorganshire,  Wales,  22 
Feb.  1723;  d.  London,  19  April  1791.  In  1743 
be  became  pastor  of  a  Unitarian  congrecation 
at  Stake  Newington.  where  he  continuecT  roost 
of  his  life.  He  published  in  1758  'Review  of 
the  Principal  Difficulties  in  Morals,'  which  was 
followed  by  'Four  Dissertations  on  the  Im- 
portance of  Christianity,  the  Nature  of  His- 
torical Evidence  and  Miracles,  etc.*  (1767).  In 
1771  appeared  his  'Observations  on  Keversion- 
aty  Payments  and  Annuities,'  succeeded  by  the 
celebrated  'Northampton  Mortality  Tables,' 
and  other  valuable  works  relatine  to  life  assur- 
ance and  annuities.  He  also  published  'Appeal 
to  the  Public  on  the  Subject  of  the  National 
Debt' ;  and  during  the  contest  with  the  North 
American  colonics,  'Observations  on  the  Na- 
ture of  Ovil  Liberty'  and  the  'Justice  and  the 
Policy  of  the  War  with  America'  (1776),  This 
work  was  widely  circulated  in  diis  country, 
and  Congress,  through  Franklin,  expressed  its 
desire  to  receive  his  assistance  in  regulating 
the  national  finances.  When  Pitt  became  Prime 
Minister  he  consulted  Price  in  bis  schemes  for, 
the  reduction  of  the  national  debt,  and  the 
establishment  of  the  sinking  fund  was  by  his 
recommendation.  Consult  Motgan,  William, 
'Memoirs  of  the  Lite  of  Richard  Pncc'  (Lon- 
don 1815). 

PRICE,  SterUng;  G^  American  sol(£er:  b. 
Prince  Edward  County,  Va.,  11  Sept.  1809;  d. 
Saint  Louis,  Mo.,  29  Sept.  1869.  He  was  edu- 
cated at  Hampden- Sidney  College,  studied  law, 
removed  to  Cnariton  County,  Mo.,  in  1831,  and 
in  1840  was  elected  to  the  Missouri  house  of 
representatives,  of  which  he  was  speaker  until 


1844  when  he  was  elected  to  Congress.  He  re- 
signed on  the  outbreak  of  the  Mexican  War 
and  oiganiied  a  cavalry  regiment  of  which  he 
was  commissioned  coloner  Under  General 
Kearney  he  marched  with  his  men  from  Fort 
Leavenworth  to  Santa  Fe  where  he  was  left  in 
charge.  Attacked  by  the  Meiiicans  he  repulsed 
them  severely  and  completed  the  conquest  of 
California.  In  1847  be  was  promoted  briga- 
dier-general of  volunteers,  became  military 
governor  of  Chihuahua,  and  in  1848  won  a  de- 
cisive victory  over  tlie  Mexicans  at  Santa  Cnu 
de  Rosales.  In  1853-57  he  was  governor  of 
Missouri,  and  in  1861  presided  over  the  con- 
vention called  to  decide  the  secession  question 
He  was  a  "Conditional  Union*  man  but  later 
joined  the  Confederacy,  and  in  1861  was  ap- 
pointed major-general  of  State  forces,  partici- 
pating under  Gen.  Ben  McCulloch,  in  the  de- 
feat of  the  Union  forces  at  Wilson's  Creek  in 
August  of  that  year.  He  then  captured  Lexing- 
ton on  the  Missouri,  but  was  forced  to  retreat 
before  Primont  He  served  under  Van  Dorn  at 
Pea  Ridge  in  1862  and  was  promoted  major- 
general  in  the  Confederate  army.  He  com- 
manded one  wing  of  Van  Dom's  army  at  Cor- 
inth. He  was  defeated  by  Rosecrans  at  luka. 
Miss.;  accompanied  Beauregard  in  his  retreat 
to  Tupelo,  and  afterward  serving  in  die  Trans- 
Mississippi  department,  was  there  engaged  in 
the  unsuccessful  attempt  to  capture  Helena  in 
1863.  In  1864  he  succeeded  in  preventing 
General  Steele's  advance  toward  Red  River, 
and  later  made  a  raid  into  Missouri.  He  was 
driven  into  southwestern  Arkansas  toward  the 
elose  of  the  war  and  after  the  surrender  he 
became  interested  in  a  colonization  scheme  in 
Mexico.  Consult  Snead,  T.  L..  'The  Fight  for 
Missouri*    (New  York  1886). 

FRIC^  Thomai  Randolph,  American  edu- 
cator :  b.  Richmond,  Vs.,  I8  March  1839 ;  d.  New 
York,  7  May  1903.  He  was  graduated  from 
the  University  of  Virginia  in  1855,  studied  at 
the  University  of  Virginia  and  at  Berlin  and 
Kiel.  In  1861  returned  home  to  enlist  in  the 
Confederate  army  in  which  he  served  through 
the  war  on  the  staff  of  General  Stuart.  In 
1867  he  became  professor  of  Latin  and  Greek 
at  Randolph- Macon  College,  being  later  trans- 
ferred to  the  Greek  and  English  chair;  and  in 
1876  he  was  appointed  to  the  chair  of  Greek 
and  Hebrew  in  the  University  of  Virginia.  In 
1882  he  was  called  to  Columbia  University  as 
professor  of  English  language  and  literature 
and  remained  at  the  head  of  the  detriment 
until  his  death.  He  published  'The  Teaching 
of  the  Mother-Tongue'  (1877)  ;  'Shakespeare^ 
Verse  Constrtiction'  (1889);  edited  'Othello' 
in  the  Bankside  Shakespeare  (1890). 


PRICES.  Price  is  value  expressed  in  money. 
Thus,  price  is  not  idenlicai  with  value.  It  is 
an  expression  of  value  in  terms  of  some  one 
commodity,  which  commodity  is  called  money. 
Value  is  thus  the  more  fundamental  t 


The  general  scale  of  prices  may  rise  or  fall 
without  any  material  change  in  the  supply  of 
or  the  demand  for  commodities  in  general.  The 
foxces  of  supply  and  demand,  however,  operate 
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H|»n  moiwy  as  weU  u  ap^  otter  coaUDodlti«s. 
It  is  ((uite  possible  for  money  to  bccoine  d>«ap. 
in  which  case  considcisble  qianlilics  of  money 
will  be  given  in  exchange  for  Hnall  quuititics 
of  other  commodities.  This  makes  what. we 
call  "bii^  prices."  On  the  other  hand,  moncr 
may  become  dear,  in  which  case  small  quantities 
of  money  are  given  in  exchai^e  for  large  qlUUi' 
titles  of  the  other  commoditieB.  This  is  what 
we  call  "low  prices."  The  catises  of  hi^  or 
low  prices  therefore  may  operate  on  money 
alone  or  they  may  operate  on  the  other  com* 
modifies  for  which  money  is  exchanged. 

It  is  commonly  assumed  that  money  is  chcMl 
or  dear  accor<Ung  as  it  is  abundant  or  scarce 
The  abundance  or  scarcity  of  money  is  uot- 
doubtedly  a  factor  in  determining  ita  cheap- 
ness or  deamcEs;  but  with  money,  as  with  all 
odier  commodities,  demand  is  as  important  afl 


abundance  of  nloney,  if  there  is  a  general  desire 
to  hold  on  to  it  and  a  reluctance  to  spend  it 
or  to  let  it  go,  it  may  remain  dar  and  its  puT- 
<liasing  power  may  remain  high.  That  is, 
when  eveiy  out  who  laclra  mon^  is  anxiotts 
to  get  it,  and  eveiy  one  who  has  it  ii  reluctant 
to  part  with  it,  large  quantities  of  other  com- 
modities may  be  affercd  in  exijiange  for  small 
quantities  of  money.  On  the  other  band, 
when  there  is  no  great  eageracss  to  acquire 
money  except  as  a  means  of  purchftse,  no 
general  disposition  to  hold  on  to  it  or  reluo* 
'  >  part  with  it,  it  is  likely  to  be  cheap; 


and  when  every  one  who  lacks  money  desires 
s  it  solel     '       ■  -  .. 

ery  one  who  h: 

E   get 
commodities  as  quickly  as  possible,  the  result 


to  possess  it  solely  for  the  tiuri>ose  of  spending 
It  quickly,  and  every  one  who  has  it  is  anxiou- 
to  spend  it  for  the  purpose  of  getting  othe 


is  cheap  money  or  high  prices.  Large  quantities 
of  money  are  freely  spent  in  order  to  get  stnall 
quantities  of  the  ottier  commodities. 

If  we  assume,  even  for  a  short  period  of 
time,  that  no  chang;e  has  taken  place  in  the 
quantity  of  money  or  in  the  desire  to  possess 
it,  then  such  change  of  prices  as  occurs  will 
be  due  to  factors  affecting  other  commodities. 
Any  change  of  fashion  with  respect  to  dress 
goods,  or  change  of  habit  with  respect  to  food, 
will  of  course  bring  about  a  considerable  read- 
justment of  prices.  Under  such  conditions, 
these  changes  in  the  price  list  become  a  fairly 
accurate  expression  of  the  desires  of  the  people. 
That  which  is  most  desired  will  command  the 
highest  price.  That  which  is  least  desired  will 
command  the  lowest  price,  whether  it  be  in  ma- 
terial commodities  or  the  services  of  labor 
which  are  under  consideration.  The  price  list 
is  therefore  a  pretty  safe  guide  to  the  desires 
or  wants  of  tne  community,  and  he  who  is 
anxious  lo  give  the  commimity  what  it  desires 
could  scarcely  do  better  than  to  follow  the 
price  list,  whether  he  be  producing  commodities 
or  selling  his  labor.  Consult  Lau^hlin,  J.  L., 
'Money  and  Prices'   (New  York  1919). 

Tbouas  N.  Cafver. 

PRICHARD,  Jamn  Cowtra,  EiwBsfa  eth- 
nologist and  physidan ;  b.  Ross,  Hereford- 
shire, 11  Feb.  1786;  d.  London.  22  Dec  184& 
He  studied  mcdidne  at  Bristol.  London  and 
Edinbnrgh,  began  practice  at  Bristol  in  1810, 
and  in  1814  became  physician  to  the  Bristol  in- 
fiftnaiy.    In  1813  be  published  'Researches  into 


the  Physical  History  of  Mankind'  (extended  to 
five  v(^s.,  1836-47) ;  'The  Eaiteni  Origin  of  the 
Celtic  Nations'  (1831);  'Natural  History  of 
Man'  (1843);  'Insasity  and  Other  Disorders 
Afiecting  the  Mind*  (1835) ;  'Different  Fonn» 
of  Insanin'  in  relation  to  Jurispmdence' 
(1842) ;  'The  Kelation  of  Ethnolo^  to  other 
Branches  of  Knowledge)  (1847).  Tn  1845  he 
was  awointed,  one  of  the  London  commjssioo- 
ers  of  Wnacy. 

PRICKLY  ASH,  any  of  several  prickly 
shrubs  of  thfi  United  States  of  the  rue  family 
{Rutaeta)  and  genus  Xatithvxyiiim,  espedalb' 
A.  elavalurcitiis,  whose  aromatic  and  pOBgent 
bark  is  used  in  the  Southern  States  as  a  rustic 
remedy  for  toothadic;  In  the  south  this  bush 
is  therefore  known  as  toothache-tree  and  pcp- 
pci^wood, 

PRICKLY  KBAT.    See  UiutMA. 

PRICKLY  PEAR,  a  genus  (Opuntia)  of 
American  cactus.  About  130  spectes  have  beeo 
reot^zed  ia  the  regioa  they  occupy  from 
British  Columbia  through  the  weslem  States, 
Central  America  and  West  Indies  to  southern 
South  America.  They  are  very  variable  ia  their 
specific  characters,  and  the  lines  between 
^ecies  arc  very  indistinctly  marked.  Some  are 
very  dwarf  prostrate  plants:  others  arc  tree- 
like in  faeiRbt  and  spread  of  top.  They  have 
club-shaped,  cylindrical  or  fiat  ^iny  or  haiir, 
fleshy  stems,  and  except  upon  the  youngest 
joints  bear  no  leaves.  These  leaves  drop  ofi 
very  soon.  The  flowers,  which  are  borne  near 
the  upper  ^arts  of  the  joints  or  steins  and  on 
the  most  bristly  parts,  are  solitary  or  in  corymb- 
like panicles  and  are  usual]/  yellow  and  very 
showy.  The  fruit  is  a  modified  stem,  the  ovary 
being  sunken  in  its  apex.  It  varies  with  dif- 
ferent species  from  dry  to  fleshy  and  succulent, 
in  many  species  being  edible.  Prickly  pears 
were  in  cultivation  among  the  natives  when 
America  was  discovered,  and  were  introduced 
by  the  Spaniards  to  the  Mediterranean  region, 
and  finally  to  Asia,  South  Africa,  Australia,  etc. 
In  all  these  places  they  are  now  regarded  as 
troublesome  weeds,  though  in  many  they  are 
valued  for  their  fruit  In  Sicily  they  are  one 
of  the  chief  crops,  the  peasants  living  mainly 
upon  the  fruit  from  July  to  November,  Since 
some  of  the  varieties  will  produce  about  nine 
tons  of  fruit  to  the  acre  upon  land  too  rocky, 
thin  or  poor  for  other  crops;  since  this  produc- 
'  ■    '  upon  for  a  long  series  of 

■  ■      ■         "        '      ilants 

-  -     .    .      -       -      ,-    _.- less, 

umally) ;  and  since  they  are  highly  nutritious, 
dteir  value  is  not  over-estimated  in  climates 
adapted  to  their  culture;  namely,  dry  and  frost- 
less.  They  contain  about  14  per  cent  of  su^r 
and  nearly  2  per  cent  of  fat.  A  crop  of  nine 
tons  per  acre  would,  therefore,  be  equivalent 
to  about  2,500  pounds  of  sugar. 

In  view  of  these  statements  it  seems  strange 
that  attention  has  not  been  directed  to  improve- 
ment of  varieties,  etc.  They  have  not  been 
rapked  with  horticultural  fruits,  though  they 
are  of  far  more  economic  importance  than 
mAny  tliat  are.  In  many  sections  they  are  used 
for  stock  feeding,  especially  in  seasons  of 
drought,  "nie  spines  are  generally  rubbed  or 
burned  off,  but  cattle  often  eat  them  without 
thb  trearnienl,  and  frequently  suffer  death 
because  the  spines  pierce  thmr  intestines.    0£ 
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late,  hDWerer,  spineless  varieties  have  been 
ndtivated  sncoessfalty  and  are  used  chiejlv  for 
stock  feed.  The  plants  are  most  used  for 
fodder  in  the  western  States,  Africa  aod  A«»- 
tralia.  In  Tunis,  dairymen  are  rarely  without 
a.  plantation  of  prickly  pear  for  their  herd. 
Hie  plants  arc  also  planted  for  ornamental  pur- 
poses in  gardens  and  greenhouses  in  many 
Itarts  of  ihe  world  not  adapted  to  their  cultiva- 
tion; and  in  places  adapted  to  them  thn'  are 
favorite  hedge  plants.  The  most  esteemed  tpe- 
ciei  are  probably  the  Indian  fig  (0.  fieut- 
indica),  the  tuna  (O.  Mna),  O.  engelmimni,  and 
0.  fulffida,  the  fir^  two  b^ng  e^cially  valued 
for  the  fruit,  the  last  two  for  their  fodder.  0. 
vulgaris  is  a  common  species  in  die  eastern 
States  and  is  hardy  as  far  Bordi  as  Masta- 


he  was  a  brewer  and  twgan  service  in  the 
Civil  War  as  ensign  under  the  Elarl  of  Essex; 
he  was  finally  promoted  colonet.  As  a  soldier 
he  won  considerable  <)i*tinction,  being  conspic- 
ilotis  at  Preston  (1M9  Aur.  164S),  and  com- 
manding  a  brigade  in  the  Scottish  campaign. 
An  extreme  anti-Royalist,  he  was  selected  by 
the  army  to  exclude  t*»e  RoyaHst  members  from 
the  House  of  Commons.  (See  Pride's  Pusge). 
He  was  one  of  the  judges  of  Charles  I,  whose 
deatfc-warrant  he  signed.  During  the  lord-pro- 
tectorship of  Cromwell,  he  was  knighted  and 
made  a  member  of  the  newly  organlied  House 
of  Lords.  See  Faib?ax,  Cbohwbll,  ami 
Chakles  I. 

PRIDE  OF  INDIA,  PRIDE  OF  CHINA, 
a  tree  iUtlia  tutdarach),  of  the  mahogany 
family,  a  native  of  Lebanon,  Syria,  Persia  and 
the  north  of  India,  and  cultivated  in  different 
(arts  of  the  world  as  an  ornamental  tree.  It 
is  known  in  <Ufiei«nt  localities  as  Cape  Liuc; 
Pek£Iah  Lilac;  Coina  Treb;  Pakasise  oh 
Pabaiso  Tree;  and  in  Southern  America 
frequently,  but  iDcorrectlj'  as  Peppes  Tbie  ;  and 
in  Australia  as  White  Czdak.  It  grows  to  the 
beifl^t  of  30  or  40  feet  vntb  a  trunk  of  20 
inches  dtaaieter ;  but  is  open  ipaccs  it  is  spread- 
iKg  and  not  so  hi^.  Its  leaves  consist  of 
smooth,  pointed,  dark  groen  leaSets,  arranged 
in  pairs  with  an  odd  one  at  the  end.  The 
fiowers,  hanginR  in  dusters  at  the  «ads  of  the 
brandies,  are  o1  Hlac  color  and  agreeable  per> 
fuRte.  They  give  place  t^  bunches  of  benies 
about  es  large  as  dierries,  aOd  jreUow  when 
ripe.  The  fruit  is  sweetiah,  and  edible,  though 
^neraUy  snmoaed  to  be  pasonous.  In  ike 
citiea  of  the  Sotitbetn  States  where  the  tree  was 
introduced  by  the  elder  HicAanx  early  in  the 
19th  century,  and  upon  many  of  Ae  plajitations, 
■  rows  of  Pride  of  India  trees  are  very  cDnman, 
and  in  autumn  the  branches  and  lix  ground 
beneath  are  covered  widi  thdr  berries.  One  of 
its  most  attractive  forms  is  known  as  tbt 
Texas  Umbkxlla  Tkeg.  A  decoction  of  the- 
bark  of  the  root  is  administered  as  a  calhaiiic 
and  vermifuFie.  In  lance  dotes  it  is  said  to 
produce  narcotic  effects,  and  such  appears  to  be 
the  action  of  the  ripe  berries  upon  die  robin 
redbreasts,  which  are  very  fond  of  them,  and 
eat  them  until  they  become  stupeAed  and  fall 
to  the  ground.    From  this  state,  however,  they 


PRIDE  AND  PiUJUDlCB.  An  admirvr 
of  Jiat  Austen's  novels  is  certain  to  regard 
as  tbe  best  the  one  he  happens  to  be  rcamng, 
90  admirable  are  they  all  in  drase  qualides 
which  make  for  perfect  work;  but  on  reflection 
be  will  pTobsLbtr  give  the  palm  to  'Pride  and 
Prejtidice,'  if  tor  no  other  reaaon,  because  he 
remeibbers  it  -the  longest  This  novel,  with  its 
clean-cut,  logical  plot,  was  published  in  1813, 
though  its  first  draft  dates  as  far  back  as  I79fr- 
97,  when  Jane  Austen  wa»  in  her  22d  year.  It 
is  the  novel  of  a  girl — a  dergytnan's  daughter 
— who  had  been  bred  in  the  country  among 
tfae  minor  gentry.  The  scene,  except  for  a 
f«w  excursions,  is  laid  in  two  English  villages 
named  Lot^oum-and  Meryion.  Within  these 
narrow  limits,  Jane  Auscen  studies  the  Bennet 
family — consiBdng  of  Mr.  and  Mrs.  Bennet 
and  their  six  daughters — in  retatkm  with  thetr 
neighbors,  and  especially  widi  the  tenant  of 
Netherfidd  Park,  die  yonng  Mr.  Bingley  and 
his  friend  Mr.  Uarty.  In  the 'end  Jane,  the 
eldest  daughter  of  the  Bennets,  is  married  to 
Mr.  Binj^ey ;  and  Elitabelh,  the  second  daughter, 
to  Mr.  Darcy:  while  a  yotmger  sister,  Ly^a, 
elopes  widi  Mr.  Widthom,  the  villain  of  the 
s*my,  who  holds  a  oemmission  in  the  militia 
stationed  at  Ueryton. 

The  novel  takes  its  title  from  the  two  lead- 
ing diaracters  —  Mr.  Dangf,  who  is  prond  of 
Me  birth,  fortime  and  attaimnents,  and  Elita.- 
beth  Bennet,  who  resents  his  apparent  con- 
descension and  simerdliousneas,  and.  not  under- 
standing his  true  diaracter,  becomes  inoniinately 
and  unjusdy  prejudiced  against  him,  Eliza- 
beth's prejudice  is  first  awakened  at  a  village 
ball,  where  she  overhears  a  remark  of  Darcy 's 
in  disparagement  of  herself  and  the  other 
girls;  It  is  strengthened  by  Darcy's  attempt  to 
detach  Bingley  from  Jane,  and  by  a  false  story 
about  his  mshonorable  treatment  of  Widdiam. 
All  the  time  Darcy  is  falling'  in  love  with 
Elizabeth,  attracted  by  her  very  fine  eyes,  her 
vivacity,  her  frankness,  her  keen  intelligence 
and  gaiuine  diann.  The  climax  is  reached 
when  Darcy  proposes  and  Elizabeth  spurns  him. 
Thereupon  Elizabeth  soon  learns  why  Darcy 
has  cast  ofF  Wickham,  die  spendthrift  and 
libertine;  she  is  made  to  understand  why  he 
has  interfered  in  the  matdi  between  Jane  and 
Bingley;  and  she  discovers  that  but  for  Darcy, 
who  patched  up  a  marriage  between  Lydia  and 
Widdiam,  lasting  disgrace  would  have  fallen 
upon  the  entire  Bennet  household.  Elizabeth 
and  Darcy  come  to  understand  each  other  per- 
fect^',  Pride  and  prejudice  vanish:  and  the 
conclusion  is  as  logical  as  a  mathematical 
demonstration. 

In  tone  and  atmosphere,   ^Frlde  and  Pre- 


(q,v.)  Elizabeth  and  Darcy  ^ve  us  much  the 
same  delight  that  we  fed  when  we  read  of  the 
wit  combats  between  Beatrice  and  Benedict  All 
the  other  characters  are  also  carefully  differen- 
tiated. The  novel  is  pervaded  with  pure  comedy, 
wliich  Jane  Atuten  accasionally  aHaws  to  ap- 
proach farce  in  the  delineation  of  Mrs.  Bonnet, 
the  match-making  mother,  and  in  the  Rev.  Mr. 
Collins,  who  wonld  marry  Elisabeth  in  order 
to  pronioie  his  own  happiness  at  the  expense 
of  tiers.  There  is  no  tr^edy  in  the  novel 
Over    all    the    dorn^tlc    analrs  of    life   Jane 
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Ansten  lets  her  mind  pby,  divertiiig'  the  reader 
with  'follies  utd  nonsenK,  vhims  md  ■neon' 
^stevdea.*  Scott  deq«ircd  of  ever  attainin!i 
to  her  delicate  protnyit  of  chjincter;  and  her 
art  has  had  a  potent  inSnoiee  upon  TroUope 
and  odier  later  novelists  down  to  Mr.  Howells, 
who  writes  of  her  u  *tbe  divine  Jane.* 

WiLHn  X~  Ciosft. 
PRIDBAUX,  prid'S,  Htunphrcj,  English 
scholar  and  divine;  b.  Padstow,  ComwalL  2 
May  1M8;  d.  Norwich,  1  Nov,  1724.  He  was 
graduated  frooi  Christ  Church,  Oxford,  in  1672 
and  was  appointed  rector  of  Saint  Ocment's, 
Oxford,  in  1679,  prebend  at  Norwich  in  1681, 
archdeacon  of  Sunolk  in  I68S,  and  in  1702  be- 
came dean  of  Norwich.  He  was  a  man  of 
stodlons  habits,  a  deep  thinker,  acquired  a 


wort  was  entitled  'The  Connecticut  of  the  His- 
tory of  the  Old  and  New  Testaments*  (4  vols., 
1715-18),     Among  his  other  works  are  'Mar- 


letters  to  John  niis,  Under-Secretary  of  State, 
(published  by  the  Camden  Society  in  1875)  ;  the 
'Bibliotheca  Comubiensis*  (Vols,  II  and  HI) ; 
and  a  'IJfc'of  Humphrqr  Prideaiw'  (published 
anonymously  in  1748). 

PRIDBAUX,  John.  EngUsJi  soldier:  b. 
Devonshire,  1713:  £,  near  Fort  Niagara,  N.  Y., 
19  July  1759.  He  entered  the  army  in  early 
youth,  and  attained  the  rank  of  brigadier-gen- 
eral in  1759.  In  that  year  he  was  given  com- 
mand of  one  of  the  four  divisions  which  were 
sent  to  conmier  Canada,  and  while  Amherst, 
Wolfe  and  Stanwut  co-operated  in  the  north, 
Prideaux  attempted  the  reduction  of  Fort 
Niagara,  one  of  the  strangest  fortresses  in 
possession  of  the  French.  He  landed  before 
the  fort  on  7  July  and  opened  an  attack,  re- 
pelled a  sortie  on  II  Julv  and  on  the  19th 
prevented  the  landing'  of  the  French  reinforce- 
ments sent  by  Frontenac,  but  was  killed  in  the 
trenches  on  the  same  day  by  the  premature 
bursting  of  a  shell.  His  work  was  not  without 
results,  however,  as  the  fort  surrendered  on  the 
24th.  Consult  Parkman,  Francis,  'Montcalm 
and  Wolfe>    (Boston   1884). 

PRIDE'S  PURGE,  the  familiar  tume  for 
the  forcible  exclttsion  of  Royalist  members 
from  the  House  of  Commoas  in  1648  by 
Col.  Thomas  Pride.    See  PuoE.  Thomas. 

PRIBNB,  pri-c'ni,  in  wicient  history,  a  dty 
of  Ionia  at  the  mouth  of  the  Gteson 
in  early  times,  but  because  of  the  alluvia) 
deposits  of  the  Maeander  finally  lay  several  miles 
from  the  coast.  One  of  the  12  cities  in  the 
Ionian  Lea^e,  Priene  was  conquered  by  Ardys, 
B  Lydian  long,  in  the  latter  part  of  the  7th  cen- 
tury I.e.  It  was  mixed  up  in  several  revolts 
against  the  Persian  power,  notably  the  Ionic 
trouble  (5«M94b.c).  ShorUy  after  Priene  fell 
into  the  hands  of  Athens.  During  the  power 
of  Alexander  in  Asia  Priene  fiourisned.  A  new 
dty  was  laid  out  and  it  and  the  old  beautified 
iy  additions  of  the  best  art  of  the  day.  Some- 
bme  during  the  reign  of  the  Byzantine  rulers, 
the  dty  was  deserted  and  it  was  subsequently 
covered  by  debris  caused  prindpally  by  earth- 
quakes, and  on  Crcesin'  overthrow  became  the 
property  of  Persia.    The  great  temple  of  Athena 


Polias,  the  scene  of  the  fesdvat  called  the 
Paniona,  was  here ;  a  dedication  upon  it  by  Alex- 
ander tbe  Great  is  now  in  the  British  Museum. 
In  1868  the  teazle  of  Athetm  Polias  (erected 
nader  the  direction  of  Pythias)  was  excavated 
for  the  DilettatRi  Sodety  by  Putlan  and  New- 
ton, who  have  Aown  that  it  was  one  of  the 
finest  pieces  of  Ionian  architecture  ever  built. 
The  plan  of  the  andent  dty  has  been  made  plain 
b^  cicploRttons  in  189S-99  nnder  the  manage- 
-  of  the  Royal  Museum  in  Berlin.    These 


die  Greek  dties  were.  The  excavations,  there- 
fore, have  made  of  the  ruins  one  of  the  most 
important  sources  of  information  concerning  the 
Gnck  dty  life  of  the  period.  The  market  ^ace, 
ikeatre,  templea  and  other  pubHc  buildings  to- 
gether with  a  vast  amount  of  sculpture  and  in- 
scriptians,  -wen  unearthed.  Consult  Btedeker, 
'Konstantiaopel,  Balkanataaten,  Kldnaaien' 
(Leipaig  1914);  Frothii^iara,  A.  L,,  'Priene* 
ICenlury  Magamut,  VoL  LXII.  1901)  ;  Gart- 
ringai,  H.  von,  'loschriften  von  Priene'  (Ber- 
lin 1907);  Lenjchan,  <De  Rebus  Prienensibus' 
(Leiprig  1890) ;  Leutner,  <Priene>  (C/wjicaJ 
WitUy,  Vol.  V,  1911)  ;  Pnllan  and  Newton, 
'AutiQuities  of  Ionia*  (London  1881);  Wie- 
gand,  <Pricne>  (Berlin  1896). 

PRIBS8NITZ,  pr^s'nHs,  Vmcnu,  founder 
of  the  Kaltwassknr,  or  system  of  hydropathy 
(q.v.) ;  b.  Grafenberg,  Austrian  Silesia,  4  Oct- 
1799:  d.  there,  28  Nov.  1851.  Having  eifected 
by  the  ^iplicuion  i»f  cold  water  a  cure  of  a 
severe  injnrr  he  had  recdved,  he  subsequently 
employed  it  in  local  cases  as  a  beating  agent 
Two  English  physidans.  Sir  John  Flover  and 
Dr.  Cume  of  Liverpool  had  anticipated  him  in 
advocacy  of  the  method,  and  a  Siiesian,  Hahn, 
bad  published  a  book  on  it  derived  largely  from 
a  woric  by  Floyer.  But  Priessmtz  was  the  first 
to  develop  hydro^tfaic  practice.  He  established 
with  the  permissLon  of  the  government  an  io- 
idtntton  at  Grafenberg  whim  was  much  fre< 
i^tented,  among  tbe  guests  being  many  physi* 
dans  who  came  to  study  his  claims.  He  wrots 
nothing  himself,  but  many  records  of  experi- 
ences of  his  cure,  most  of  them  farvorable  and 
many  cnthusiasttc,  were  written  hy  others.  Con- 
sult tbe  study  by  Selinger  (1852)  ;  and  PMlo 
von  Walde,  'Prietsnitz  als  Begriinder  des  Was- 
sei^  und  Natnriidlfahrens*   (t£97). 


York,  abotrt  1790;  d.  wsstem  New  York,  about 
1850.  He  was  a  terness-maker,  but  became  self- 
eduorted  and  published  several  books,  some  of 
wtnch  betane  very  popular.  Among  them  were 
'Wonders  of  Nature*  (1826);  'View  of  the 
Millennium'  (1828);  'Stories  of  the  Revolu- 
tion' (1836):  'American  Antiquities'  (1838); 
and  'Slavery  in  the  Light  of  History  and  Scrip- 
ture* (1843). 

PRIEST,  one  who  performs  the  sacred 
rites  of  any  religion,  espedaHy  the  sacrificial 
rites,  and  who  is  diiis  a  mediator  between  the 
Deity  and  men. 

In  primitive  times  the  function  of  priesthood 
was  inherent  in  the  head  of  a  family,  the  pater 
famUias ;  but  as  states  were  organised  priest- 
hood on  behalf  of  the  people  was  assumed  by 
the  chief  or  king,  or  was  exercised,  under  hint. 
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fonncd  by  the  head  of  the  housdwld.  In  earty 
Greece  and  Rome  when  \dags  were  banished 
and  the  power  of  the  state  came  into  the  hands 
of  elected  magistrates  the  priestly  office  of  the 
king,  or  his  headship  in  religious  affairs,  was 
vested  in  the  archon  basitetu  as  at  Athens,  or 
the  rex  sacrorum  as  at  Rome'  the  term  kitig 
(basiletu,  rex)  being  retained  after  kingship 
had  been  done  away,  doubtle&s  became  of  Bome 
religious  scruple,  fesl  the  ^ods  should  resent 
the  lowering  of  the  appellation  of  the  head  of 
the  state  religion.  The  priests  of  the  state 
religion  were  now  appointed  by  the  public  au- 
thority, whether  their  functions  were  general 
or  were  restricted  to  the  service  of  special  gods 
in  special  temples. 

In  Rome  there  never  was  in  pa^^an  times  any- 
thing hke  a  priestly  ot^er  or  pnestly  caste  or 
class,    as    the   order   of    knights    (eqititn)    or 

Ktridans  (pairkii  nobiies),  nor  was  priesthood 
reditary.  In  Greek  state*  the  priestly  serv- 
ice in  certain  temples  and  places  was  restricted 
to  certain  families ;  for  the  rest  tibe  priesthood 
was  a  function  of  the  state.  In  E^ypt  the 
priesthood  was  a  very  close  corporation,  the 
members  of  which,  with  the  kins  at  their  head, 
were  the  supreme  arbiters  of  civil  and  even  mili- 
tary as  well  as  of  religious  affairs;  the  priest- 
hood alone  possessed  whatever  science  existed 
of  the  mysteries  of  religion  or  of  the  secrets  of 
statecraft,  or  the  laws  of  nature. 

In  primitive  Israel,  as  in  other  primitive  so* 
cieties,  priesthood  was  the  attribute  of  the  father 
of  the  family:  the  priest  by  vocation,  as  a  man 
set  apart  to  minister  on  behalf  of  the  people  in 
their  relations  to  the  Deity,  does  not  come  into 
till  the  Mosaic  epoch;  and  the  fully  devel- 


Srhaps,  till  after  the  return  of  the  people  from 
ibylon  and  the  building  of  the  second  temple 
at  Jerusalem  by  Zenibbabel  in  520  B.C.,  nearly 
500  years  after  Solomon's  reign.  Before  the 
building  of  Solomon's  Temple  there  were  in 
Israd  several  temples  or  sanctuaries  with  ora- 
cles that  were  consulted  to  ascertain  the  will 
and  pleasure  of  Jehovah,  and  with  priests  as 
their  interpreters;  and  the  priests  and  the  Le- 
vites  constituted  a  distinct  order  of  society;  but 
after  the  secession  of  northern  Israel  every  de- 
vout king  of  Judah  earnestly  sought  to  suppress 
religious  worship  or  sacrifice  everywhere  save 
in  the  central  national  tensile:  this  end  was 
not  achieved  till  after  the  return  of  the  captives 
from  Babylon.  Henceforth  the  worship  even 
of  the  true  God  elsewhere  than  in  the  temple 
at  Jerusalem  was  denounced  as  im[uou3  and 
little  different  from  worship  of  false  gods.  The 
entire  priestly  order  was  massed  in  Jerusalem 
and  its  neighborhood ;  the  priests  were  distrib- 
uted into  24  classes,  each  presided  over  by  a 
chief  priest,  and  each  class  of  priests  ministering 
in  the  temple  one  week  in  rotation.  Over  the 
whole  priesthood  presided  the  high  priest,  be- 
lieved to  be  always  a  lineal  descendant  of 
Aaron,  the  brother  of   Moses. 

The  ministers  of  the  several  relijgions  men- 
tioned, as  well  as  those  of  Phoenicia,  Babylon 
and  other  countries,  arc  styled  in  English 
■priests"  :  in  Hebrew,  Greek  and  Latin,  respec- 
tively, the  priest  is  Kohen,  hiereus  and  saccrdos. 
But  the  English  word  priest,  derived  from  the 
Greek  presbyUros,  an  elder  person,  has  not  in 


itself  any  denotation  of  sacrifice  or  of  priestly 
function  but  only  of  maturity  of  age. 

In  the  Greek  New  Testament  the  priest  of 
the  Jewish  law  is  always  called  hitmis  and  in 
the  Latin  Vulgate  version  saeerdoi,  never  pret- 
byteros,  or  senior  (elder^.  On  the  other  hand, 
neither  in  the  Greek  original  nor  in  the  Vulgate 
Latin  version  of  it  Is  hiereMs  or  sacerdoi  ever 
said  of  the  minister  of  the  religion  of  Jesus 
Christ,  but  always  presbyteros  and  presbyter; 
and  in  the  authorized  English  version  pret' 
hyteros  is  invariably  rendered  elder,  never 
priest  Nevertheless,  in  the  BocJt  of  Common 
Prayer  of  the  Anghcan  Church  and  in  that 
Church's  Articles  of  Religion  the  word  priest 
is  ever^here  employed  instead  of  elder;  W 
this  'priest*  of  the  Prayer  Book  is  not  hieretu, 
laceraoj,  3  sacrificing  priest ;  for  in  the  Articles 
the  sacnficial  function  of  the  priest  of  the 
Catholic  Church  is  classed  with  "blasphemous 
fables  and  dangerous  deceits.*  Hence  for  the 
Anglican  Churdi,  as  for  all  the  other  Protest- 
ant churches,  the  priest,  presbyter  or  elder  is 
not  the  minister  of  a  sacrifice.  It  is  different 
in  the  Catholic  Church  and  in  the  numerous 
Christian  churches  of  the  East,  Those 
churches  teach,  with  the  Church  of  Rome,  that 
in  the  Christian  dispensation  it  is  the  chief  of- 
fice of  the  priest  to  offer  sacrifice,  namely,  the 
eutJiaristic  oblation,  which  is  a  perpetual  rep- 
resentation of  the  oi?ering  made  on  Calvary. 
In  the  belief  of  those  churches  the  mass  is  tbe 
selfsame  sacrifice  which  Christ  offered  —  the 
victim  the  same,  the  priest  the  same:  for  the 
victim  is  Jesus  Christ,  his  body  and  blood;  and 
the  priest  is  the  incarnate  Son  of  God  in 
Heaven,  the  Hi^  Priest,  who  is  represented  in 
the  mystic  offenng  by  the  priest  who  ministers 
at  the  altar. 

It  is  worthy  of  mendon  that  till  the  middle 
of  the  3A  century  no  extant  writing  of  any  of 
the  fathers  employs  the  Greek  or  the  Latin 
word  for  priest  (kiereus,  sacerdos)  to  designate 
the  presbyteros.  In  the  Roman  pontifical  the 
order  of  the  priesthood  is  called  both  presby- 
teraUii  and  sacerdotiwn. 
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PRIEST  OF  KIRCHFBLD,  The,    The 

folkplay  in  Viennese  dialect,  *Der  Pfarrer  von 
Kirdifeld,'  produced  5  Nor.  1870,  in  Vienna, 
is  Ansen^ruber's  most  popular  drama  even  if 
in  the  opinion  of  tht  cntics  il  is  not  his  besL 
It  raised  a  struggling  unknown  author  to  fame, 
partly  because  of  its  freshness  and  inherent 
excellence,  but  more  because  it  voiced  popular 
fecKngs  in  regard  to  the  celibacy  of  the  clergy, 
mixed  unions,  enforced  dvil  marriage  and  the 
ration  of  chnich  and  state  as  affected  by  the 
decbration  of  papal  infallibiht^  in  1870. 

The  scene  is  laid  just  outside  of  Austria  in 
the  most  conservatiTe  portion  of  Old  Savaria 
among  a  simple  peasantry  *whosc  passions,  ex- 
pressed without  reservation  or  but  clumsily  con- 
cealed* were  a  novel  revelation  of  hutnan  nature 
to  dieatregoers.  Priest  Hell  and  his  feudal  ad- 
versary, Count  Finsterherg,  reveal  by  dieirvery 
names  the  nature  of  the  confliot- which  '~ 


Annerl.  This  gives  the  vog^tond  Wurselsepp 
an  opportunity  to  ruin  the  Priest  with  his 
parish  as  an  expression  of  hatred  caused  by 
ecclesiastical  p^ention  of  his  unian  to  a  Lu- 
theran girl  20  years  before.  In  the  best 
scene  of  the  play  Hell  converts  and  wins  the 
friend^ip  of  this  enemy  when  he  permits  the 
burial  of  Wurzclsqpp's  suicide  rootber  in  con- 
secrated ground.  But  this  employment  of  Us 
own  jud^ent  against  the  law  of  the  Chindi 
loses  for  him  his  pari^ 

Thou£^  a  member  of  the  "dturch  mititsnt 
and  reenant*  he  had  sought  like  the  'Uonk  of 
Wittenberg*  for  a  way  short  of  the  requirement 
to  inquire  'May  I  do  it,  just  as  I  mean  it?*, 
a  way  which  makes  men  ^indifferent  or  apos- 
tate.* Herein  lies  a  part  of  the  tragedy  oi  his 
position.  However,  ne  becomes  no' champion 
of  the  "Away  from  Rome*  movement,  which 
later  gained  such  strength.  He  conquers  self, 
and  submits.  More  tragic,  almost  to  the  point 
of  suidde,  is  his  love  for  Annerl,  who  also 
learns  resignation  like  all  Austriaus,  by  R:iving 
hand  and  allegiance  to  the  peasant,  MicheL 
It  is  this  soul  conflict,  more  dian  its  politico- 
religious  purpose,  which  makes  the  pl^  great. 
First  produced  in  the  Folk  theatre  "an  der 
Wien,'  it  gradually  found  its  way  over  all  Ger- 
man-speaking lands,  being  played  632  times  be- 
tween 1899  and  1905,  Text  Vol.  VI  o£  Gesam- 
mellc  Werke  (1898).  Criticism  Sigismund 
Friedmann,  *Ludwig  Anzengruben'  (Leipzig 
1902). 

Cau,   K    Eqgekt. 

PRIESTIXY,  pritt'll,  Joaeph,  English 
physicist  and  Umtarian  divine :  b.  Fleldhcad, 
Yorkshire.  13  March  1733;  d.  Nordiumberland, 
Pa..  6  Feb.  1804.  After  a  secondary  education 
he  accepted  an  invitation  to  become  Presby- 
terian minister  of  Needhara  Market,  Suffolk, 
on  an  average  salary  of  £30  a  year.  After  thre« 
years  he  took  charge  of  a  congregatioK  at  Nant- 
wich,  Cheshire,  to  which  he  toioed  a  schoc^ 
Here  his  reputation  increased,  and  in  1761  he 
was  invited  by  the  trustees  of  the  EHssenting 
academy  at  Warrington  to  occupy  the  post  of 
tutor  of  languages  and  betUs-lettm  under  Dr. 
Aiken.  A  visit  to  London  having  introduced 
him  to  Dts,  Franklin,  Watson  and  Price,  he 
was  encourased  to  compose  a  'HisU>ry  of  Elec* 
tricity,' whi<£aH>eaicdinl767.  Inlhesamcyear 


he  became  minister,  M  a  aalttry  of  £100  a  year, 
of  the  Mill  Hilt  chapel  at  Leeds,  where  bis 
religions  opinions  pew  decidedly  Unitarian. 
At  Leeds  his  attenuon  was  first  drawn  to  the 
proMTties  of  "fixed  air*  (carbonic  acid  gas); 
andatMMU  this  time  he  comt^ted  liis  'History 
and  Present  State  of  Discoveries  relating  to 
Vision,  Lig^  and  Colors.'  In  1771  he  agreed 
to  acconpaiqr  Captain  Cook  on  his  second  voy- 
age in  the  capacity  of  astronomer,  but  his  a^ 
pointment  was  canceled,  as  the  Board  of  Longi- 
tude objected  to  his  theokigy. 

After  six  years  at  Leeds  he  accqttcd  an  invi- 
tation from  the  Earl  ot  Shelbumc,  afterward 
Marquis  of  Lansdowne,  to  reside  with  him  at  a 
companion  in  the  injtninal  capacity  of  librarian. 
While  forming  a  part  of  die  establishment  of 
this  nobleman-  be  occnpied  himself  in  scientific 
pursuits,  and  m  1773  gave  to  the  <Fhiloso[^ical 
Transactions'  a  paper  on  the  different  kinds 
of  air,  which  obtained  the  price  of  Copley's 
gold  medal.  On  1  Ai^.  1774  he  discovered  oxy 
gen  or  ■dathlogisticated  air,*  as  he  called  it,  a 
result  quicm  followed  by  other  important  dis- 
coveries, sncn  as  nitions  gas,  mtrous  oxide  ^as^ 


sulphurous  oxide  gas,  fluoric  acid  gas 
gas  and  ammooiacal  gas,  etc.  By  me; 
he  may  be  said  to  have  been  almost  the  first 


render  chemistry  a  precise  science.  In  1775  he 
published  'EaraanuatMu  of  the  Doctrineof  Com- 
mas Sense,  as  held  by  Drs.  Rekl,  Beattie,  and 
Oswald,'  and  soon  after  the  treatiBe  of  Hartley. 
He  had  already  declared  himself  a  believer  in 
the  doctrine  of  phikisophical  necessity,  and  in  a 
dissertation  annexed  to  his  edition  of  Hartley 
caeprcGsed  some  doubts  of  the  immateriality  of 
the  sentient  prmc^le  in  man.  This  doctrine  he 
still  more  forcibly  supported  in  his  'Disquisi- 
tions  on  Matter  and  Spirit'  <1777}.  Probably 
because  of  his  'materialistic*  views,  the  con- 
with  Shcdbume  was  dissolved  in  1780^ 


lie  became  once  more  minister  of  a  Non-Con- 
formist congregation,  and  occupied  himself  on 
his  'History  of  the  Corruptions  of  Christianity' 
(1782),  and  ^History  of  the  Early  Opinions 
concerning  Jesus  Christ'  (1786).  With  Erasmus 
Darwin,  Watt,  Bouhon,  Wedgewood  and 
Other  famous  men  be  founded  the  now  cele- 
brated Lunar  Society,  which  rendered  Birming- 
hun  for  die  time  of  its  existence  almost  the 
intellectual  centre  of  England.  His  'Familiar 
Letter  to  the  Inhabitants  of  Birmingham'  was 
written  in  support  of  the  claims  of  IXssenters 
for  a  repeal  of  the  test  acts.  The  era  of  the 
French  Revolution,  whose  principles  Priestley 
vindicated,  added  to  the  usual  animosity  of  theo- 
logical dispute.  The  anniversary  of  the  capture 
of  the  Bastile  b«ng  celebrated  at  Birmingham,  a 


mob  assembled,  and  although  Friestlev 
present,  burned  his  house,  and  neari*  all  his 
Sbraty,  manuscripts  and  apparatus.  The  out- 
rage was  countenanced  by  too  many  exercisina 
both  lay  and  clerical  inSuence,  and  the  legal 
oompcnsation'  which  he  obtained  fell  short  of 
his  real  losses  by  about  £2,000.  On  1  Aug.  t874t 
Birmingham  made  some  amends  for  the  wrong 
done  to  her  greatest  citizen,  by  the  erection  of  a 
marUe  statue  of  him  in  front  of  the  town-halL 
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in  the  cnltivatioii  of  fais  sdentifie  pursuits,  until 
finally  cioaded  by  party  etunily  to  seek  an  asylum 
in  tbc  United  States,  wUch  be  reached  in  17M, 
and  took  up  his  residence  at  Northumberland, 
Pa.  In  America  he  dedicated  his  whole  time  to 
his  accustcuned  pureiuts.  Some  Asoourscs  of 
his  led  to  the  formatian  in  Philadelphia  of  a. 
Umtarian  congregation  and  he  held  private 
meetings  in  his  own  bouse.  He  w%s  nsver  nat- 
uratiied;  and,  curiously  enough,  never  leamed 
to  make  change  in  United  States  coittage, 
Priestley  was  an  ardent  coniroversialist,  chiefly 
in  consequence  of  extreme  simplicity  and  open- 
ness of  diaracter ;  but  no  man  felt  less  animosity 
toward  his  opponents  than  he  did,  u)d  niany 
who  entertained  the  strongest  anupathy  to  his 
opinions  were  converted  into  friends  by  his 
gentleness  and  uiiKunty  in  person^  intercourse. 
As  a  man  of  sdence  be  stands  high  in  the  field 
of  invention  and  disooveiy,  and  to  few  has 
pneumatic  chemistry  been  so  mudi  indebted. 
On  his  own  admission  his  researches  in  his 
favorite  science  were  soperfidal,  and  his  great 
discoveries  to  a  considerable  extent  acddentaL 
Bat  diis  should  detract  nothing  from  the  honor 
due  to  the  earnest  pioneer.  As  a  metaphysidaa 
Us  elucidadon  of  Hartley's  theory  of  assoda* 
tion,  his  worics  upon  philosophical  necessity  and 
Xtpon  materialism  will  ahvajrs  insure  attention. 
As  3  theologian  Priestley,  who  followed  his 
cotrvictions  wherever  they  led  him,  passed 
throu^  all  changes,  from  C^vinism  to  a  Usi- 
tarian  system  in  some  measure  his  own;  but  to 
the  last  remained  a  sealous  opposer  of  hmdelity. 
Of  his  theological  and  controversial  produc* 
tions,  those  most  generally  esteemed  are  his 
'Institutes  of  Natural  and  Revealed  Relwion* 
(1772-74),  and  'Letters  to  a  PbiloBOphicar Un- 
believer' (1780-82).  He  also  wrote  many 
works  of  practical  divinity.  There  is  an  edi- 
tion of  hiE  <  Theological  and  Miscellaneotu 
Works,  with  Uemoirs  and  Correspondence* 
(1817-32). 

PHIBSTS  OF  THS  MISSION.  See 
Lazaiusts. 

PRIESTS  OF  SAINT  JOHN  THK 
BVANOJBUST.     See  Oimbs,  Wicious. 

PRIOO  CASS,  llitt,  in  American  history 
a  famous  slave  case  tned  in  1937.  Edward 
Prigg  caused  a  fugitive'  Maryland  slave-woman 
to  be  rctnrned  to  her  mistress,  in  violation  of  a 
PctintQ'lvaata  statute  forbiddii^  the  carry ina  of 
any  nei^o  out  of  the  State  in  ordei  to  enslave 
him.  The  case  wm  tinally  brought  before  tbe 
Supreme  Court  of  the  United  States,  where  it 
was  contended  that  tbc  statute  was  unconstitu- 
tional since  it  cc^tcted  wilb  the  National  Fugi- 
tive Slave  Act  of  1793.  The  opinion  was  handed 
down  that  the  national  law  must  be  carried  out 
by  national  authorities  alone. 

PHIK,  JuM,  hoo-an'  prfm,  Comrr  be 
Reuss,  Marquis  De  los  Castillejos,  Spanidi 
general  and  statesman :  b.  Reuss,  Catalonia,  6 
Dec.  1814;  d.  Madrid,  30  Dec.  1870.  Destined 
for  the  law,  he  entered  the  lanksof  the  TOhm- 
teers  in  the  cause  of  the  infant  Queen  Isabella 
on  the  outbreak  of  the  civil  war,  w4iich  in  1833 
followed  the  death  of  Ferdinand  VII.  At  its 
close  in  1839,  Prim  threw  himself  into  politics, 
and  when  Queen  Maria  Christina  quitted  Spain, 
workedinbehalf  of  the  Progresista  party  against 
Eapartero,  who,  8  May  1841,  had  assumed  the 


regency.    In  iixy  1843  ha  led  tke  insttrrcctionist 


quecR  by  being  cieatod  MKoessivdy  bri^dier 
general.  Count  da  Reusa,  and  in  1m3  governor 
of  Uadrid  Stt^ected  lattr  of  conspiracy  against 
the  goramnient  in  1&44,  he  was  scnlenced  to  six 
years'  intprisounent  but  was  released  after  six 
months,  uid  nade  govenK)r  of  Porto  Rico.  Dis- 
tiuguishii^  himself  in  the  war  against  Morocco 
at  the  battle  of  Los  Castillc^oB,  1  Jan.  1860,  he 
was  given  the  title  of  Uar^uis  de  los  Castillejos. 
He  commanded  the  Spamsfa  expedition,  which 
acting;  jointly  with  the  French  and  English 
landM  in  Mexico  early^  in  18U  to  enforce 
claims  of  indemni^  against  that  coimtry,  but 
withdrew  his  troofs  almost  immediately.  Again 
actnised  of  oonsiaracy,  he  was  baoisfaed  in  1864, 
but  headed  an  uprising  in  Jamiarv  1866  acainst 
the  govemtueut  and  was  oompeued  to  floe  to 
England  En  HI63.  Ftnm  there  he  save  support 
to  a  revolution  started  in  Spain  that  stuumer 
and  in  Septanber  suddenly  appeared  ia  Cadix 
and  foi^t  against  the  government  in  the  mili- 
tary revohitioa  headed  by  Topcte  and  Serrano. 
U^n  the  defeat  of  the  goremmcttt  Serrano  ap- 
poiBted  Prist  Miuiseer  of  War  in  his  provisional 
govemmenL  He  becatne  bead  of  the  Cat^net 
and  procured  the  dlectian  of  Aaiadec^  Duke  of 
Aosta,  seocmd  scm  of  the  king  of  Italy,  as  Idn^ 
of  Spain.  He  was  shot  hf  unhnown  ""i"*"f 
while  driving  through  Maidrid.  Catiault  Jime- 
nez, F.,  'Historia  Militar  y  PoKtica  de  D.  Juan 
pTim>  (IHO):  Leonardson,  'Pnm>  (1901). 

PRIMARY,  Dlroct  A  direct  primaiy  is 
an  election  held  by  political  parties  at  which 
candidates  for  nomination  are  chosen  directly 
by  the  voters  of  those  parties.  Under  this 
method,  voters  select  their  nominees  directly, 
whereas  under  the  delegate  or  convention 
system  the  voters  send  thdr  delegates  to  a 
convention  at  which  the  party  candidate  is 
nominted  (see  Convention,  Political),  lie 
convention  System  was  so  indirect  in  its  methods 
and  so  many  times  accompanied  by  sharp 
practices  on  the  part  of  rings  of  professional 
jjoiiticians  and  office-holders  that  a  more  effec- 
tive method  of  nominating  candidates  was 
sought  in  order  that  nominees  should  repre- 
sent the  mill  of  the  rank  and  file  of  the  parly 
who  cannot  make  politics  ihrir  business.  More- 
over, the'arguraent  was  advanced  that  the  mass 
of  the  party  members  would  regain  control  of 
the  government  of  the  party  and  the  electors 
would  exhibit  a  greater  interest  in  party 
nominations.  This  has  proven  to  be  the  case, 
the  vote  at  the  primaries  as  a  rule  being  larger 


eSectively,  thus  making  the  party  rulers  more 
amenable  to  the  party  will  Even  though  ^ 
bosses  may  prepare  a  nomination  'slate*  or  list 
of  candidates  at  a  pretiminary  or  pre-primary 
caucus,  the  rejection  of  diese  caodicUtes  or 
die  etittiinatian  of  the  unlit  is  an  easy  task, 
since  the  primary  practically  amounts  to  > 
referendum  on  the  caucus  nominees.  Hence, 
party  leaders  are  directly  responsible  for  die 
personal  qualities  and  principles  of  the  can- 
didates presented,  and  would  scarely  run  die 
risk  of  discredit  and  overthrow  by  having  the 
party  electorate  repudiate  their  candidates.  In 
Oregon  and  some  other  States  each  candidKte  is 
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afforded  att  c^tporttiiii^  to  give  widespread 
jMiblidty  to  his  platfonn  or  principles;  tlic 
l»ctures  and  statements  of  alt  the  candidates 
are  printed  and  bound  in  a  piri>Hdiy  patnpUet. 
i^ch,  for  a  small  ran  si  deration,  is  distributeo 
to  the  voters  before  the  primary,  in  Wisconsin 
a  candidates'  convention  fratnes  the  platform,  the 
convention  cofisistinK  of  all  party  candidates 
for  State  offices  and  for  the  legislature  and  of 
any  members  of  the  senate  ^^10  have  held  over. 
Thus  the  voter  receives  a  concrete  statement  of 
die  policy  by  both  the  legialatiTe  and  executive 
departments.  In  Missouri  the  State  central 
committee,  together  with  the  party  nominees 
for  State  office,  for  the  legislature  and  for 
Congress,  formulate  the  plaiform.  In  Oregon, 
-when  the  petition  is  filed,  the  candidate  may 
set  forth  his  principles  in  a  paragraph  of  not 
more  than  100  words,  and  he  is  also  allowed  a 
12-word  sentence  upon  the  ballot.  If  10  per 
cent  of  the  party  voters  in  Texas  petition,  a 
question  of  party  policy  must  be  submitted  to 
uie  voters  at  the  primary  and  the  party  cannot 
be  pledged  to  any  policy  which  has  not  been 
endorsed  by  a  majority  of  the  voters. 

In  most  States  a  mere  plurality  of  votes 
cast  determines  the  nomination,  bat  in  the 
Southern  States  a  clear  majority  is  often  re- 
quired and  if  no  candidate  should  receive  the 
necessary  number  of  votes  a  second  primary  is 
held  at  which  only  the  two  leading-  candidates 
are  considered.  Some  States  use  the  minimuiti 
percentage  plan,  lotva  reoniring  35  per  cent  of 
the  total  vote,  while  Micnigan  reomres  40  per 
ceot  for  governor  and  lieutenant-go vemor. 
Idalio,  North  Dakota,  Wisconsin  and  a  few 
other  States  have  adopted  a  system  Icnown  as 
preferential  voting,  under  which  first  and 
second  choices  for  a  given  office  are  indicated 
and  if  no  candidate  receives  a  majority  of  first 
choice,  die  lowest  candidate  is  dropped  and  the 
second  choices  are  then  distributed.  The  object 
of  the  preferential  vole  is  to  eUminate  a  second 
ballot  and  to  prevent  the  choice  of  a  candidate 
bv  plurality  only.  In  some  cases  e«eii  third 
choices  may  be  indicated. 

The  advent  of  the  direct  primary  has  had 
a  large  influence  on  the  personnel  and  character 
of  die  national  government,  since  it  affects  the 
duxce  of  senators,  representatives.  Presidential 
dectora  and  delegates  to  rational  conventions. 
TTte  application  of  direct  primaries  to  senators 
and  representatives  has  been  provided  for 
without  extended  discussion,  but  the  States 
have  been  slow  in  applying  the  system 
to  the  choice  of  delegates  to  the  national 
nominating  conventions.    Wisconsin  started  the 


next  move  is  to  have  the  electors  of  each  party 
in  each  State  at  the  direct  primary  instruct 
thdr  delegates  to  the  national  convention  as  tn 
the  party  preference  for  Presidential  .._. 

A  primaty  law  extended  to  Presidential  

nations  was  adopted  by  Oregon  in  1910  and 
siiice  that  time  the  Presideiitial  preference 
primary  has  been  adopted  by  many  States. 
(See  PuMAiy,  PiESiceNTiAL  Prekrence). 
After  all  the  Stat«s  have  adopted  the  plan  of 
dioosing  their  delegates  to  conventions  by 
direct  primaty,  the  next  logical  step  (though 
its  adc^tton  is  now  very  probietnatical)  is  to 
provide  for  the  nomination  of  a  Presidential 


candidate  1^  the  direct  popular  vote  of  the  en- 
tire party.  liiiB  would  soon  result  in  a  direct 
vote  of  the  trtiole  country  for  President  and 
thus  eliminate  the  antiquated  electorial  college 
(it v.).  In  most  cities  the  direct  primary^  has 
been  discarded  in  order  to  eliminate  national 
pari^  politics  and  in  its  place  non-partisan  pri- 
maries and  nomination  by  petition  only  have 
been  substituted.    See   Elections. 

The  earliest  system  of  direct  selection  of 
candidates  was  the  Crawford  Countv  system 
used  in  Pennsylvania  in  the  sixties,  but  though 
this  was  adopted  in  the  Southern,  Central  and 
Western  Slates,  its  use  was  not  general  until 
the  nineties.  Minnesota  adopted  the  direct 
primary  for  Hennepin  County  m  1899  but  Wis- 
consin by  her  law  of  1903  was  the  first  State 
to  adopt  this  method  for  all  nominations.  The 
State-wide  direct  primary  is  now  used  in  al- 
most all  of  the  States ;  it  was  adopted  by 
Oregon  in  1904;  by  Iowa,  Missouri.  North 
Dalcota,  South  Dakota,  Nebraska  and  Wash- 
ington in  1907;  by  Ohio,  Kansas  and  Oklahoma 
in  1908:  by  Cahtornia,  Nevada,  Idaho,  Ten- 
nessee, Micnigan  and  New  Hampshire  in  1909; 
by  Anzona  in  1909  and  1912;  by  Illinois,  Mary- 
land and  Colorado  in  1910 ;  bv  Wyoming,  New 
iersey,  Massachusetts  and  Maine  io  1911;  by 
finncsota,  Virginia,  Kentucky,  Mississippi, 
Louisiana  and  Montana  in  1912;  by  New  York, 
Penjisylvaaia  and  Florida  in  1913;  and  by  Ver- 
mont, Indiana  and  West  Virginia  in  1915 ; 
while  in  South  Carolina,  Georgia.  Alabama, 
Arkansas  and  Texas  it  is  conducted  under  the 
rules  of  the  Democratic  party  but  has  not  been 
established  by  statute  for  all  parties.  See 
Eaixot;  Onvention,  Political;  Oucus; 
Elections. 
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PRIMARY,  PresJdential  Preference,  a 
method  adopted  by  some  States  of  applying  the 
direct   primary   to   the   choice   of   delegates   to 

national  political  conventions.  A  widespread  be- 
lief that  the  national  conventions,  in  their  entire 
mbership,  had  not  been  truly  representative 


of  taws  for  the  choosing  of  dele^tes  directly 
by  the  party  voters  in  official  pnraaries.  The 
laws  passed  by  the  Stales  vary  regarding  the 
degree  of  directness  with  which  the  preference 
is  expressed  and  the  measure  of  certainty  of 
its  being  carried  into  effect.  Under  the  Cali- 
fornia and  South  Dakota  laws,  a  number  of 
candidates,  corresponding  to  me  number  of 
delegates  to  which  the  State  is  entitled,  may 
file  a  nominating  petition  as  a  Rroup,  pledged 
to  the  interest  of  a  given  candi<ute  for  Presi- 
dent. These  names  are  placed  on  the  ballot 
together  and  the  voter  may  by  one  mark  cast 
his  ballot  for  the  entire  grouD  at  once.  Before 
a  group  may  be  placed  on  me  ballot,  &e  law 
requires  that  not  less  than  one  nor  more  than 
three  of  the  persons  named  reside  in  the  same 
Congressional  district ;  and  the  group  must  also 
have  the  endorsement  of  the  Presidential  can- 
didate whose  cause  it  has  espoused  or  of  a 
State  organizadon  possessing  his  confidence. 
In  Illinois,  New  Jency,  New  Hampshire  and 
Ohio  the  Congressional  district  is  the  unit  for 
electing  delegates.  In  Illinois  the  candidate  for 
delegate  must  file  with  his  nomination  petition 
a  statement  of  his  preference  for  President  or 
a  statement  that  he  has  no  choice;  and  on  the 
ofHcial  primary  ballot  the  preference  or  lack 
of  preference  is  printed  beneath  the  name  of 
each  candidate.  In  Ohio  the  delegate  files  a 
first  and  second  choice  for  President,  both  of 
which  are  printed  on  the  ballot,  but  the  candi- 
date as  an  aitemative  may  state  that  if  elected 
he  will  support  for  President  the  candidate 
receiving  the  majority  of  the  preference  votes, 
,  The  New  Hampshire  law  simply  nermits  candi 


convention  for  a  given  candidate  for  the  Presi- 
dential nomination  as  long  as  his  name  remains 
before  the  convention;  The  delegates  from 
Oregon  and  Montana  are  elected  at  large,  but 
in  order  to  secure  minority  representation  the 
voter  is  allowed  to  cast  his  ballot  for  one  per- 
son only  ^  a  delegate.  Those  candidates  re- 
ceiving the  largest  number  of  votes  are  declared 
elected.  A  direct  Presidential  preference  vote 
is  held  at  the  same  time  and  candidates  for 
delegate  ttledge  themselves  under  oath  to  accept 
the  popular  choice.  Delegates  from  Pennsyl- 
vania and  North  Dakota  are  bound  by  ihe  pref- 
erence vote  but  the  vote  is  not  binding  on  dele- 
^tes  from  Massachusetts,  Minnesota,  Nebraska, 
Texas  and  Wisconsin.  The  Iowa  ballot  con- 
tains the  names  of  candidates  for  President  and 
Vice-President,  party  national  committeemen, 
delegates  at  large,  district  delegates,  and  alter- 
nates of  the  last  two.  The  voter  is  also  called 
iqKin  to  decide  by  a  vote  of  yes  or  no  whether 
district  delegates  to  tiic  national  convention 
shall  be  instmcted  by  the  vole  of  the  State  at 
Urge  or  by  the  vote  of  the  Congressional  dis- 


trict. Maryland  combiaes  a  preierciice  vote 
with  an  election  of  delegates  by  a  State  con- 
vention. The  county  delegates  to  the  State 
convention  are  instructed  by  the  voters  of  tiie 
-county  to  support  a  certain  candidate  and  must 
(to  so  as  long  as  this  candidate  has  the  support 
of  nine  counties.  The  Presidential  cantUdale 
receiving  the  votes  of  a  majoriw  of  the  dele- 
gates becomes  the  choice  of  d)c  State  party  and 
must  be  given  tlie  support  of  the  State  delega- 
tion at  the  national  convention.  A  majority  of 
the  Presidential  primary  bws  are  mandatory. 
Since  Preiidential  primaries  are  held  under  the 
regular  primary  laws,  candidates  for  delegate, 
in  order  to  have  their  names  placed  upon  the 
ballot,  must  file  nominating  papers.  Likewise 
in  most  of  the  States  haying  such  laws.  Presi- 
dential candidates,  either  personally  or  by  duly 
authoriied  State  organizations,  must  file  petk- 
tions  signed  by  a  designated  percentage  of  their 
party  siUMwrters  in  the  State.  In  1910  Oregon 
extended  her  primary  law  ta  Presidential  nomi- 
nations and  in  1913  applied  direct  nomination 
to  the  office  of  national  committcemep ;  she  was 
followed  in  1911  by  New  jersey.  North  Da- 
kota, Nebraska  and  Wisconsin ;  in  1912  by  Cali- 
fornia, Illinois,  Maryland,  Massachusetts,  South 
Dakota,  Montana  and  Michigan'  in  1913  by 
New  Hampshire,  New  York,  Pennsylvania, 
Ohio,  Minnesota  and  Iowa:  in  1914  by  Texas, 
and  m  1915  by  Vermont.  Indiana  and  North 
Carolina. 

Biblio^phy^— Bamett,  J.  D.,  'Presidential 
Primary  m  Or<son>  (in  Political  Scieaee 
Quarterly.  Vol.  XXXI,  pp.  81-104,  Lancaster. 
Pa.,  1916);  Dickey,  F.  W.,  'The  Presidential 
Preference  Primary'  (in  AmerieoM  PoUiicai 
Science  Review,  Vol.  IX,  pp.  467-487.  Baltimore 
191S) ;  Hart,  A.  B.,  <The  Direct  Primary  vt. 
the  Convention'  (in  'Proceedkigs>  of  die 
Academy  af  Political  Science,  New  York,  VoL 
III,  pp.  210-219,  January  1913)  ;  Woodbum,  J. 
A.,  "Political  Parties  and  Party  Problems'  (rev. 
ed.,  New  Yorit  1914). 

PRIMARY  BATTBRIBS.     See  Batteby. 

PRIMARY  ELECTIONS.  See  £lec- 
TOBAL  Qualifications;  Conghess. 

PRIMARY  ROCKS,  formerly  appUed  by 
geologists  to  the  earliest  rocks,  includu^  par- 
ticularly those  owing  their  present  state  to 
igneous  agency.  Gneiss,  various  schists  and 
granite  were  so  regarded.  At  the  present  time 
primary  is  used  as  equivalent  to  Palsozoic 
(q.v.). 

PRIMARY  VOLTAIC  CELL.  See  Elec- 
trical TSBMS. 

PRIMATE,  since  the  4th  century  of  the 
Christian  Church,  the  title  assumed  by  the 
bishop  of  die  capital  of  a  province,  and  nence 
equivalent  to  metropolitan  or  exarch.  The 
Council  of  Chalcedon  decreed  that  the  primacy, 
or  'first  place  before  all,"  was  to  be  accorded 
to  the  'archbi^op  of  Old  Rome.*  In  Africa 
the  title  belonged  to  the  bishop  of  Carthage.  In 
odier  pans  of  Christendom  an  attempt  was 
made  to  distinguish  between  primates  and  met- 
ropolitans as  early  as  the  9th  or  10th  century, 
for  one  of  the  capitularies  of  the  early  Frenm 
kings  ordains  that  no  metropolitan  shall  assume 
the  title  of  primate  unless  he  has  a  just  claim 
to  that  honor;  and  in  the  tlth  century  the  popes 
expressly  reserved  the  title  only  for  the  l^iding 
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nntecipolitans  in  different  countties,  and  en- 
denond  to  subordinate  the  other  metropolitans 
to  them,  llic  resistance  to  this  arrangement 
ma,  however,  so  general  and  emphatic  that  the 
dqmity  of  primate  remained  little  more  than 
a  nomiiial  one,  entitling  the  holder  of  it  merely 
to  preced«nce  on  pnbhc  occasions.  In  Prance 
the  tLrchbishop  of  LycHis  was  appointed  primate 
of  the  Gauls  by  Gregory  VII  in  1079,  and  the 
archbishop  of  Rouen  is  also  vmM«  of  Nor- 
manchr.  In  the  German  Empire  the  ardtbishe^ 
of  Salzburg  was  primate.  In  Hungarir  the  arch- 
bishof)  of  Gran  is  primate;  in  Bohemia  tbat  of 
Prague;  in  Spain  that  of  Toledo.  In  Poland 
the  primacy  belonged  to  the  see  of  Gneseh. 
None  of  Uiese  bishoprics  any  longer  retain 
piitnatial  nghls  of  jurisdtctioti  excepting  that 
of  Gran.  The  of&ce  belong^  of  right  to  the 
papal  legate,  who  was  president  of  ttie  Senate 
and  censor  of  the  king.  He  governed  the  state 
during  an  ititerregnum,  had  a  court,  guards,  and 
a  marshal  of  the  palace,  and  in  general  enjoyed 
the  highest  privileges.  In  the  Qinrtdi  of  Eng- 
land both  the  archbishops  still  retain  the  t 


the  arehbifihop  of  York,  as  the  primate  of  Eng- 
land. In  the  Protestant  E^scopal  Chnrefa  of 
Ireland  t^e  archbiskop  of  AnAagii  is  primate  as 
formerly  when  the  church  was  established. 

PRIMATES,  ike  name  given  by  Linnaus  to 
his  highest  order  or  group  of  the  MatnnuUia, 
which  included  the  bats  (Cheiropttra'),  the 
apes,  monkeys,  and  lemurs  {Qvadrumana) ,  and 
tnan  (Bimania).  By  common  consent  of  zool* 
ogists  the  bats  have  been  removed,  leaving  the 
monkeys,  lemurs  and  man  as  a  fairly  honw 
geneous  group.  Formerly  the  definition  of  this 
order  was  comparatively  easy,  but  owing  to 
numerous  recent  palieontological  discoveries  an 
almost  unbrc^cen  series  of  forms  between  the 
lemurs  and  the  Imtcttvora  is  now  known,  and 
the  interrelation  ships  between  the  former  and 
the  higher  apes,  and  of  the  latter  with  one 
another  and  with  man,  have  been  shown  to  be 
SMore  complex  than  was  anticipated.  Leaving 
ont  of  aoconnt  the  prelemurine  fossils,  the 
otder  may  be  characterized  as  follows ;  Thnre 
are  always  complete  tnilk  and  permanent  dents'- 
trans,  thic  latter  having  (he  various  kinds  of 
teeth  _  welt     dtfierentitated    and    usually    the 


foUowing-  fonnula:  Incisois,  f:  canine*,  I 
premOlan,  I  or  #,  and  molars  (  or  | 
(rarely).    Occasionally  there  is  the  loss  of  an 


incisor,  premolar  or  canine.  The  molars 
of  the  simple  quadritubercular  grinding  typ^ 
and  the  premolars  are  still  simpler.  In  all 
cases  the  orbit  is  surrounded  by  a  bony  ring 
and  frequently  separated  from  the  tqnporal 
fossa  by  a  plate  of  bone.  The  clavicles ,  are 
well  developed,  the  radius  and  ulna  and  the 
dbia  and  Siula  (except  in  one  case)  are  never 
coalesced,  A«  scaphoid  and  lunar  bones  of  the 
wrist  are  distinct,  and  the  pollex  and  hallux 
(except  the  latter  in  man)  form  opposable 
thumbs.  With  a  few  exceptions  among  the 
Inhurs  and  marmosets,  the  (fights  are  all  ter- 
minated by  flat  nails.  Except  in  isolated  cases 
the  stomach  is  always  simple,  there  are  two 
pectoral  mammte  and  the  testes  are  contained 
in  a  scrotnm,  Cdnceming  the  subdivision  of 
the  order  in  suborders  and  families  there  are 
several  oimiions;  bat  the  customary  recognition 
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of  the  sub-order  Prosimia  or  Lemuroidea  for 
the  lemurs  and  their  allies,  of  Quadmmatta  for 
the  monkeys,  baboons  and  marmosets,  and  of 
Anthropamorpha  for  the  apes  and  man  will 
serve  present  purposes.  Consult  Hartman, 
•Anthropoid  Apes'  (1886) ;  Forbes,  'Hand- 
book of  Primates'  (1895^). 

PRIMATICCIO,  PrancMco.  fran-chSsTcS 

?re-ma-t€l'eh6,  Italian  painter:  b.  Bologna, 
504;  d.  France,  1570.  He  was  a  pupil  of  Inno- 
cenEO  da  Immola  and  Bagnacavatto,  and  began 
in  1525  to  study  under  Giulio  Romano.  In  con- 
Deciion  with  several  of  the  pupils  of  the  latter 
he  painted  the  Palazzo  del  T*,  in  Mantua,  from 
Giulio's  designs.  Through  the  recommendation 
of  Frederick^  Duke  of  Mantua,  Primaiicdo  was 
engaged  by  Francis  I  of  France  in  1531  to  deco- 
rate me  palace  of  Fontainebleau.  To  his  in- 
fluence were  owing  not  only  numerous  paint- 
ings in  fresco  and  works  in  stucco  whidi  the 
king  caused  to  be  executed,  but  several 
branches  of  painting,  as,  for  instance,  enamel 
painting,  and  designs  for  tapestry,  were  carried 
to  greater  perfection  through  his  exertions. 
Francis  sent  him  to  Italy  to  purchase  antii^e 
statues,  and  casts  of  famous  works  of  art.  On 
the  death  of  Rosso,  the  royal  painter,  Prima- 
tlccio  succeeded  to  his  post,  and  Francis  II 
appointed  him  in  1559  superintendent  of  the 
royal  buildings.  He  furnished  the  designs  of 
several  architectural  woiks,  among  them  of 
the  tombs  of  Frauds  I  and  Henry  II.  His 
works  at  Fontainebleau,  however,  gained  him 
more  reputatioiL  Hb  was  a  dever,  fadle  pen- 
cil, but  he  was  the  slave  of  mannerism  and 
meretridousness,  and  that  fluent  but  artifidal 
elegance  wbich  remained  so  long  the  character- 
istic of  French  art.  His  frescoes  and  stucco 
work  have  been  almost  all  destroyed;  we  can 
only  iudge  of  their  quality  from  engravings, 
and  tnere  are  no  oil-paintings  which  can  with 
certainty  be  ascribed  to  him;  even  the  authen- 
tidty  of  'The  CJmtinence  of  Sdido>  now  in 
the  Louvre  is  sometimes  doubted. 

PRIHX,  Edward  Dorr  Griffin,  American 
Presbyterian  dei^yman  and  religious  journal- 
i«t:  b.  Cambrictee.  N.  Y.,  2  Nov.  18W;  d.  New 
York,  7  April  1891.  He  was  graduated  in  1832 
from  Unico  College,  and  from  Princeton  Theo- 
logical Seminary  at  Princeton  in  1838.  He 
filled  several  pastoratesv  induding  that  of  the 
Eigfaty-sixtfa  Street  Presbyterian  Churdi,  New 
York,  and  contributed  artidcs  to  the  Una 
York  Obtervtr  under  the  signature  'Ense- 
bius.»  With  his  brother,  S.  I.  Prime  (q.v.), 
he  edited  the  paper  18S4--85,  and  continueid  to 
edit  it  a  year  longer  after  his  brother's  death. 
He  published  'Around  the  World>  <187Z); 
'Forty  Years  in  the  Turkish  Empir«>  (1875)  | 
'Notes,  Genealogical,  Biographical  and  Biblio- 
graphical of  the  Prime  Family'  (1888).  etc, 

PRIff^  Samuel  Irenxns,  American  Pres- 
byterian clergyman  and  editor ;  b.  Ball- 
aton,  N.  Y.,  4  Nov.  1812;  d.  Manchester,  Vt., 
18  July  1885.  He  was  graduated  from  Wil- 
liams College  in  1829,  entered  the  Princeon 
Theolo^cal  Seminary  and  in  1833  was  ordained 
in  the  ministry,  He  was  in  charge  of  pastor- 
ates at  Ballston  Springs.  N.  Y-.,  1833-35;  at 
Malteawan,  N.  Y.,  1835-40.  In  1840  he  became 
editor  of  the  New  York  Observer  and  con- 
tinued as  such  until  his  death,  with  the  excep- 
tion of  a  period  in  1849  when  he  was  secretary 
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(o  the  American  Bible  Society,  and  another  in 
18S0  when  he  edited  the  PmbyUriaii.  He 
wai  one  of  the  founders  of  the  Evangelical  AJ- 
Jiauce  of  America  in  1866  and  its  correspoDding 
secretary  until  1884,  was  vice-president  of  the 
Aniarican  Tract  Society  and  was  prominently 
connected  with  various  religious  and  educa- 
tional institutions.  From  1854  be  was  a  regU' 
lar  contributor  to  Harper's  Magazine,  where 
his  'Editor's  Drawer"  became  famous,  and  in 
18S8  his  literary  earnings  enabled  him  to  pur- 
chase the  Observer,  which  he  made  the  lead- 
ing organ  of  his  denomination.  His  'Power 
of  Prayer*  (1858)  reached  a  sale  of  175,000 
copies  in  United  States  and  England  and  was 
translated  into  French,  Dutch  and  Tamil. 
Among  his  other  books  are  'TTie  Old  While 
Meeting-House'  (1845) ;  'Travels  in  Europe 
and  the  East'    (1855)  ;   'Letters  from  Switier- 


New  York,  13  Feb.  1905.  He  was  graduated 
from  Princeton  in  1843,  studied  law,  was  ad- 
mitted to  the  har  in  1846  and  engaged  in  law 
practice  in  New  York  in  1846^il.  In  1861-69 
he  was  editor-in-chief  of  the  New  York  Jour' 
Ml  of  Commerce,  was  first  vice-president  of 
the  MetropoliUn  Museum'  of  Art  after  1874 
and  professor  of  the  history  of  art  at  Prince- 
ton aft«r  1884.  He  devoted  much  time  to  liter- 
ature and  was  an  authori^  on  numismatics  and 
^^ptian  aatiquiues.  Among  bis  publications 
arc  <The  Owl  Letters' ;  'The  Old  House  by 
the  River'  (1853)  ;  'Boat  Life  in  Egypt  and 
Nubia>  (1857):  'Coins,  Medals  and  Seals' 
JlSeO);  'I  Go  A-Fishing'  (18?3);  <HoIt 
Cross'  (1877);  'Along  New  England  Roads' 
(1892)  ;  'Among  the  Northern  Hills'  (1895), 
5tc. 

PRIHB.   See  CAifoincAL  Homts. 

PRIMB  MINISTER,  the  title  of  the  pre- 
mier, secretary  of  state  or  other  officer  of 
BtaCle,  who  in  most  European  countries,  at  the 
eiunmons  of  the  sovereign,  has  succeeded  in 
farming  an  admitiistration,  of  which  he  is  the 
bead  atld  which  may  be  named  after  him. 
Those  who  accept  office  under  htm  are  assumed 
lo  agree  with  his  policy  in  the  main.  Though 
«Bch  member  of  the  ministry  administers  his 
own  department  independently  of  his  colleagues, 
all  important  departmental  matters  are  submitted 
to  him,  the  most  important  being  brought  hc- 
foce  the  whole  ministry,  and  no  appointment 
of  moment  is  made  or  recommended  to  the 
Crown  without  his  fcnowledge  and  concurrence, 
pis  own  patronage  ift  very  extensive.  In  form- 
ing an  administration,  be  selects  all  those  who 
are  to  fill  the  various  offices,  though  the  ap- 
pointments are  subject  to  the  sovereign's  ap- 
proval. In  England  it  is  on  bis  advice  that  as 
vacancies  occur  the  archbishops,  bishops^  and 
deans  and  the  highest  judges  are  appointed 
and  over  100  Crown  livings  are  filled; 
and  on  his  recommendation  that  the  most  en< 
vied  temporal  titles  and  honorable  distinctions 
—  peerages,  baronetcies  and  the  Garter,  for  ex* 


viceroyalty  of  India,  the  principal  ambassador- 
ships and  colonial  governorships  and  lord-lieu- 
tcnancies  of  countries,  are  made  by  the  Crown. 


He  is  the  leader  of  the  House  ot  Parliament, 
of  which  he  is  a  member.  Yet  as  prime  min- 
ister he  enjoys  no  legal  precedence  ovor  his 
colleagues,  hia  official  existence  being  indeed  not 
recognized  by  statute.  In  European  govem- 
ments  the  prime  minister,  or  pronier,  is  osnalhr 
charged  with  the  management  of  diplotnatic  af- 
fairs and  in  this  respect  resembies  the  Secre- 
tary of  State  of  the  United  Sutes, 

PRIMB  NUMBER,  an  integer  indivisible 
by  any  number  save  itself  and  unity,  that  is, 
one  which  cannot  be  factored;  such  number  are 
1,  2,  i.  5,  7,  11,  13,  17,  19,  23,  29,  31,  37,  41,  43. 
47,  53,  etc  They  occirr  very  frequently  among 
die  lower  numbers  and  begin  to  be  scatre  among 
the  higher  thousands.  The  determination  of  the 
prime  niunbers  has  remained  a  mere  matter  of 
rejecting  factorable  numbers;  this  is  done  in  a 
quasi-mechanical  way  by  the  table  called  Eratos- 
tncnes'  sieve,  upon  which  all  the  numbers  to  be 
tested  are  written  at  equal  intervals  and  covered 
Id  succession  by  griiliron-like  slips  of  paper, 
covering  first  all  multiples  of  2  (the  even  num- 
bers may  better  be  omitted  at  tne  start),  then 
all  multiples  of  3  and  so  on.  But  even  widi 
die  modem  theory  of  niunbera  no  rule  has 
been  laid  down  for  the  periodicity  of  the  oc- 
currence of  the  prime  numbers.  Ganss  dis- 
covered in  1810  diat  the  Dumber  of  primes  less 
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gave  a  formitla  for  ibe  detemtinatkm  of  the 
number  oi  prime  numbers  between  any  vm 
primes;  in  a  monograph  dated  1SS9,  Ricmann 
gave  an  even  more  exact  formula  and  a  very 
complicated  one,  also  dn^dent  on  the  Integrd 
used  by  Gauss.  Tke  theory  of  numbers  has 
also  shown  Siat  *every  prime  mmber  is  (in 
general  in  more  than  one  way)  a  stun  of  four 
SQuares,*  but  this  is  etpudly  trae  of  other  num- 
bers, inasmuch  as  (1)  every  factorable  number 
ia  the  product  of  two  prime  numbers  and  (2) 
the  sum  oi  four  squares  into  the  sum  of  four 
squares  is  always  a  sum  of  four  stmam.  There 
is  a  theorem  of  Goldbach  to  the  effect  that 
'every  even  number  is  the  sum  of  two  prime 
numbers."  Factor  tables  have  been  made  for 
all  numbers  between  1  aad  10,000.000  in  tbe 
attempt  to  codify  the  i>rime  numbers;  by  refer- 
ence to  them  it  may  be  instantly  discovered 
whether  a  given  number  is  prime  or  not 

PRIMEKO,  pri-me'rS,  or  PRIMB,  a  card 
game  very  popular  in  England  in  the  16tb  cen- 
tury, but  now  obsolete.  Tne  same  or  a  very  simi- 
lar game  was  played  in  Italy  under  the  name 
primiera  and  In  France  under  the  names  trime, 
ombi^,  etc.  Primero  belonged  to  the  family 
of  games  of  which  the  old  post  and  pair  and  the 
more  modern  brag  and  poker  are  members. 

PRIMITIVE  ART.    See  Aeosicinai,  Abt. 

PRIMITIVE  METHODIST  CHURCH, 
a  Christian  conunmuty  known  previously  to 
1902  as  the  Primitive  Methodist  Connection. 
It  originated  with  Hugh  Boume  (1772-1852), 
a  millwright  of  Stoke-on-Trent,  England,  who 
joined  a  Methodist  society  at  Burslem,  but 
whose  open-air  preaching,  prayer  and  singing, 
the  forerunner  of  the  'camp-meeting,*  a  de> 
parture  from  Wesley's  methods,  led  to  his  ex- 
pulsion from  the  Wcsleyan  Connection.  With 
William  Qowes  and  some  strong  support«Si 
they  built  a  cha^I  at  Tunstali  in  July  ISU.  aqd 
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m  FAniary  1812  adopted  the  name  of  *Pnnu- 
dve  Methodists.'*  Popul&riy  they  were  loii| 
knowD  both  ai  *Clowesitcs*  and  *Ranteri* 
(q.v.)-  In  1860  when  they  cekbnted  their  juU- 
lee  at  TnnstAll,  die  Conference  reported  in 
Great  Britain  2^7  chapeU.  675  ministers,  11,384 
local  preachers,  132,114  members,  30^  teachers 
and  167,533  students,  with  increasuw  numbers 
throughout  the  British  colonies.  From  1885 
on  a  movement  devdoped  to  form  the  *Con- 
nection*  into  a  ■Church*  which  was  accom- 
plished in  1902  supporting  numerous  schools 
and  missions  with  the  Holbom  Review  as  its 
special  periodical  The  Primitive  Uethodisti 
are  represented  in  the  United  States  by  94 
churches,  74  ministers  and  8,600  c 


PKIMITIVB  THOUGHT.    See  Mythoi^ 

OGY. 

PRIMOGENITURE,  pr!-ni6-j«n1-tar,  sen- 
iority of  birth  and  the  right  by  taw  of  the  eld- 
est son  of  a  family  (and  of  those  who  derive 
throufth  him)  to  succeed,  in  cases  of  intestacy, 
to  the  father's  real  estate,  to  the  ^MOtute  ex- 
clusion of  the  younger  sons  and  the  daughters. 
This  rule,  system  or  right  prevwls  in  Great 
Britain ;  but,  following  the  example  of  rcYoln- 
lionary  France,  most  of  the  coimtries  of  con- 
tinental Europe  have  abolished  it.  Several  ex- 
ceptions to  the  rule  are  allowed  in  the  United 
Kingdom,  bat,  these  apart,  whenever  a  man  dies 
intestate  leaving  real  estate,  his  eldest  son  is 
entitled  to  the  whole  of  It  and  the  rest  of  the 
children  not  otherwise  provided  for  out  of  the 
personalty  are  left  witboat  anything.  If  there 
IS  no  male  heir,  the  daughters  succeed,  nftt 
singly  and  in  the  order  of  seniority,  but  jointly. 
In  the  United  States  no  distinction  is  tnade  m 
the  descent  of  estates  to  lineal  descendants. 

PRIMROSE,  a  popular  name  for  many  gar- 
den and  wild  plants,  among  which  the  following 
are  probably  the  best  known:  Evening  prim- 
rose ^CEnothera  bietutis,  etc.) ;  Arabian  prim- 
rose (Amebia  cornulo)  ;  Cape  primrose  (,Slrep- 
focarpus  spp.)  ;  and  various  species  of  the 
genius  Primula.  This  last  consists  of  about 
ISO  spedes  of  mostly  perennial  herbs  with  ro- 
settes of  leaves  of  various  iorms  (especially 
under  cultivation),  and  salver- shaped,  generally 
^owy,  white,  yellow,  pinlc,  lilac  and  purple 
flowers  borne  in  clusters  Upon  scapes.  They 
are  natives  of  the  north  temperate  zone,  one 
Spedes  South  American,  one  Javanese,  and  gen- 
erally common  in  mountainous  countries. 
About  40  are  Himalayan ;  a  dozen  North  Ameri- 
can. They  ma^  be  cUvided  into  five  groups  ac- 
cording to  their  uses  as  ornamental  plants  for 
which  purpose  they  have  long  been  popular. 
The  auricula  (q.v.)  and  the  alpine  primroses, 
neither  of  whidi  are  widely  popular  in  America, 
the  former  because  the  climate  is  believed  to  be 
;^nst  them,  the  tatter  because  alpine  gardens 
have  not  become  popular.  Third,  me  yellow  or 
purple-flowered  outdoor  spedes  such  as  P. 
tmperiatis  and  P.  japonica,  which  with  winter 
mulching  are  grown  in  the  Northern  States; 
the  polyanthus  group,  which  contains  the  ojtlip 
(P.  elatior)  and  the  cowslip  (P.  officinalis), 
very  popular,  fully  hardy  favorites  blooming  in 
early  spring;  and  the  greenhouse  primroses, 
sudi  as  the  Chinese  (P.  tinenris),  P.  obconica 


and  P.  forbesi  (baby  primrose),  all  of  which 
are  widely  popular  houseplants.  Propagation  Is 
usually  by  seed,  though  varieties  that  do  not 
come  true  to  type  may  often  be  propagated  by 
division  or  cuttings.  Seed  should  be  sown  sooa 
after  its  collection,  since  it  quickly  deteriorates 
if  allowed  to  berame  dry.  In  genera),  prim- 
roses suooeed  best  in  deep,  well-drained,  loose, 
rich  loain  not  expoeed  to  the  glare  of  the  sun. 
The  polyanthus  kinds  may  be  grown  in  oold 
frames  during  the  winter,  set  in  beds  in  early 
^ring,  removed  after  flowering  to  shady  moist 
situations  for  the  summer,  divided  in  the  antmnn 
and  planted  in  cold  frames  again.  The  yellow 
blossomed  kinds  are  favontes  with  florists. 
The  grcetihouse  kinds  are  sown  under  glass  in 
esHy  spring  and  kept  growine  steadily  in  flower 
pots  Ot  increasing  sizes  until  the  &-inch  size  Is 
reached  in  autumn  when  they  should  begin 
to  blossom.  The  soil  for  them  should  be  light, 
loose  and  rich  both  in  plant  food  and  humus. 
At  the  primrose  shows  there  are  often  200  to 
300  disanct  varieties  on  exhibition,  mostly  ot 
P.  sinensis,  which  has  developed  many  remark- 
ably beautiful  forms  attractive  in  foli^e  as  wdl 
as  flower. 

PRIMROSE  DAY,  in  En^nd  the  anni- 
versary of  the  death  of  Benjamin  Disradi, 
Lord  Beaccais&dd  (q.v.),  19  ApriU881.  Every 
member  of  the  Primrose  l.eague  (q.v.)  wears 
a  bunch  of  primroses  on  that  day  in  token  of 
alliance  with,  tmd  support  of,  the  objects  o{ 
the  leaene. 

PKIMSOSE  LEAGUE,  an  English  politi- 
cal organization  founded  in  1883  by  members 
of  the  Fourth  party  (consisting  of  Lord  Ran- 
dolph Churchill  and  others)  in  memory  of 
Benjamin  Disraeli  (q.v.),  Earl  of  Beaconsfield. 
The  primrose,  as  Lord  Beaconsfield's  favorite 
flower,  was  selected  as  the  emblem  and  name  of 
the  league.  The  members  include  knie[hts, 
dames   and    assodates,    and   are    divided    into 


world-wide  federation,  less  reliance  is  placed 
on  discussion, 'lectures,  etc,  than  on  the  appeal 
to  the  social  elements  in  human  nature.  The 
large  membership  is  due  mainly  to  the  efforts 
of  female  members. 

PRIMULA.    See  Pkimsose. 

PRIHUH  MOBILE,  ;iri'miim  mSb'Me,  in 
astronomy,  the  ninth  or  nif^st  sphere  of  the 
heavens,  whose  centre  is  that  of  the  world  and 
in  com^rison  with  which  the  world  is  but  a 
pcnnL  lliis  the  andents  supposed  to  contain  all 
other  spheres  within  it  and  to  give  motion  to 
them,  turning  itself,  and  all  of  them,  quite  round' 
in  24  hours.    See  A3teh}Hdmy. 

PRINCE,  Morton,  American  physidan:  b. 
Boston,  Mass.,  21  Dec  1854.  He  was  gradu- 
ated at  Harvard  in  1875,  taking  his  M.D.  there 
in  1879,  and  since  1880  has  been  engaged  in 
practice  in  Boston.  Since  1885  he  has  been 
pfaysidan  for  nervous  diseases  at  the  Boston 
City  Hospital ;  and  in  1902-12  he  was  professor 
of  nervous  diseases  at  Tufts  College,  then  be- 
coming professor  emeritus.  Since  1906  he  has 
edited  the  JoMmal  of  Abnormal  Psychotogy. 
Author  of  'Nature  of  Mind  and  Human  Au- 
atism>  (1885);  <Disassodation  of  a  Per- 
iUty>  (1906);  'The  Unconsdous>  (1913). 
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and  historian :  b.  Sandwich,  Mau.,  IS  May 
1687;  d.  Boston,  22  OcL  17S&  He  was  gradu- 
ated from  Harvard  in  1709,  studied  in  England 
uid  was  pastor  of  a  church  ai  Combs,  Suffolk, 
England,  17U-16,  then  returned  to  Massa- 
chusetts accompanied  by  several  of  his  congre- 
gation. On  1  Oct.  1718  he  was  ordained  pastor 
of  the  Old  South  Church,  as  colleague  of  the 
R«v.  Joseph  Sewall.  In  1727  appeared  the  first 
volume  of  his  'Annals  of  New  England,'  ma- 
terials for  which  he  had  collected  with  great 
care  while  in  England.  It  was  approved  by 
the  legislature,  but  owing  to  the  indifference 
gf  the  public  was  never  completed.  He  pub- 
Ushed  also  sermons,  several  works  on  phases  of 
the  early  history  of  New  England  and  'The 
New  England  Psalmbook  Revised  and  Im- 
proved' (1758).  He  made  a  valuable  collection 
of  hooka  by  New  England  authors  and  manu- 
scripts connected  with  New  Enj^and  records^ 
this  was  partially  destroyed  by  the  British  in 
1766,  but  the  remainder  was  presented  to  the 
Boston  Public  Library  in  I860. 

PRINCB  (fromLat,  /irinfe^j),  a  title  which 
means  literally  one  who  holds  the  first  place. 
In  ancient  Rome  the  title  of  prittceps  senatus 
was  given  to  the  leading  senator,  being  the  one 
whose  name  came  first  in  the  list  and  who  had 
die  right  to  record  his  vote  first.  In  modem 
times  the  title  of  prince  (or  prineest)  is  given 
to  all  sovereigns  generally,  as  well  as  to  theif 
sons  and  daughters  and  their  nearest  relations. 
In  England,  while  not  generally  used,  the  title 
is  applied  in  strict  heraldic  language,  as  a 
mode  of  address  to  dukes,  marquises  and  earls. 
In  Germany  there  is  a  class  of  sovereigns,  rank- 
ing next  below  the  dukes,  who  bear  tne  title  of 
pnnce  as  a  specific  designation.  The  members 
of  royal  families  are  there  called  Prin^fw  in- 
stead of  FUrsien,  to  distinguish  them  from  the 
class  to  whom  the  latter  title  more  particularly 
belongs.  On  the  Continent  there  are  ancient 
families  not  immediately  connected  with_any 
reigning  house  who  bear  the  title  of  prince. 
Formerly,  in  France,  duke  was  a  title  superior 
to  prince.  In  England  the  only  case  in  which 
the  title  is  a  territorial  one  is  that  of  the  Prince 
of  Wales  (q.v.).    See  Nobilitv. 

PRINCE,  The  ('D  Principe'),  by  Niccolft 
Machiavelli  (written  1513,  published  in  a  Latm 
version  1S23,  and  in  the  original  Italian  1532), 
holds  a  hi^  place  both  in  history  and  in  litera- 
ture. Historically  the  chief  document  of  the 
centralizing  and  nationalizing  movements  of 
Renaissance  Europe,  it  was  produced  by  the 
country  that  most  conspicuously  failed  to  cen- 
tralize and  to  nationalize.  The  Wars  of  the 
Roses  had  turned  England  from  feudalism  to 
the  strong  Tudor  raonardiy;  Loilis  XI  in 
France  had  subdued  his  great  nobles  and  estab- 
lished a  national  postal  system  and  a  royal 
standing  army ;  Ferdinand  and  Isabella  had 
united  Castile  and  Aragoti,  and  at  the  expense 
of  Moors,  JcYirs  and  heretics  had  purchased  the 
solidarity  of  Spain ;  hut  Italy,  long  after  these 
natJamal  consolidations,  continued  to  suffer, 
from  the  ambiti(Kis  of  local  despots  and  con- 
dottieri,  and  from  the  incetsant  struggle  of 
setailar  political  bodies  with  the  Pope.  Dis- 
united, she  was  again  and  again  the  prey  of 
foreigners;    Charles   VIII  of   Frante  «    1494 


had  taken  her  without  blooddied,  and,  as  the 
saying  was,  'with  chalk,*  the  chalk  with  which 
his  unrestricted  soldiers  marked  their  quarters. 
It  was  ao  wooder  that  Madiiavelli,  Florentine 
historian,  diplomatist  and  patriot,  was  looking 
about  for  the  strong  tnan  who  should  Ubeiate 
and  unify  Itolj/.  For  thiS  imaginary  personage 
'The  Prince'  is  a  textbook  in  the  methods  of 
acquirii^  and  governing  a  state. 

Cesare  Borgia  had  almost  carved  out  an 
Italian  kingdots  when  his  plans  were  frustrated 
by  the  death  of  his  father,  Pope  Alexander  VI, 
together  with  bis  own  sickness  in  that  emer- 
gency, and  his  n«lect  to  prevent  the  election 
of  Julius  II.  Both  bis  success  and  his  failure 
made  him  an  ideal  example  for  the  ideal  Prince 
to  observe.  His  success  was  due  to  ruthless 
energy  and  cunning,  an  imposing  personal 9 
and  boundless  self-assertion.  His  failure  was 
due  to  adverse  chance,  which  struck  just  be- 
fore he  had  quite  consolidated  his  power,  and 
to  his  own  want  of  adaptability  to  his  bad  luck 
The  Princ^  therefore,  6xst  should  cxcrdse 
viriik,  in  which  Machiayelli  sums  up  all  the 
forces  of  the  strong  individual;  and,  secondly, 
should  adapt  himself  to  forlutia,  in  which  are 
summed  up  all  the  forces  of  what  we  now 
call  the  environment.  When  fortune  chants, 
the  Prince  must  change  too,  lest  she  ruin  him. 
He  miist,  as  Bacon, wrote  under  Uachiavelli's 
influence,  "make  the  wheels  of  [the}  mind 
concentric  and  voluble  with  the  wheels  of  for- 
tune." The  keeping  of  his  promises,  for  ex- 
ample, after  circumstances  have  changed,  may 
clearly  be  inexpedient.  Nor  is  his  virii  to  be 
an^  more  'virtnous*  than  his  attitude  toward 
i^ifling  fortune.  He  may  use  any  degree  of 
guile  and  cruelty  to  attain  his  end;  but  these 
must  be  judiciously  employed  —  cruelty,  for  ex- 
ample, sharply  and  on  an  egregious  scale  at  the 
moment  of  the  coitp  d'ilat,  not  vadllatingly  and 

small  doses  throu^out  the  reign ; 


lose  glory,  it  imperils  his  success.     The  s 

tions  of  his  conduct  are  thus  wholly  human: 
sMccess  and  fame  among  men. 

Machiavelli  evidexitly  feels  that  the  need  for 
order  and  unity  in  the  stale  ou^ht  to  outwei^ 
whatever  ethical  scruple  ths  Pnnce  may  enter- 
tain, just  here  is  where  'The  Prince*  becomes 
the  classical  document  of  Machtpolitik  and 
raison  d'etat.  For  in  establishing  order  the 
Prince  must  of  necessity  not  only  police  his  own 
dty-state,  his  Rimini  or  Peru^a,  but  also  ac- 
cjuire  other  city-states  to  be  consolidated  with 
it  into  a  principality — else  the  old  disorders 
between  states  will  be  kindled  anew.  Hence 
Mschiavelli's  policy  of  the  strong  unethical 
band  must  be  pursued  both  within  and  between 
states;  it  is  not  only  intranational  but  inter- 
national. The  implication  is  that  there  is  no 
room  for  morality  either  between  individuals 
engaged  in  the  process  of  forming  possible 
states  —  i.e.,  in  the  process  of  competing  for 
power,  or  between  sta'tes — which  are  tacitly 
assumed  to  be  continually  struggling  with  each 
other  to  see  which  shall  absorb  the  others. 
Just  where,  if  anywhere,  this  ruthless  compe- 
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titioii  b  to  cease  —  just  how  large  the  orderly 
group  or  principality  must  be  oefore  it  can 
Stop  expandinc  for  the  preservation  of  its  par* 
ticular  type  of  order  (Kitltitr)  —  'The  Prince* 
does  not  tell  us;  it  could  not,  after  all,  antici' 
pate  the  19th  and  the  20th  centuries. 

What  makes  il  permanently  interesting,  how- 
ever, is  precisely  the  perpetual  recurrence  of 
these  questions.  In  the  18th  century,  for  ex- 
ample, Frederick  the  Great  as  Crown  Prince 
wntes  an  AnIi-Machim/el,  which,  one  is  not 
surprised  to  find,  never  seriously  affected  his 
pohc^  as  king;  in  the  19th  century  Ubcbt- 
avelii  becomes  one  of  the  heroes  of  Italia  Unila. 
In  the  19th  century,  too,  political  Machiavel' 
lianism  is  strongly  supported  by  a  fabe  appli- 
cation of  the  new  competitive  theory  of 
evolution  —  evolution  by  the  survival  of  those 
organisms  which  are  stronger  than  others 
(Virlu),  and  which  fit,  or  can  make  themselves 
fit,  their  environment  (Fortwa).  This  bio- 
lORical  false  analogy  strikes  back  into  actual 
politics  in  the  Machiavellianism  of  the  20th 
century  war.  We  are  still  confronted  with  a 
concept  of  the  state  which,  assuming  that  sheer 
power  is  its  end,  alms  not  only  to  control  all 
within  the  national  territory,  but  to  take  in 
rulhiessly  from  without  whatever  the  sovereign 
deems  necessary  to  his  quiet. 

From  being  merely  the  document  of  a  mo- 
ment in  history  'The  Prince*  has  thus  come 
to  be  the  textbook  of  continuing  political  prac- 
tice, and  a  perennial  source  of  biological,  politi- 
cal and  ethical  theory.  Its  method,  indeed, 
which  at  times  seems  purely  inductive,  as  based 
upon  the  examination  of  historical  facts,  with- 
out  illusions,  prepossessions  or  hypotheses,  is 
based  also  upon  trie  generalizations  of  classical 
writers,  and  proves  in  point  of  fact  highly 
deductive  and  dogmatic  It  assumes,  for  ex- 
ample, that  men  are  naturally  bad  until  com- 
polled  by  die  legislator  or  Prince  (Carlyle's 
•hero»)  to  be  good ;  it  supposes  history  to  move 
cydically;  and  in  the  person  of  the  Prince, 
from  whom  a  moral  sense  is  omitted,  it  frames 
a  political  man  who  is  quite  as  much  an 
abstraction  as  is  the  "economic  man'  of  the 
laiiiet-faire  school.  So  far  from  being:  merely 
factual,  'The  Prince*  embodies  rather  pure  and 
tmiversal  types.  Unhampered  by  repression  or 
apology,  it  sets  forth,  expressly  or  impliedly, 
human  tendencies  that  belong  to  no  one  time  or 
place  —  the  'adoption  of  sticccss  as  the  criterion 
of  conduct;  the  adoption  of  *the  verdict  of 
history'  instead  of  the  verdict  of  ethics,  espfr* 
dally  in  international  relations ;  the  implication 
that  what  makes  ethics  is  the  state  itself ;  and, 
as  has  been  already  indicated,  man's  striving 
for  fame,  his  adaptation  to  his  environment  or 
fvrtuHO  and  his  natural  self-assertiveness  Or 

To  this  tmiversal  content,  as  well  as  to  its 
lucid  straightforward  classic  style,  are  due 
•The  Prince's*  literary  eminence  and  inftoence. 
Of  the  latter  it  will  be  possible  to  mention  only 
a  case  or  two  from  English  literature.  Mar- 
lowe's 'Tamburlaine*  and  Shakespeare's  'Rich- 
ard IIP  belong  to  a  type  of  Elizabethan  trag- 
edy which  takes  for  its  theme  the  virtuoso  or 
individualist  on  his  career  of  rule  and  ruin. 
This  theme,  thotigh  derived,  in  all  probability, 
from  the  medixval  tragic  theme  of  the  Fall 
of  Princes,  is  strongly  tinged  by  Machiavelli, 


with  whom  Eliiabethan  dramatists  were  well 
acquainted.  Bacon's  works,  too.  are  under 
strong  Machiavellian  influence  —  his  conception 
of  man's  dealings  with  his  fellow-man  in  poli- 
tics, and  with  nature  in  inductive  and  produe* 
live  science,  being  that  of  "morigeraliaii,*  or 
pliancy  to  the  environment. 

The  best  edition  of  'The  Pnnce*  is  that  by 
L.  Arthur  Burd,  Oxford,  1891,  with  an  intro- 
duction by  Lord  Acton,  and  valuable  essays, 
notes  and  bibliwraphy.  There  are  convenient 
modem  IranslaCions  by  Ninian  Hill  Thomson 
(3d  ed,  Oxford  1913),  Luigi  Kicd  ('The 
World's  Classics')  and  W.  K.  Marriott 
('Everyman's  Library*). 

Sauuo.  L>e  Woltf.  ' 

PRINCE  ALBERT,  a  town  in  North  Sas- 
katchewan, Oinada,  542  miles  northwest  of 
Winnipeg,  situated  on  the  river  of  that  name, 
on  the  Grand  Trunk  Pacific  Railway  and  four 
branches  of  the  Canadian  Northern  line.  It  haB 
a  Roman  Catholic  cathedral,  Anglican  pro^ 
cathedral  and  Presbyterian,  Methodist,  Baptist 
and  Lutheran  churches,  public  and  separate 
schools  and  colleges  and  hospitals.  The  indus- 
tries include  three  large  lumber  companies,  cold 
storage,  abattoir  ana  packing  plants,  planing 
mills  and  granite  works ;  and  the  neighborhood 
in  addition  to  its  suitability  for  stock  raising 
has  areas  of  fine  clay  suitable  for  pottery  ana 
bricks,  and  2,000  square  miles  of  spruce  and 
poplar  extend  northwards  of  the  city.  Poo. 
about  6,I5a 

PRINCE  ALBERT  LAND,  Canada,  an 
Arctic  island  of  the  FrankKn  District,  separated 
from  the  Mackenzie  District  by  Coronation' 
Gulf,  Victoria,  Dease  and  the  Dolphin  and 
IJnion  straits,  along  the  Northwest  Passage. 
Its  southern  and  southeastern  peninsulas  are 
known  respectively  as  Wollaston  Land  and 
Victoria  I.and;  Prince  Albert  Sound  is  a  deep 
inlet  on  its  eastern  coast,  and  Collinson  Inlet 
another  on  the  north  coast.  It  has  not  bcoi 
fully  explored. 

PRINCB  EDWARD  ISLAND,  Canada, 
an  insular  province  of  the  Dominion,  and  the 
smallest  in  area  and  population,  in  the  southern 
part  of  the  Gulf  of  Saint  Lawrence,  separated 
east  to  west  from  Cape  Breton  Island,  Nova 
Scotia  and  New  Brunswick  by  the  curving 
Northumberland  Strait,  from  10  to  30  miles 
wide.  The  greatest  length  of  Prince  Edward 
Island  on  a  curve  is  afcout  150  miles,  breadth 
varying  from  4  to  34  miles,  area,  2,184  square 
miles ;  it  is  the  smallest  province  of  the 
Dominion.  The  capital  is  Charlottctown  (q.v.), 
wiiich  is  connected  by  rail  with  all  the  princir 
pal  points  of  the  island  Other  towns  are  Sunt-" 
merside,  Georgetown  and  Souris. 


markable  succession  of  large  bays  and  pro-' 
Jecling  headlands.  Of  the  latter  the  most' 
prominenl  are  North  Cape  on  the  northwest, 
West  Cape  on  the  southwest  and  East  Cape  on 
the  northeast ;  (he  lartrest  bays  are  those  of 
Rirfimond  on  the  northwest,  Egmont  and  Be- 
dcque  on  the  southwest.  Hfllsboroueh  on  the 
south  and  Cardigan  on  the  east.  The  surface 
undulates  gently,  nowhere  rising  so  high  as  to 
become  mountainous,  or  sinking  so  low  as  to 
form  a  monotonous  flat,    lie  soil  consists  gen- 
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enlly  of  a  light  redctish  loam,  somediiKs  an- 
pro^hitiK  to  a  Btrong  day,  but  more  frequently 
of  a  lig*t  and  sau^  texture.  The  prevailing 
rock  IS  a  Triassic  reddish  sandstone.  The 
island  is  well  watered  by  numerotu  streams  and 
sprines.  At  one  time  the  whole  island  was 
densely  covered  with  beecfa,  maple,  fir  and  other 
trees,  and  it  is  still  well  wooded,  only  about 
two-thirds  of  the  area  havinp:  been  cleared. 
There  are  no  minerals  of  any  inqiortance.  Th« 
fisheries  are  valuable:  tlie  total  value  of  the 
catch  was  $933,682.  The  most  valuable  item  ia 
the  lobster,  followed  by  the  mackerel,  cod,  her- 
ring and  hake. 

Climate. —  The  climate  is  much  milder  than 
that  of  (he  adjoining  continent,  and  the  air,  cfen- 
erally  free  from  the  fogs  which  spread  alonj;; 
the  Miores  of  Cape  Breton  and  Nova  Scotia,  is 
remarkably  salubrious.  During  ihe  greater 
part  of  July,  August  and  September  the 
thermometer  during  the  hotter  hours  of  the 
day  seldom  varies  more  than  from  75°  to  80°  F. 

Agricnltare. —  The  island  is  eminently  agri- 
cultural and  paslorai.  Of  its  total  area  of 
1,397,991  acres,  very  little  is  unsuitable  for 
cultivation,  but  little  more  than  half  the  arua 
is  under  cultivation  for  field  crops.  The  prin- 
cipal products  are  oats,  wheat,  potatoes,  turnips, 
apples,  etc.  In  1916  7,413,000  bushels  of  oats 
were  raised,  of  a  value  of  $4,522,000;  578,000 
bushels  of  wheat  of  a  value  of  $879,000;  6,386,- 
000  bushels  of  potatoes,  of  a  value  of  $3,321,- 
000;  and  338,000  tons  of  hay  and  clover  of  a 
value  of  $3,907,000.  Good  breeds  of  horses, 
cattle,  ^eep  and  swine  are  reared,  and  dairy 
faminff  has  become  a  thriving  industry;  large 
quantities  of  cream,  butter  and  <4ieese  being 
manufactured,  the  dairy  products  in  1916  being 
valued  at  $593,659.  A  recent  and  flourishing 
industry  is  the  breeding  in  captivity  of  the  silver 
black  fbx. 

HannfactttrCB  ud  Commerce. — The  manu- 
factures are  chiefly  confined  to  linen  and  flan- 
nels for  domestic  use;  there  are  aisp  several 
tanneries,  boot  and  shoe  factories,  manufac- 
tures of  tobacco,  condensed  milk,  pork-packing 
establishments  and  some  shipbuilding.  The  ex- 
ports for  the  year  to  31  March  1917  were 
valued  at  $589218,  and  the  exports  at  $838,647. 

Shipping  and  Commimicatioiia, —  In  1916 
the  shipping  of  the  province  was  130  sailing  and 
28  steamships,  aggregating  11,516  toot,  the  ton- 
nage of  the  steamers  being  3,495.  The  Prince 
Edward  Island  Railroad,  built  by  the  Dominion 
^vernment,  connects  the  principal  points  of  the 
island  and  has  a  length  of  276  miles  and  a  car- 
ferry  service  gives  connection  with  the  main- 
land. Telephonic  communication  extends 
throu^iout  the  island,  which  is  also  traversed  in 
all  directions  by  good  coachroads. 

GovenunenL —  The  province  is  administered 
hy  a  lieutenant-governor  nominated  by  Ute 
Crown,  who  appoints  an  executive  cound)  of 
eight  members,  with  a  legislative  assembly  of  30 
members,  half  elected  on  a  property  qualifica- 
tion, and  half  on  a  popular  franchise.  The 
province  was  admitted  into  the  Dominion  of 
Canada  in  1873,  is  represented  in  the  Dominion 
House  of  Commons  by  four  members,  and  has 
four   representatives   in   the   Senate. 

Education  uid  Religions-Adopted  in  1651 
the  free  school  system  is  administered  bv  a  gov- 
superintendent  and  council.    In  1916 


18,362  pupils  were  enrolled  in  476  schocds  con- 
ducted by  595  teachers,  and  $244,572  were  ex> 
j)ended  for  edncation.  The  membersbro  of  the 
principal  religious'  denomintiDns  in  1916  was, 
Roman  Cathtriics,  41,994;  Presbyterians,  27,507; 
Methodists,  12,209;  Ai^licans,  4,939;  Baptists, 
5,905. 

Hiatory. —  Sebastian  Cabot  is  supposed  to 
have  sighted  Prince  Edward  Island  after  dis- 
covering Newfoundland  in  1497,  but  with  more 
likelihood  the  honor  is  also  assigned  to  Jacques 
Carder  (1634).  It  appears  on  Champlain's 
map  under  the  name  of  Sunt  John  and  it  was 
later  included  by  the  French  in  thrir  vast  and 
imdefined  territory  of  New  France,  and  in  1663 
was  granted  on  a  feudal  tenure  to  a  Sieur 
Doublet,  a  French  naval  officer.  Little  progress 
was  made  in  settling  the  island  till  after  the 
Peace  of  Utrecht  in  1715,  when  its  fertility  at- 
tracted number*  of  settlers  from  Cape  Bretoa 
It  was  taken  by  die  British  in  1745;  restored  by 
the  Peace  of  Aixvta-Chapelle ;  again  fell  into 
British  possession  after  the  capture  of  Louis- 
bourg  in  1757,  and  its  inhabitants  shared  in  the 
Acadian  expulsion.  It  became  a  dependency  of 
Nova  Scotia,  was  partitioned  among  a  small 
hody  of  proprietors  in  1767  and  was  erected 
into  a  separate  province  in  1769.    In  1862  re- 

Sonsible  government  was  conceded.  In  1873 
e  island  was  admitted  into  the  Dominion  of 
Canada,  and  in  1875  a  scheme  of  land  purchase 
expropriated  the  Tiroprietors.  Pop.  (1901)  103,- 
259;  (1911)  93,72^of  which  98.3^per  cent  were 
Canadian  l>orn.  The  density  per  square  mile, 
42.91,  is  the  highest  among  tne  provinces  of 
the  Dominions;  but  the  population  is  declining. 

f'onsult  CamobeJl,  'Hislotr  of  Prince  Edward 
sland'  (187S) ;  Dawson  and  Harrington, 
'Geological  Structure  and  Mineral  Resources 
of  Prince  Edward  Island>  (1882-84). 

PKINCB  BDWARD  ISLAND  RAIL- 
WAY (Government  Railways).  It  was  one  of 
the  conditions  of  the  entrance  of  Prince  Ed- 
ward Island  into  the  Dominion  of  Canada, 
which  took  place  1  July  1873,  that  the  rail- 
way under  contract  and  in  course  of  con- 
struction for  the  government  of  the  island 
should  become  the  property  of  the  Domin- 
ion- This  railway  extended  from  Charlotte- 
town,  the  capital,  westward  to  Tignish  and 
eastward  to  Georgetown,  a  distance  of  195 
miles.  Other  lines  nave  since  been  constructed, 
as  follows ;  Charlottetown  to  Murray  Haiiior, 
48  miles;  Montague  to  Montague  Junction,  six 
miles;  Emerald  junction  to  Traverse,  12  miles; 
Hahnira  Junction  to  Elmini,  10  miles;  the  Ver- 
non Loop,  four  miles  — givine  a  total  of  275 
miles,  liie  gauge  of  the  railway  is  three  feet 
six  inches.  Tlie  cost  of  the  railway  and  equip- 
ment to  30  June  1914  was  $6,920,623.  The  gross 
earning  f«r  year  to  3D  June  1915  were  $412,520. 
of  which  $212,622  were  for  passengers,  and 
$186,560  for  freight.  The  rolKng  stock  con- 
sists of  22  locomotives,  43  passenger  train 
cars  and  501  freight  cars,  besides  service  cars, 
etc. 

A  daily  steamer  service  is  maintained  be- 
tween  Giariotlelown  and  Pictou,  and  between 
Summerside  and  Point  du  Chene  during  the 
season  of  navigation,  and  passengers  and  freight 
are  carried  by  ice-breaking  steamers  during  the 
winter  season  between  Georgetown  and  Picton. 
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PRIHCB  OF  INDIA,  a  lonnncc  hr  Lew 
Wallace,  pubfiibed  in  1893.  Ttte  <Prmce  of 
ladia^  is  tlu  Wandering  Jew. 

PRIHCB  AND  THE  PAUPER,  The,  a 
historical  tale  by  Mark  Twain  (Samuel  Lang- 
horre  Gemens)  published  in  1881.  The  plot 
hinges  on  the  remarkable  reserrtblance  o£  a  poor 
street  boy  to  the  young  English  prince,  after- 
ward Edward  VL 

PRINCE  RUPERT,  Canada,  sea-port  and 
capital  oi  the  electoral  district  Comox-Atlin, 
British.  Columbia,  on  the  north  end  of  K^en 
Island,  about  550  miles  northwest  of  Vancouver 
and  3,860  nautical  miles  east  of  Yt^ohama,  and 
the  Pacific  Coast  tenninus  of  the  Grand  Trunk 
Pacific  Railway.  It  has  anchorage  for  the 
largest  ships,  and  a  marine  station  and  quaran- 
tine hospiul  are  located  here.  It  has  a  hydro- 
electric plant,  modern  waterworks  and  tdephone 
system.  Industries  include  chiefly  those  allied 
to  the  lumber  trade,  and  there  are  large  eold- 
•torage  irfanta.  Pop,  (1911)  4,184;  (littS')  esti- 
mated 6,500. 

PRINCE  RUPBR1*S  DROPS,  pieces  of 
eiass  which  have  been  coded  very  suddenV 
from  the  fiiehed  state  by  having  been  dropped 
into  water.    They  arc  called  larmes  balaytques 

S>utch  tears)  by  the  French.  The  outside  of 
e  drop  of  melted  glass  is  instantaneotisly 
solidified  by  die  water,  while  the  inside  cools 
gradually,  so  that  the  outside  shell  is  acted 
upon  by  very  great  stresses  due  to  contraction 
of  the  internal  portions  when  cooling.  In  fact 
the  drop  is  kept  in  a  state  of  excessive  strain 
by  stresses  in  unstable  equilibrium;  and  if  this 
eqwHbrimn  Is  destroyed  by  scratching  the  sur- 
face with-  a  diamond,  or  breaking  off  the  tip  of 
the  tail,  the  strained  particles  are  violently  re- 
Uased,  and  [be  mass  is  instantly  pulverited. 
Heat  is  produced  during;  the  pulveriiation  ot 
the  drop.  This  explanation  applies  to  the  fall- 
ing out  of  the  bottom  of  the  very  thick  flask  o£ 
unannealed  blown  glass  called  the  "Bologna 
flask,"  when  its  surface  is  scratched.  Glass 
articles  —  articles  of  any  brittle  material— ought 
to  be  cooled  ve^  slowly  from  the  melted  state. 
The  process  of  slow  cooling  to  which  ^uch 
articles  are  subjected  is  called  annealing.  To 
anneal  glass  it  is  placed  in  a  large  furnace 
which  has  nearly  a  red-heat  at  one  end  and  a 
lower  temperature  than  100'  C  at  the  other; 
after  the  glass  has  been  passed  very  slowly 
from  the  heated  to  the  cool  end  it  is  able  to 
withstand  sudden  changes  of  temperature,  etc., 
without  fracture. 

'  PRINCE  OP  WALES,  The,  in  England, 
a  tide  ^ven  to  the  eldest  son  of  the  sovereign 
and  heir  apparent  to  the  throne.  The  tille, 
created  and  not  hereditary,  dates  from  the  reign 
of  Edward  Ul.  When  the  principality  of 
Wales  came  under  English  domination  with  the 
deaths  of  the  native  princes  Llewellyn  in  1282 
and  David  in  1283,  Edward  I  in  I28f  is  said  to 
have  presented  his  infant  son  Edward,  born  at 
Camarron  Casde,  to  the  Welsh  people,  as  a 
native-born  prince.  He  was  not  invested  with 
the  title,  however,  until  1301.  A  statute  of  the 
order  of  die  Garter,  dated  1805,  declares  that 
the  Prince  of  Wales  shall,  as  soon  as  he  re* 
cdves  this  title,  becomes  a  knight  of  the  Garter. 
The  amu  of  the  Prince  of  Wales  are  the  royal 
arms,  with  the  addition  of  a  label  of   three 


points  argent,  and  the  distinctiTe  Wcl^  feature 
of  a  plume  of  three  white  ostrich  feathers, 
circled  by  the  ancient  princely  coronet  of  Wales, 
bearing  the  motto  badge  "Ich  Dien*  (•!  servft"). 

PRINCE  OF  WALES  ISLAND,  the 
official  name  of  Penang.  an  island  of  the  Malay 
Straits  Settlement    See  Penang. 

PRINCE  WILLIAM  SOUND,  Alaska,  an   . 
inlet  of  the  Gulf  of  Alaska,  on  the  south  coast, 
east  of  the  Kenai  Peninsiila  and  with  Monta- 
gue Island  on  the  south.    It  offers  an  ice-free 
harbor,  the  most  northerly  on  the  coast,  and  has 


is  particularly  remarkable,  the  sound 
having  11  living  glaciers,  of  which  the  most 
striking  are  the  Columbia,  Harvard,  Yale,  Ser- 
pentine, Harriman  and  Surprise.  The  Coliimbia 
IS  about  four  miles  wide  on  the  sound  and 
reaches  in  places  a  height  of  300  feel.  The 
rich  deposits  of  copper  on  the  eastern  shores 
and  on  some  of  the  islands  offer  splendid  pos-.' 
sibiltties  for  development  Of  the  towns,  Val- 
dez  and  Cordova  have  each  about  1,000  popula- 
tion and  are  coast  terminals  of  railroads  run- 
ning into  copper  districts  in  the  interior. 
Smaller  towns  are  Onca,  Ellamar  anij  Land- 
loch.  Consult  Higpnson,  'Alaska';  Greely- 
-Handbook  of  Alaska'  (1909);  'NationJ 
Geographic  Society  Bulletin'    (1914). 

PIUNCEITES,  pr'ut'sits.  See  Agaii:momb; 
Religious  Sects. 

PRINCE'S  FEATHER,  an  annual  plant 
(Polygonum  orienlale)  of  the  buckwheat  family, 
with  erect  spikes  of  dark-red  flowers  and  leaves- 
iriclining  to  purple.  It  is  a  native  of  India,  fcut 
has  long  been  cultivated  in  gardens  everywhere, 

PRINCE'S  ISLAND,  or  ILHA  DO 
PRINCIPE,  ei'ya  do  pren'se-pS  a  Portuguese 
island  off  the  coast  of  West  Africa;  in  the 
Bight  of  Biafra;  nearly  midway  bctweM, 
Fernando  Po  and  Saint  Thomas  islands.  It  i^ 
of  volcanic  character,  rising  in  the  south  to 
3,000  feet;  fertile  and  well-watered,  but  of  little 
importance  since  the  extinction  of  the  slave-, 
trade  ruined  its  sugar  plantations.  Its  fertility' 
has  gained  it  the  name  of  the  Garden  of  Africa. 
Cacao  is  the  only  important  export.  The  popu- 
lation is  concentrated  mainly  in  Sao  Antonio,  a 
town  with  a  Gae  harbor  on  the  northeast  coast. 
With  the  neighboring  island  of  Sainl  Thomi  it 
constitutes  a  province  under  a  governor. 

PRINCE'S  ISLANDS  (ancient.  Deluo- 
HESi),  a  group  of  nine  islets  near  the  east  end 
of  the  Sea  of  Marmora,  about  10  miles  south-' 
east  of  Constantinople.  Prinkipo  is  the  largest 
of  the  group.  They  are  a  favorite  summer  re- 
sort of  the  Constantinople  Greeks,  and  iii  old 
times  were  freouently  a  place  of  exile  for  those 
who  were  in  disfavor  at  the  Byzantine  court. 
There  are  on  the  islands  a  Greek  church,  semi- 
nary, monasteries  and  a  naval  college.  In  1894 
an  earthquake  caused  loss  of  life  and  des(ruc-| 
tion  of  property.    Pop.  estimated  10,500. 

PRINCE'S  METAL,  w  metallurgy,  a  mix- 
ture of  copper  and  zinc  in  imitatiaQ  ot  gold. 

PRINCE'S  PINE,  or  PIPSESSBWA,  a! 
low  North  American  evergreen  health-plant 
(ChimaphUa  umbellata)  of  the  wintergreen 
family.  From  its  karves  are  made  a  powder- 
and  a  fluid  extract,  used  in  making  a  herb* 
medicine  for  scrofula,  rhcumatiBm,  etc.  AnoAer 
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PRIHCBSS.    See  NoniLmr;  Prince. 

PRINCESS,  The,  by  Alfred  Teonyson,  pub- 
lished in  1847,  reprinted  in  1848  and  in  1850, 
was  acclaimed  as  "the  herald- melody  of  the 
higher  education  of  women,"  a  theme  which 
Tennyson  held  to  he  one  of  the  twogreat  prob- 
lems of  the  England  of  his  day.  The  poem  is 
the  expression  of  his  belief  in  a  larger  train- 
ing and  a  fuller  life  for  woman,  based  on  her 
•disdifciive  womanhood,'  her  power  of  love. 
The  story  of  the  winning  of  the  Princess  Ida 
bj'  the  Prince  who  invades  her  college  hut  re- 
spects her  cause  is  frankly  a  •'medlej;,''  In  which 
armored  knights  fight  tourneys  while  gowned 
ladies  lecture  on  the  nebular  hypothesis.  Pro- 
logue and  conclusion,  set  amia  a  Gothic  ruin 
and  a  Victorian  Chautauqua,  strike  the  "moclt- 
heroic'  key-note.  But  Tennyson  lacked  the 
true  comic  spirit  that  could  fuse  his  theme, 
satire  and  sentiment  into  entire  unity  of  mood 
and  style.  Yet  the  interest  and  charm  of  the 
parts  ahnosi  conpensate  fdr  the  lack  of  inte- 
gral beauty.  The  characters,  sketches  though 
they  are,  embody  ail  shades  of  opinion  on 
women's  education,  from  Lady  Blandie,  a  true 
militant,  to  the  old  king,  a  father  of  "antis.' 
The  Princess  herself,  the  one  full  portrait, 
whom  Tenio'son  held  one  of  his  noblest  women, 
seems  a  trifle  too  heroic  in  her  passion  for 
freedom  and  too  abject  in  her  yielchng  to  love. 
It  is  not  she  but  die  Prince  who  speaks  the 
poet's  famous  verdict  on  the  woman  question. 

No  poetry  is  more  Tennysonian  than  the 
b!atik;verse  of  'The  Princess,'  more  filled  with 
bis  richly- wrought  word-harmonies,  his  mem- 
orable nature-pictures  painted  from  the  Ufa 
Lovelier  still  are  the  lyric  links,  added  as  an 
afterthought  to  ring  the  changes  on  the  motif 
of  the  poem,  the  love  of  man  and  woman  for 
each  other  and  for  the  child.  'The  Princess' 
lives,  Jess  because  it  declares  that  'the  woman's 
cause  is  man's,"  than  because  it  contains  'Sweet 
and  low,'  'The  splendour  falls,'  and,  most 
melodious  of  unrhymed  lyrics,  'Tears,  idle 
tears.'  Consult  Tennyson,  Hallam,  'Alfred, 
Lord  Tennyson:  a  Memoir'  (2  vols.,  189? ) ; 
Grierson,  H.  (in  'Cambridge  History  of  Eng- 
lish Litcrature,>  Vol.  XIII,  ch.  22,  and  bibUog- 
raphy), 

Frances  W.  CurtER. 

PRINCBSSE  DE  CLBVBS.  'The  Prin. 
cess  of  Qcves'  by  Madame  de  la  Fayette  ap- 
peared first  under  the  name  of  'Segrais'  in 
1678.  It  is  a  novel,  but  it  is  in  form  and  con- 
tent in  the  sliari>est  contrast  to  the  novels  that 
had  up  to  that  time  been  in  vogue.  They  had 
been  interminable  affairs,  in  10  and  12  volumes, 
made  up  of  the  most  extraordinary  adventures, 
through  which  paragons  o£  valor  were  made  to 
pass  before  their  love-laden  ughs  might   witli 

fropriety  melt  the  heart  of  the  ^ragons  at 
eauty  who  were  the  objects  of  their  adoration 
and  ihey  might  lead  them  to  the  altar.  This 
was  a  short  and  simple  story,  scantily  furnish- 
itig  a  thin  volume,  without  heroic  or  gallant 
adventure,  without  paragoni  of  beauty  and 
valor    and    without    wedding    bells.     It    Ie 
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Wriving  to  realize  a  hi^'  tdeoT  of  duty  in  a 
difficult  situation.  It  is  such  a  victory  of  wise 
self-control  and  steadfast  wilt  over  impulse  and 
pasuon  as  Compile  loved  to  pr^enl  in  his 
tragedies.  It  is  essentially  a  novel  of  diarac- 
ter,  in  which  psychological  analysis  and  pene- 
trating observation  of  human  conduct  as  it 
displays  itself  under  familiar  conditions  take 
the  place  of  breathless  action  and  thrilling  situ- 
ations. The  influence  of  the  .  "Pjincess  of 
Cleves'  was  very  great,  and  it  is  not' too  much 
to  say  that  it  marks  an  important  turning  point 
in  the  history  of  the  novel.  The  great  masters 
of  the  early  18th  century,  like  Marivaux  in 
France  and  Richardson  in  England,  who  deter- 
mined the  course  the  modern  novel  was  to 
take,  developed  her  method  and  applied  it  on 
a  much  broader  canvas,  but  not  always  with 
more  perfect  results.  There  is  a  translation  by 
Thomas  Sergeant  Perry  (Boston  1891). 

Arthur  G.  Canfield. 

PKINCETON,  111.,  city  and  cotmtr-seat  of 
Bureau  County,  on  the  Chicago,  Burlmgton 
and  Quiscy  and  the  Cfvcago,  Ottawa  and  Peo- 
ria railroads,  about  100  mucs  west  by  south  of 
Chicago.  It  was  settled  in  1830,  incorporated 
in  I8J8  and  in  1884  was  chartered  as  a  city 
Since  1915  it  has  been  governed  on  the  com- 
mission plan.  It  is  in  an  agricultural  and  coal 
mining  region.  Its  industnes  are  connected 
chiefly  wiu  farm  products  and  the  mining  and 
shippmg  of  coal,  and  the  shipping  of  livestock. 
It  has  a  number  of  well-built  bu^nes«  blocks, 
a  township  high  school,  the  Maton  Public  Li- 
brary, a  courthouse,  city  hall.  Federal  building 
and  the  high  school  library.  The  city  owns  and 
operates  the  electric-light  plant  and  the  water- 
works.   Pop.  4,300. 

PRINCETON,  Ind.,  city  and  county-seat  of 
Gibson  County,  on  the  Southern  and  the  Chi- 
cago and  Eastern  Illinois  railroads,  about  27 
miles  north  of  Evansville.  It  was  settled  in 
1804,  incoT)orated  as  a  town  in  1814  and  char- 
tered as  a  city  in  1884.  There  is  a  local  trac- 
tion line  operated  by  a  public  utility  company. 
Princeton  is  in  an  agricultural  and  coal  mining 
re^on  and  is  also  rich  in  oil  and  natural  gas. 
The  chief  industrial  establishments  are  the 
Southern  Railroad  shops,  the  coal  mines,  oil 
wells,  lumber  mills,  flour  milts,  clock  works, 
handle  factory,  refrigerating  and  ice  plant  and 
several  smaller  establishments.  There  are  large 
lumber  and  brick  yards.  The  city  has  several 
churches ;  and  the  educational  institutions  are 
a  hi^  school,  public  ant}  parish  schools  and  a 
Came^e  public  library,  Civic  League  Club 
4nd  a  Chamber  of  Coijimcrte.  The  lianks  have 
a  combined  capital  of  $250,000.  The  govem- 
ofient  is  vested  in  a  mayor,  who  holds  office  two 
years,  and  a  council  of  six  members.  Pop. 
9,000. 

PRINCETON,  Ky..  aty  and  county-seat  of 
Caldwell  County,  140  miles,  direct,  southwest 
of  Louisville  at  a  junction  of  the  Illinois  Cen- 
tral and  OUo,  Lcwisviile  and  Nashville  rail- 
rtMbds.  It  is  tbe  seat  of  the  Princeton  Colle- 
giate Institute.  The  repair  shops  of  tbe  Illi- 
nois Central  Railroad  are  located  here  and  the 
city  has  extensive  interests  in  tobacco.  There 
are  flour  mills,  brktn-ards,  an  ice  plant  and  a 
Ci-eamery.     Pi^.  3,015. 
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PRINCETON,  N.  J.,  borou^  in  Metcer 
County,  On  an  elevation  about  three  miles  from 
the  main  line  of  the  Peunbylvania  Railroad, 
with  which  it  is  connected  by  a  branch  hne, 
10  miles  northeast  of  Trenton,  and  SO  miles 
southwest  of  New  York  City.  It  was  settled 
in  1696,  but  remained  a  straKghng  hamlet  for 
some  years.  The  removal  of  the  College  of 
New  Jersey  from  Newark  to  Princeton,  in  1756, 
gave  the  place  new  life,  and  except  when  it  was 
occupied  by  troops,  and  as  a  battleground,  it 
has  ever  smce  remained  a  staid  college  town. 
On  27  Aug.  1776,  the  first  State  legislature  of 
New  Jersey  met  hert.  The  3l3t,  the  members 
elected  William  Livingston  as  governor  of  the 
Slate.  Congress  assembled  here  June  1783,  and 
remained  in  session  until  November.  The  re- 
moval of  Congress  from  Philadelphia  was  oc- 
casioned bv  the  threatenii^  attitude  of  discon- 
tented soldiers.  While  in  session  here,  31  OcL 
1783,  the  news  arrived  of  the  signing  of  the 
treaty  of  peace  with  England.  Princeton  has 
broad,  well-shaded  streets,  and  its  location  on 
the  ridge  gives  it  a  fine  view  over  the  surround- 
ing country.  The  colonial  architecture  has 
been  preserved  to  quite  an  extent.  The  place 
is  noted  as  being  the  seat  of  Princeton  Univer- 
sity (q.v.).  Other  educational  institutions  are 
Pnnceton  Theological  Seminary  (Presbyter- 
ian), the  Rockefeller  Institute  for  Medical  Re- 
search, Princeton  Preparatory  School,  Saint 
Josepli's  College,  the  high  school  and  the 
libraries.  Pop.  5,678.  Consult  Ha^eman,  'His- 
tory of  Princeton  and  Its  Institutions'  (Phila- 
delphia 1870)  and  Powell,  L.  P.,  'Historic 
Towns  of  the  Middle  States'  (New  York  1899). 

PRINCETON,  W.  Va.,  city  and  county-seat 
of  Mercer  County,  75  miles  southeast  of 
Charleston,  on  the  Virginia  Railway  and  near 
the  southern  border  of  the  State.  It  was  the 
scene  in  1862  of  a  skirmish  between  the  United 
States  and  Confederate  forces,  the  advantage 
resting  with  the  Confederates.     Pop.  3f!S7. 

PRINCETON,  N.  J.,  BatUe  of,  in  the 
American  Revolution.  After  the  battle  of 
Trenton  (q.v,),  Washington  reerossed  the  Dela- 
ware and  on  2  Jan.  1777  occupied  Trenton  with 
Strong  outposts  at  Eordentown  and  (llrosswicks. 
General  Grant,  eommardiog  the  British  troops 
at  New  Brunswick,  30  miles  distant,  was 
joined  by  Lord  Comwallis  (q.v.),  who  was 
preparing  to  return  to  England  but  had  been 
ordered  to  resume  his  command  in  the  Jerseys, 
The  British  and  Hessians,  about  8,000  strong, 
pressed  forward  to  Trenlonj  whereupon  Wash- 
ington took  position  on  high  ground  behind 
Assanpink  Creek.  On  2  Jan._  1777  the  British 
cannonaded  the  American  position  but  deferred 
the  attack  until  morning,  when  Comwallis 
hoped  'to  bag  the  old  fox.'  On  the  advice  of 
his  generals,  however,  Washington  decided  to 
strike  the  British  in  the  rear,  capture  their 
stores  at  New  Brunswick,  attack  three  British 
re^ments  under  Col.  Charles  Mawhood  at 
Pnnceton  and  divert  the  war  from  the  neigh- 
borhood of  Philadelphia  to  the  mountainous 
regions  of  New  Jersey.  On' the  night  of  2-3 
of  January,  leaving  his  camp  fires  burning, 
Washington  sent  his  stores  *'to  Burlinffton. 
abandoned  his  camp,  and  in  the  morning  felt 
Upon  the  unsuspecting  Mawhood,  then  marching 
to  join  CornwalHs.  After  the  first  volley  the 
British  charged  and  the  Americans  flea  but 


wece  Tallied  by  Washington  and  soon  put  the> 
British  to  flight.  Washington  then  aavsnced 
toward  Princeton  where-  he  rooted  another 
British  rfegimenl.  The  British  loss  was  ISO 
killed  and  230  prisoners,  white  the  Amcticani 
lost  30  killed,  itteluding  Gen.  Hugh  Mercer.' 
Meanwhile,  hearing  the  cannonade,  and  fearing 
for  his  stores  at  New  Brunswick,  Comwalli» 
pursued   Washington   toward   Morristowi 


wallis  abandoned  the  pursuit,  taking  up  posi- 
tion at  New  Brunswick  while  Washington  en- 
camped at  Morristown.  Consult  Stryker,  W.  S, 
'Battles  of  Trenton  and  Princeton' ;  Johnston, 
H.  P.,  'Campaign  of  1776'  (p.  293  et  seq.) ; 
Carrington,  H.  B..  'Battles  of  the  Revolution* 
(p:  276  et  sea.);  Loesing,  ^Field-Book  of  the 
Revolution  (Vol.  II)  ;  Wilkins,  "Memtrirs' 
(Vol.  I,  pp.  140-150)  ;  Wiley  and  Rines,  'The 
United  States'  (VoL  III,  pp.  7-10) ;  biogra- 
phies of  Washington,  Greene,  Knox  and  others, 
PRINCETON.  W.  Va.,  Engagement  \%. 
In  the  spring  of  1862  General  tremont,  com- 
manding a  military  department  that  included 
West  Virginia,  proposed  to  move  from  Mon-: 
terey  on  Staunton,  thence  to  the  New  River  near 
Chris tianburg,  his  ultimate  destination  being 
Knoxville,  Tenn,  Gen.  J.  D.  Cox,  commanding 
on  the  Kanawha,  was  to  co-operate  by  advanc- 
ing from  Gauley  Bridge,  in  two  columns,  one  by 
Payette  and  Raleigh  Court  House  over  Flat 
Top  Mountain  to  Princeton  and  *the  narrows', 
of  New  River,  the  other  by  the  turnpike  to 
Lewisburg.  Cox  had  four  brigades;  one  waSi 
left  to  hold  the  lower  Kanawha  Valley;  Col.. 
George  Crook  was  sent  forward  to  Lewisburg; 
and  Cox,  with  the  two  brigades  of  Colonels  A. 
Moor  and  £.  P.  Scammon,  about  2,Q0O  men. 
each,  moved  on  the  Fayette  and  Princeton  route, 
Giles  Court  House  and  *the  narrows'  of  New 
River  were  reached  7  May,  and  on  the  16th  his 
two  brigades,  after  leaving  a  detachment  at 
Princeton,  were  on  the  East  River,  and  Crook 
had  reached  Lewisburg,  on  the  other  side'of 
New  River,  all  prepared  to  joint  Fremont's 
main  column  at  Christianburg.  But  "Stonewall* 
Jackson's  appearance  in  the  Shenandoah  Valley 
sadly  deranged  Fremont's  plans,  and  Cox  was 
told  to  look  out  for  himself.  Meanwhile  the 
Confederate  brigades  of  Generals  Humphrey 
Marshall,  Hariy  Heih  and  J.  S,  Williams,  all 
under  command  of  Marshall,  had  been  concen- 
trated to  protect  the  Virginia  and  Tennessee 
Railroad  and  on  the  16th  Marshall,  leaving 
Heth  to  hold  the  passes  of  New  River,  marched 
with  about  2,500  men  and  three  guns  by  the 
Wytteville  road  on  Princeton,  driving  out  the 
small  detachment  Cox  had  left  there,  after  a 
stubborn  resistance  of  six  hours,  continued  until 
10  P.K.,  and  capturing  the  camp,  with  several 
tents,  horses  and  other  things,  including  the 
headquarters  correspondence.  During  the  night 
Cox,  with  Moor's  brirade,  marched  back  from 
East  River,  ordering  Scammon  to  follow,  and 
at  daylight  of  the  17th  found  Marshall  with- 
drawing from  the  town  and  back  to  a  wooded 
range  of  hills  south  and  west  of  it.  Cox  ad- 
vanced and  attacked,  and  Marshall  again  fell 
back  a  mile,  to  a  strong  position  covering  the 
WytheviUe  and  Wyoming  roads,  and  wailed 
for  Heth  to  come  Up.  Cox  made  some  demon- 
strations, but  seeing  that  Marshall  held  a  steep 
wooded  ridge,  not  easily  accessible,  and  had  a 
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large  lorce  and  some  artillery,  be  waited  nntil 
Scammoii  should  come  up,  betore  makina'  a! 
serioMi  attack.    Scammon  came  up  in  the  e 


school  for  ministerial  candidates,  was  ctosed 
by  the  death  of  Mr.  Tennent,  and  its  leading 
men  joined  with  tht  tmstees  of  the  new  col- 
lege. A  second  charter  for  the  Coliege  of  New 
J«rsey  was  obtahied  in  174&  Tfae  scope  of 
the  college  and  the  powers  of  the  trustees  as 
stated  in  th«  two  charters  were  essenttally  the 
same,  but  the  second  charier  was  obtained  by 
the  original  trustees,  both  because  of  some 
doubt  as  to  the  validity  of  the  first  charto-, 
which  had  never  been  recorded  verbatim  in 
the  records  of  the  secretax};  of  stat^  and  also 


ber  to  the  clergymen  and  giving  other  religiouE 
communions  ■  share  in  the  a^unistration. 

The  college  was  opened  al  Elizabeth  town, 
N.  J.,  in  April  1747,  with  Rev.  Jonathan  Dickin- 
son as  pKsident  and  wag  transferred  to  Newark 
in  the  autumn  of  the  same  year,  where  it  re- 
mained until  1756.  In  1752  it  had  been  decided 
to  fix  the  location  permanently  at  Princeton, 
and  in  1756  the  college  building  (Nassau  Hall) 
was  completed  and  instruction  was  begun  there. 
The  college  exercises  were  interrupted  <hiring 
the  Revolution  by  the  presence  of  both  armies, 
but  onlv  one  Commencement,  that  of  1777,  was 
0Riitte<L  During  the  war  Nassati  Hall  was 
badly  damaged,  the  library  scattered  and  de- 
stroyed and  the  scientific  apparatus  ruined. 
In  1783  the  ConSnental  Congress  sat  in  Nassau 
Hall  for  several  months.  A  taw  depaiOuKtit 
was  established  in  1S46,  but  discontinued  in 
1852  on  account  of  Lack  of  funds.  The  system 
of  elective  studies  was  introduced  in  1870;  the 

John  C.  Green  School  of  Science  was  estab- 
Lshed  in  1873.;  the  Graduate  School  in  1877, 
and  the  School  of   Electrical  Engineering  in 


Id  October  1896,   on   the  occasion   of  the 

iSOth  anniversary  of  the  founding  of  the  college, 
the  title  of  Princeton  University  was  assumed. 
In  1900  a  plan  of  alumni  representation  in  the 
board  of  trustees  was  adopted,  giving  the 
alumni  five  elected  representatives  on  the  board. 
The  other  trustees  are  elected  by  die  board  it- 
self and  hold  office  for  life. 

The  courses  now  offered  by  Princeton  Uni- 
versity may  be  classified  as  undergraduate 
courses  in  arts  and  sciences;  ({raduate  courses 
in  arts  and  sciences;  and  technical  courses. 

The  plan  of  undergraduate  liberal  Studies 
provides  for  two  distinct  courses ;  first,  the 
bachelors  of  arts  course  (A.B.),  in  which  Latin 
and    forms    a    pre- 


a  great  force;  and  Cox,  realizing  that  his  posi- 
tion at  Princeton  conld  be  turned  and  his  Uni 
of  communication  seiied,  retreated  before  day- 
li^t  next  morning  to  Flat  Top  MountaiD,  25 
miles  from  Princeton,  a  very  strong  positioa, 
and  ordered  Crook  to  halt  at  Lewisburg.  Heth 
attacked  Crook  at  Lewisburg  on  the  23d  and 
was  badly  retmlsed.  (See  I^wisbuxg,  Battie 
of).  The  Union  loss  at  and  around  Princeton 
was  23  hilled,  CS  woonded  and  21  missing;  the 
Confederate  loss  was  much  less.  Consult 
'Official  Records>  (VoL  XII);  The  Century 
Company's  <  Battles  and  Leaders  of  the  Civu 
War>   (Vol.  JI). 

£.  A.  Caruav. 

PRINCETON  THBOLOGICAL  SEM- 
INARY, a  Presbyterian  seminary  at  Prince- 
ton, H.  J.  It  was  organized  in  1812,  and  for  a 
time  the  classes  were  held  in  the  building  of 
Princeton  College  (now  Princeton  Universityl ; 
in  1815  a  tract  of  land  was  purchased  for  the 
seminary,  and  a  building  erected.  "The  bibli- 
cat  criticism  is  conservative,*  and  'the  the- 
ology taught  is  that  type  of  Calvinism  set  forth 
in  the  Westminster  Confession.'  The  courses 
include  instruction  in  Old  and  New  Testsment 
theology,  literature  and  history,  hoimletics, 
church  history,  pastoral  theology,  systematic 
theology  and  Hebrew.  The  regular  course  is 
three  years,  a  fourth  year  of  graduate  study  is 
also  provided  for  and  arrangement  is  made 
for  *extra-airriculum»  conrses  at  the  univer- 
sity. Students  who  are  college  graduates  are 
admitted  without  examination;  others  must  take 
examination  for  admission  m  full  standing; 
students,  however,  on  filing  a  certificate  from 
the  presbytery  or  ecclesiastical  body  under 
l^ose  care  they  are  studying  for  the  ministry 
mav  without  examination  enroll  in  the  classes 
and  receive  the  certificate  for  completion  of  the 
course,  hut  are  not  technically  considered 
graduates  of  the  seminary.  The  degree  of 
bachelor  of  £vinity  is  conferred  on  students 
who  have  received  the  degree  of  bachelor  of 
arts.  The  buildings  include  two  library  build- 
ings, Stuart  HaTl  and  three  dormitories.  In 
1917  the  institution  had  14  instructors,  187 
students,  1(}3,000  volumes  in  its  library  besides 
pamphlets,  9664,055  invested  in  grounds  and 
buildings  $3,3)8,484  In  productive  funds  and 
$148,692  m  total  income,  and  its  graduates  num- 
bered 6,233.  Francis  Lande^y  Patlon,  D.D.,  LL.D. 
who  was  president  of  Princeton  University  in 
ISSft-lSiK,  became  president  and  professor  of 
the  philosophy  of  religion  at  the  seminaiy  on 
retiring  from  the  university  and  served  till 
1914,  when  he  resigned  and  was  succeeded  by 
Joseph  Ross  Stevenson,  D.D.,  LL.D. 

PRINCETON  UNIVERSITY,  located  at 
Princeton,  N.  J.  The  first  raovement  toward-  the 
establishment  of  the  College  of  New  Jersey 
was  made  in  1739  by  a  committee  appointed  Iff 
the  Presbyterian  Synod  of  Philadelphia,  but  this 
committee  met  with  little  success  and  the  proj- 
ect was  laid  aside  for  the  time.  In  1746  the 
promoters  of  the  new  college,  who  in  the  mean- 
time had  withdrawn  from  the  Synod  of  Phila- 
delphia and  with  others  had  formed  the  Synod 


second,  the  hachelor  of  science  course  (B.S.) 
in  which  a  modem  language  may  be  substituted 
for  Latin  at  entrance. 

The  Graduate  School  offers  advanced  and 
research  work  ip  arts  and  sciences,  leading  to 
the  degrees  of  master  of  arts  and  doctor  of 
philosophy. 

The  technical  courses  offered  are  a  four- 
year  undergraduate  course  in  civil  engineering; 
and  a  two-year  graduate  course  in  electrical 
engineering,  leading  respectively  to  the  degrees 
9i  dvil  engineer  a^d  electrical  engineer. 
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.J  the  undereraduate  courses  is 

entirely  by  examinations,  wiiicb  arc  conducted 
by  the  College  Entrance  Examimtion  Board. 
Tlie  subjects  required  for  admission  vaiy  in  the 
different  courses  and  while  certain  subjects  are 
definitely  reqiured,  there  is  a  considerable  mar- 

£'  1  for  choice  in  the  subjects  offered  by  candi- 
tes.  Distinguishing  features  o£  the  under- 
gjaduate  courses  are:  <l)  the  planning  of  the 
requirements  for  the  bachelors  degrees  so  tbat 
the  student  shall  receive  a  broad  general  traiiv- 
ing,  preservinR  as  far  as  possUde  the  ideal  of 
the  oH  American  college  course;  (2)  the  treat- 
ment of  the  student's  preparation  and  college 
worlc  as  a  whole  and  the  requirement  for  gradu- 
ation of  a  specific  number  of  units,  part  of 
which  must  be  met  before  entering  the  univer- 
sity; (3)  the  requirement  that  a  student  shall 
have  completed  before  the  middle  of  his  col- 
lege course  a  certun  number  of  units  in  lan- 
guage including  English,  in  mathematics,  sci- 
ence and  in  philosophy ;  (4)  the  divisional  elec- 
tive system,  according  to  which  a  student  must 
choose  in  his  junior  jrear  at  least  three  courses 
in  a  division  (philosophy,  literature,  art  or  his- 
tory, politics,  economics  or  mathematics,  sci- 
ence), in  which  his  work  will  thereafter  be  con- 
centrated. His  other  two  courses  are  unre- 
stricted. Besinaing  with  soph(»noTe  year 
which  has  amy  one  required  course,  the  stu- 
dent has  a  full  choice  of  electives  within  cer- 
tain limitations;  (5}  an  arrangement  whereby 
students  of  hiKu  standing  msy  by  independent 
study  during  the  summers  qualify  for  gradua- 
tion in  three  years.  And  (6)  the  preceptorial 
method  of  instruction,  \v  which  the  lectures 
are  complemented  by  informal  conferences 
between  the  professors  and  small  groups  of 
students  on  the  reading  connected  wtth  a 
course;  The  preceptorial  groups  usually  con- 
sist of  from  three  to  six  men,  thus  emphasizing 
the  personal  relation  between  teadter  and 
student.  All  members  of  the  faculty  engage 
in  preceptorial  work. 

In  the  undergradukte  department  there  are 
40  university  scholarships  and  about  4D  en- 
dowed schoarships,  ranging  in  stipends  front 


arships  in  memory  of  Princeton  men  fallen 

ihe  service  of  the  country  in  the  recent  Enro' 
pean  War.  The  university  also  offers  re- 
mission of  part  of  the  tuition  charge  to  under* 
graduates  of  small  means  and  good  scholar- 
ship, but  no  student  may  hold  a  scholarship 


of 
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In  the  Graduate  School  there  are  the  Jacobus 
PeUowship  and  10  Proctor  fellowships  with  a 
stipend  of  Sl.OOO  each,  and  in  addition  about 
35  fellowships  paying  $600  to  $700,  of  which 
16  are  wholly  or  partly  endowed.  There 
are  also  a  number  of  graduate  scholarships 
paying  $250  and  $100  respectively. 

A  feature  of  the  Graduate  School  is  the 
Graduate  College  of  residence,  where  the  grad- 
uate students  ma]r  live  amid  surroundings  which 
tend  to  emphanze  the  proper  academic  and 
social  life  of  a  community  of  young  scholars. 
The  Graduate  College  buildings  were  com- 
pleted in   1912.     In  connection  with  this  group 


The  present  UmVeraty  Library  consists  of 
the  Chancellor  tkeo  Library,  bnilt  in  1872-73, 
and  iht  Fyne  Library  (1896-97),  which  are 
uiuted  by  a  delivery  room,  50  by  20  feet.  The 
library  collection  in  1760,  when  the  first  cata- 
l<^;ue  was  printed,  consisted  of  1,300  volumes. 
It  now  numbers  about  410,000  voltmies  besides 


coll«ction  of  Oriental  manuscripts,  die  Garrett 
collection  of  coins,  the  Hutton  collection  of 
death  masks  and  the  Meirs  collection  of 
Cmikshankiana  are  also  located  in  the  library. 
There  are  six  departmental  libraries:  art,  a»- 
troncnny,  biology,  geology  and  paheontology; 
engineering  and  physics,  each  selected  from  the 
general  collection  and  kept  in  the  Art  Museum  - 
and  the  several  laboratories.  These  depart- 
mental libraries  number  over  31,000  volumes. 
The  Princeton  Theolorical  Seminary  Librarj-  of 
over  100,000  volumes  is  also  open  to  students 
of  the  university. 

The  tiniversity  campus  contains  about  700 
acres.  Besides  Nassau  Hall,  the  librarv  and  the 
Graduate  College  alread;^  mentionea,  among 
the  buildings  are  16  dormitories,  some  of  them 
of  unusual  architectural  beauty;  Dickinson  and 
McCosh  Halls,  for  classroom  work;  the  Hal-' 
Bted  Observatory,  the  Infirmary,  the  Marquand 
Chapel,  Alexander  Hall;  the  John  C  Green 
School  of  Science,  used  chiefly  by  the  depart- 
mem  of  dvil  engineering,  the  Chemical  Labo- 
ratory, Palmer  Laboiiatory,  .for  ohyaict  fni 
electrical  engineering,  Guyot  Hall,  the  labo- 
ratory of  the  departments  of  geology  and  tu- 
blogy  and  Uadison  Kail,  containing  the  uni- 
versity dining  halls. 

The  athletic  equipment  consists  of _  the  Fal-: 
mer  Memorial  Stadium,. for  intercollegiate  foot- 
ball, and  traclcj  University  Field,  for  baseball; 
the  Gymnasium ;  Lake  Carnegie  for  rowing: 
the  BrokaW' swimming  tank;  Brokaw,.Foe  and 
Goldie  fields,  providing  several  baseball  dia- 
monds and  soccer  fields;  and  28  tennis  courts. 
Under  the  direction  of  the  department  of  hy- 
giene and  physical  education  all  freshmen  are 
required  to  take  regular  exercise  and  members 
of  the  other  classes  are.  encouraged  to  do  so. 
At  least  three- fourths  of  all  the  undergradualet 
take  part  in  some  form  of  intercollegiate  ath- 
letics. 

There  are  no  secret  societies  at  Princeton, 
but  there   are  two   literary  societies,   the  Clio- 


members  of  eating  clubs.  All  fresh- 
men and  sophomores  are  required  to  board  at 
the  university  dining  halls. 

The  productive  funds,  according  to  the 
latest  report,  amount  to  $6,565,000.  The  annual 
income  from  all  sources  averages  $839,300.  The^ 
yearly  attendance  of  students  is  about  1,6(X},  and 
flic  faculty  numbers  abom  200. 

PRINCIPAL  AND  AOBNT.    See  Agent. 


of  Central  Luzon,  bounded  on  the  north 
by  Isabela  and  on  the  south  by  Nueva  Ecija: 
length  along  the  coast,  64  miles;  area,  1,216 
square  miles,  with  dependent  islands,  1,218 
square  miles.    The  district  is  almost  entirely 
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:  coast,   following  the  coast  Sue,  tho. 
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PRINDLB—  PRIHTIHO 


other  parallel  with  it,  with'narrow  valleys  be- 
tween. Near  the  towns  rice,  earn,  coffee,  cot- 
ton, sag3i  and  vegetables  are.  raised,  hot  for 
bome  CDtisumption  only;  there  are  a  few  simple 
mechanical  industries,  also  for  domestic  use. 
The  diief  industry  along  the  coast  is  fishing 
and  the  fish  are  exported  to  the  provinces  to  the 
south.  Game  is  abundant  in  the  mountains  and 
many  of  the  inhatntaats  arc  engaged  in 
hunting.  The  inhabitaots  of  the  western  slope 
of  the  peninsula  of  Tayabas  use  the  TEtgalog 
dialect;  those  in  the  eastern,  the  Bicoe.  In  19CiC 
the  former  district  of  Principe  was  annexed 
to  the  province  of  Tajrabas.  Pop.  about 
14,470. 

PRINDLE,  prIn'dX  Cynu,  American 
Methodist  clergyman:  b,  Canaan,  Conn.,  U  April 
1800;  d.  Oevdand,  Ohio  1  Dec  18B5.  He  was 
licensed  to  preach  in  1821  and  until  his  retire>- 
ment  in  1877   occupied  various  Methodist   pul- 

t'ts  in  New  York,  Vermonl,  Massachusetts  and 
hio.  Opposed  to  the  a.ttitude  of  the  Methodist 
;iiscopaI  Church  with  regard  to  slavery,  he 
became  in  1843  the  chief  leader  in  the  move- 
ment that  resulted  in  the  founding  of  the  Wes- 
leyan  Methodist  Church  in  America.  He  was 
an  abolitionist  fronl  principle  and  when  he  had 
seen  tbe  work  to  which  he  and  his  followers 
were  devoted  accomplished  in  the  emancipation 
of  the.  slaves,  he  returned  to  the  UetiioiSst 
Episcopal  Chtirch. 

PRINGLE.prin'g'lThomao,  Scottish  poet: 
b.  Blaiklaw,  RoKbnrgh shire,  5  Jan.  1789:  d. 
London.  5  Dec.  1834,  He  was  educated  at 
Edinburgh  University  and  in  1811  became  a 
copyist  in  the  registry  office,  Edinburgh.  He 
began  writing  clever  satire  and  attracted  the 
notice  of  Sir  Walter  Scott,  who  in  1817  gave 
Um  his  notes  for  an  article  on  the  ^jrisies, 
which  Pringle  contributed  to  die  Edinburgh 
Magaeine,  started  by  himscH  and  Cleghom, 
and  known  after  a  rapture  with  the  publisher 
as  Blackwood's.  In  1820,  with  2^  ■others,  he 
emigrated  to  South  Africa,  settling  finally  at 
Cape  Town,  where  for  three  years  tie  was  li- 
brarian of  the  government  library. ,  Pringle 
worked  hard  to  secure* financial  support  for  the 
colony  by  pamphleteering  and  started  The 
South  African  Journal  ana  The  South  African 
Commercial  Advertiser.  These  were  suppressed 
by  Ldrd  Charles  Somerset,  the  governor  of 
the  colony,  because  of  their  liberal  tendencies 
and  Pringle  was  reduced  to  pover^.  In  1826 
he  returned  to  London  and  in  1827  became 
stcrelary  of  the  Anti-Slavery  Society.  After 
seeing  the  triumph  of  his  humanitarian  en- 
deavors in  the  abolition  of  Slavery  by  England, 
in  18S4,  he  fied  on  the  eve  of  returning  to 
South  Africa.  His  earlier  poems  were  col- 
lected by  him  as  <Ephemerides>  (1828);  and 
fte  beat  of  these,  dealing  with  South  Africa, 
were  reprinted  in  'African  Slcetches,'  whicli 
included  also  the  'NartBtiVe*  6i  a  residence 
in  South  Africa.  These  productions  were  char- 
acterized by  vivid  description  and  tender  feeling. 
He  is  best  known  by  his  poem,  'Afar  in  the 
Desert  1  Love  to  Ride,'  reprinted  in  the  vol- 
ume of  'African  Sketches*  (1834).  Pringle's 
<PocticaI  Works'  with  a  life  were  edited  by 
Leitch  Ritchie  in  1839. 

PRINBSP,  Vaknttm  Cameron,  Etn^ 
artist  aikd  author:  b.  Calcutta,  India,  14  F^ 


1838;  d.  London,  11  Nov.  1904.  He  was  edu- 
cated for  the  govHument  civil  service,  but  dis- 
played so  much  artistic  talent  that  he  became 
a  pupil  of  Gcoi^  Frederick  Watts.  Oriental, 
das^cal,  romantic  and  sporting  subjects  ap- 
pealed strongly  to  him.  His  first  notable  ex- 
hibition success  was  gained  by  his  'The  Linen 
Gatherers'  (1876).  He  was  elected  R.A.  in 
1894,  and  snhsemiently  became  professor  of 
painting  to  the  RovbI  Academy.  In  1876  he 
went  to  India  to  paint  'The  Dedaratioa  of  the 
Queen  as  Empress,*  which  was  eidubited  in 
1880:  His  other  pahuings  include  'Bianca 
CapdU,'  his  first  Academy  picture  (1%2); 
'The  Fisherman  and  tlie  Jinn* ;  'At  the  First 
Touch  of  Winter' ;  'A  Minuet' ;  and  < A 
Bientot.'  Of  his  two  plays,  'Conrin  Dick' 
appeared  at  the  Court  Theatre  and  'M.  LeDnc* 
at  Saint  James'.  He  was  also  author  of  'Im- 
perial India' ;  'An  Artisfs  Journal'  j  *Vir- 
ginie' ;  and  'Abibal,  the  Tsourun.' 

PRrHTING,  the  art  of  producing  impres- 
sions from  characters  or  figures  on  paper  or 
other  substance.  Printing  from  movable  types 
is  of  comparatively  modem  origin,  it  being  less 
than  500  yi;ars  sinde  the  first  book  was  issued 
'  from  the  press ;  yet  the  principles  on  which  it 
was  ultimately  developed  existed  among  the 
ancient  Assyrian  nadons.  Priiffmg  from  blacks 
and  clay  tablets  was  pt^ctised  in  China  as  early 
as  SO  B.C.  l^e  great  discovery  was  that  of 
forming  every  letter  or  character  of  the  alpha- 
bet separately,  so  as  to  be  capable  of  rearrange- 
ment and  forming  in  succession  the  words,  lines 
and  pages  of  a.  work,  thereby  avoiding  the 
labor  of  cutting  ne^v  blocks  for  every  page. 

The  dty  of  Haarlem  in  Holland  claims  that 
Laurens  Jansioon  Coster  there  invented  the  art 
of  prindng  in  1423,  making  use  of  movable  types 
of  wood  and  afterward  o(  lead  and  tin ;  but  no 
printed  works  of  his  can  be  identified.  The 
claims  of  Johannes  Gutenberg  (q.v.)  to  this 
mvention  are  now  gennaliy  recognized  He 
without  question  was  occupied  in  various  ex- 
perimental researches  of  a  secret  nature  in 
Strassbui^,  and  possessed  in  1438  printing  ma- 
terials, a  press,  and  as  it  appears  movable  t3^s. 
Ho  book,  however,  was  brought  out  by  their  use 
until  after  Gutenberg  had  relumed  (which  was 
about  1450)  to  his  native  dty  of  Mainz.  Here 
he  associated  himself  with  a  wealthy  citizen, 
Jofaann  Faust,  who,  on  learning  the  secrets  of 
tbe  art;  entered  into  partner^ip  with  Gutenberg, 
and  agreed  to  furnish  fnnds  for  developing  the 
process.  They  aaiployed  to  as^t  them  Peter 
SdiolTer,  a  scribe  whose  previous  occupation 
bad  been  tbe  copying  of  books,  and  who  appears 
to  have  been  a  man  of  taste  and  genius,  and  well 
fitted  to  bring  a  new  process  of  this  sort  favor- 
ably before  the  pnbhc.  He  has  the  credit  of 
stkistituting  metallic  types  cast  in  plaster  molds 
in:  ifae  place  of  those  which  Gutenberg  had 
previously  made  by  carving  pieces  of  wood  and 
mdtal,  anii  of  Still  further  perfecting  the  art  by 
the  invention  of  punches  in  hard  metaL  by  the 
use  of  which  .sharftiess  of  outline  could  be  given 
to  the  matrices  in  which  the  types  were  cast, 
and  perfect  uniformity  be  retained  in  the  type  by 
continuing  to  use  the  same  punches  for  produc- 
ing as  many  matrices  as  mig;ht  be  required. 
Tbe  inventors  Hticc«eded  in  printing  a  con- 
siderkble  .anmber  of  books,  die  first  of  whidi 
known  to  have  been  printed  with  movable  types 
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were  three  editbm  of  Donatus.  PrintinK  preisea 
were  in  operation  at  Subiaco  near  Rome  in  1465, 
and  ihe  types  emploved  were  more  like  those 
now  called  Roman  than  like  the  Gothic  fonns 
of  the  Germans,  which  with  the  characters  imi- 
tating handwriting  had  up  to  this  time  attnio 
been  used.    In  14^  printing  was  introduced  i:  ' 


darfar  of  the  latter  city  attained  great  fame 
for  their  perfection  and  beauty.  Printing  was 
introduced  into  Paris  in  1470  and  into  London 
in  1474.  (See  Caxtoh,  WiLUAM).  Before  the 
year  1500,  ii  is  stated,  printing  presses  had  been 
set  up  in  220  places  in  Europe,  and  a  multitude 
of  editions  of  the  classical  writers  in  their  ap- 
propriate Gredc  and  Latin  charBCters  were 
^ven  to  the  world.  A  Greek  grammar  wfao]^ 
m  Greek  types  was  printed  in  Milan  in  147a 
A  Hebrew  Bible  was  printed  at  Sondno  in  the 
duchy  of  Milan  in  148a  Italic  type  was  in- 
vented about  the  year  1500  by  AMuc  Manutius 
of  Venice.  From  the  17th  to  the  19th  cennry 
a  great  variety  of  ornamental  type  came  into 
use;  the  styles  differing  from  each  other  in  the 
shapes  of  the  letters,  in  the  heaviness  or  light- 
ness of  the  lines  and  in  the  shading.  Great 
ingenuity  has  been  exercised  in  multiplying 
these  varieties  in  so  limited  a  field.  The  largest 
size  of  type  for  books  was  formerly  caJled 
great  primer,  and  is  seen  in  the  largest  old 
Bibleii  it  is  now  seldom  used.  The  other  old 
names  now  going  into  disuse  are  En^sh,  jnca, 
small  pica,  etc.  See  table  below.  The  term 
pica,  however,  is  retained,  being  one-sixth  of 
an  inch,  a  convenient  standard  unit  for  type 


Great  Primer,  English,  Pica, 

SdikH    FicA,    Long   Primer,   Bourgeois, 
BrCTier,  MinloD,  HonpuaO,  Anw,  ttii,  ~         Mu-k 

Late  in  the  I9lh  century  the  'poinl*  system 
was  adopted  generally  by  printers.  In  this  new 
arrangement  one  inch  equals  72  points  and  con~ 
sequench/  12-point  would  make  six  lines  lo  the 
inch.  The  principal  types  are  designated  as 
follows ; 


Non{ 


«pc^ 


For  handbills  or  posters  special  types  are  em- 
Iiloyed  of  extra  large  sizes  and  named  in  mul- 
tiples of  pica,  as  20-line  pica.  From  about 
eight~Iine  up  thev  are  commonly  made  of  hard 
wood.  A  complete  assortment  of  one  size  ia 
called  a.  font  or  fount,  and  the  "sorts*  that 
make  up  an  ordinary  font  of  Roman  type  are 
as  follows:  Three  complete  alphabets  in  aat»- 
tals,  small  capitals  and  small  or  'lower  case* 
letters,  making  78  characters;  the  double  lettei^ 
S,  fi,  II,  Si,  si  (each  cast  in  a  single  piece  on 
account  of  the  kern  or  bend  of  the  f  not  per- 
mitting it  (o  stand  separately  against  another 
f,  an  i  or  an  1),  5;  the  diphthongs  M,  CE, 
JE,  (B,  se,  ce,  6;  figures,  10;  marks  of  punctu- 
ation, 6;  the  apostrophe,  hyphen,  parenthesis 
and  bradcet,  4;  foDr  sizes  «f  dashes  and  brxcet 


total  diaracters,  129.  Besides  these,  there  are 
lequircd  for  filling  the  blanks  between  words 
at  the  end  of  lines,  etc.,  four  sizes  of  uiaces 
and  four  of  quadrats  (the  former  ana  the 
smallest  of  the  latter  being  s 


:  and  the  other  two  multiples  of  it), 
making  altogether  137  sorts. 

The  early  printers  cast  their  own  type ;  mads 
their  own  ink-balls,  or  ink-rollers  j  instructed 
sotne  local  blacksmith  to  make  the  iron  frames 
or  chases  in  which  the  types  are  confined  for 
printing;  and  either  made  or  designed  the 
wooden  cases  and  stands  that  held  their  type. 
With  the  advent  of  the  iron  hand  press  uid  the 
cylinder  press  or  machine,  press-building  b^ 
came  a  separate  business.  (See  Pbintins 
Presses).  Early  in  the  19th  century  the  mak- 
iofi  of  type  or  type  foimding  was  separated 
from  the  printing  office.  (See  Ty«).  Paper* 
folding  machines  began  to  be  manufactnred 
about  1860,  and  as  these  developed,  and  other 
conveniences  were  discovered,  the  business  of 
binding  became  separated.  (See  BooKfiDiD- 
Ing).  About  the  same  time  experimental  type* 
comi)9sing  machines  were  built,  culminating  in 
the  linotype  or  slug-casting  machine.  (See 
CoMMsiNG  Machines).  Stereotyping,  dec- 
trotypiiig,  photo-engraving,  litht^raphy,  all 
have  come  from  the  priutery  and  de- 
veloped into  separate  arts  or  industries,  and 
to  gain  a  broad  view  of  modern  printing  all 
these  subjects  should  lie  consulted  by  ibc 
students.  At  the  present  time  a  very  large  part 
of  the  composition  work  on  books  and  newa- 

Kpers  is  performed  by  machine  instead  of  by 
od  One  of  the  great  troubles  with  hand 
composition  is  the  time  necessary  for  distribut- 
ing the  so-called  dead  matter  after  it  hat 
served  its  purpose  on  the  press  or  in  ^ving  the 
impression  for  an  electrotype.  Uake-up  is  the 
term  employed  to  designate  the  taking  of  com- 
posed type  from  the  galley  and  building  or 
maldng  it  into  a  paj^  of  the  prescribed  site, 
adding  titles  and  folio  or  page  minibers,  etc: 
Proofs  are  taken  from  type  in  galley  and  also 
in  page  form.  These  are  read  for  errors  and 
corrections  are  made  before  f^ing  to  press. 
The  form  or  number  of  tiaRe*  placed  on  the 
press  at  one  time  varies  mm.  two  to  128,  ac> 
cording  to  the  size  of  the  type  page  and  the  Size 
of  the  press.  Imposition  is  the  placing  of  the 
pages  on  the  press  io  such  a  manner  that  wheo 
the  printed  sheet  ia  folded  the  uages  will  fol- 
low one  another  in  consecutive  order.  A  lettct 
or  number  called  the  signature  is  placed  at  ths 
foot  of  the  first  paRe  of  each  section  and  serves 
as  guide:  to  the  binder  in  assembling  or  gather- 
ing the  sheets.  Stereotyping  is  the  casting  of 
a  page  in  one  piece.  Its  object  is  to  save  the 
wear  on  new  type-faces  and  also  to  permit  the 
release  «f  the  type  for  other  work.  Stereotyp- 
ing is  now  performed  by  electrotyping  and  by 
the  papier  mache  process.  In  the  former  tha 
type  page  is  impressed  oa  wax,  which  is  then 
sprinkled  with  cariion  and  iron  lilinRS,  after  . 
which  it  is  immersed  in  a  bath  of  sulphate  of 
capper  through  which  an  electric  current  is 
passed.'  Thereupon  a  copper  coating  is  de- 
posited on  the  wax  filling  out  the  convolutitms 
of  the  type.    After  suScicnt  strength  of  mp^er 


J   zed  by  Google 


PRINTIKO  PRESSES 


it  so  deposited  the  coat  is  backed  up  with 
softer  metal,  is  t«lten  out,  trimmed  and  beveled, 
and  if  necessaty  is  made  type-high  by  afhxitiK 
to  a  block  of  hardwood.  Papier  mach6  work  is 
the  favorite  with  newspapers.  The  Butoplate 
machine  is  now  in  general  use.  Its  operation  is 
entirely  aatotnatic. 

Printing  rollers  consist  of  a  mixture  of 
(due,  glycerine,  glucose  and  sukbf.  The  formula 
of  mixture  is  varied  to  suit  the  speed  of  the 
Machine  and  the  temperature  of  the  pressroom. 
In  summer  it  is  a  frequent  happening  in  a  press- 
room to  have  one  or  more  rollers  melt  under 
Ugh  speed 

Previous  to  1865,  priniing  was  largely  a 
handicraft  It  is  true  that  power  presses 
had  come  iato  use  for  daily  newspapers,  and 
also  that  in  some  .of  thie  printing:  offices  the 
mass  of  printing  was  done  on  presses  operated 
by  mao-power,  either  with  a  hand  crank  or 
lever,  or  by  a  treadle  for  the  foot.  The  t)>pe 
was  set  wliolly  t^  hand.  The  few  pictures  in- 
troduced were  either  cut  laboriously  in  wood 
(see  Wood  Emgkaving),  or  they  were  drawn  on 
transfer  paper,  and  printed  lithographically, 
and  these  Utbo-presses  were  also  ran  mostly  Iflf 
hand.  In  the  period  of  about  187S  to  1895  the 
methods  of  printing  underwent  an  almost  com- 

Clete  change,  so  thai  modem  printing  may  really 
E  classed  as  a  new  art,  or  a  series  of  developed 
branches  of  industry  all  working  to  a  common 
cod,  the  attractive  and  cheap  reproduction  of 
reaulitig  matter  and  illuitrations.  Printing  is 
now  mainly  the  product  of  machinery,  of  a 
gicat  variety  of  types,  intelligently  guided  by 
specialists,  few  of  whom  are  all-round  printers, 
Imowing  the  art  in  detail.  The  typecasting 
and  typesetti)^  or  lino^rping  is  almost  wholly 
machine  woric;  the  presses  all  run  by  power, 
and  are  mostly  fed  from  a  roll  of  paper  or 
supplied  with  sheets  by  automatic  feedinit- 
idachines.  Many  presses  deliver  their  product 
folded;  if  not  folded  it  usually  goes  to  a 
folder,  and  may  be  also  ruled,  punched,  em- 
bossed, numbered  or  wire-stitched  by  machinery. 
The  pictures  are  drawn  by  profesnonal  artists, 
photO'engTa.ved,  and  may  then  be  datiUcated  by 
elect roiyping,  and  placed  with  tme  in  forms 
for  printing.  Color  pcmtiag  has  aavanced,  both 
from  the  lithographic  and  typograpinc  side, 
tutil  the  most  beautiful  and  artistic  rcproduc- 


When  the  temv  printinfjf  is  used  widtout 
qtiali£cation,  typographic  pnntinif  from  retiei 
plates  is  nnderstood;  but  tnere  are  many  other 
proeesses  pH^kerly  included  in  the  broad  term 
printing.  The  most  common  of  these  is  lithog- 
raphy, which  was  originally  done  from  a  flat 
porous  stone,  but  is  now  executed  chiefly 
from  alnminnra  and  zinc  plates,  which  are 
auailable  for  rotary  presses,  and  which  have 
vastly  iacreased  speeds.  WaJhtaper  printing 
is  ^so  a  different  art.  Hie  typewriter 
really  prints,  thourii  we  use  the  word  writing 
for  Its  accomplishment  The  neostyle  which 
reproduces  typewriting  eficcts,  is  really  a  print- 
ing machine,  and  so  are  a  number  of  odier 
duplicators  on  the  market,  as  the  mimeo- 
graph, mulligraidi,  etc 

Bibliotrapby.-^  Bigmore  and  Wyman,  'Bib- 


making'  (New  York  1894)  ;  <List  of  Books  on 
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1906)  ;  Cochrane,  'Modem  Industrial  Progress' 
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of  Typography*  (ib.  1904);  id,  'Notable 
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(ib.  1910) ;  Duff,  E.  G-  <Earh  Printed  Books* 
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er  Buchdruckericunst'  (Vienna  1882)  ;  Francis, 
'Printing  for  Profit*  (1917);  Gage,  F.  W.. 
'Modem  Press  Work'  (Chicago  1909):  (^ress, 
E.  G.,  'Art  and  Practice  of  Typography*  (New 
York  1910) ;  Hansard,  T.  C,  'Typographia :  An 
Historical  Sketc}]  of  Printing*  (London  182S) ; 
Heabler,  Konrad,  'Early  Printers  of  Spain  and 
Portugal'  (London  1897)  ;  Hoe,  Robert.  'Short 
History  of  the  Printing  Press*  (New  York 
1902) :  Hoe,  R.  M.,  'Literature  of  Printing' 
(London  1877);  Jacobs,  C.  T.,  'PrintinR* 
(New  York  1904)  ;  Kennard  J.  S.,  'Some  Early 
Printers'  and  their  Coloptaoos'  {Philadelphia 
1902) ;  LegTos  and  Grant.  'Typograf^cal 
Priming  Surface'  (New  Yoifc  1914) ;  Madan, 
Falconets  'Oxford  Books*  (2  vols.,  Oxford 
1912);  Fasko,  'Dictionary  of  Printing  and 
Bookmaking'  (1894);  Pollard,  A.  W.,  'Fine 
Books'  (London  1912) ;  Pntnai^  G.  H.,  'Books 
and  their  Makers  during  the  Middle  Ages*  (2 
vols..  New  York  1896-97);  Ringwalt,  J.  L. 
'American  Encyclopedia  of  Prioting*  (Phila- 
ddiAia  1871) ;  Shemian,  (JeorgB,  'Practical 
Pnntiog'  (New  Yorit  1911)  ;  Southworth,  lohn, 
'Modern  Printing'  (2  vols.,  Chicago  1914); 
Stewart,  A.  A.,  'Printer's  Dictionary  of  Twi- 
nical  Terms'  (Boston  1912)  ;  Thonas.  Isaiah, 
'History  of  Printing  in  America'  (2  vols., 
Worcester.  Mass.,  1810:  2d  ed,,  in  'Aetneobgia 
Americana,'  Albany  18741;  Waldow,  Alexan- 
der, 'Illustrite  EncyclopiLdie  der  graphischen 
Kunste'  (Leipzig  1880-54). 

Charles  H.  Cochrane, 
Author  of  'Modem  Indttttrioi  Progress* 
PRINTING  PRESSES.  The  first  printing 
presses  were  a  development  of  the  cheese  or 
cider  press  common  in  all  large  mediaeval  house- 
holds, and  needed  Uttle  change  to  adapt  them 
to  the  uses  of   typography. 

Gutenberg's  press,  upon  which  he  printed 
his  'Bible'  of  36  lines  (1450?).  his  'Bible'  of 
42  line*  (1455?),  and  the  'Letters  of  Indul- 
gence' of  1454,  1455,  1461,  consisted  of  two 
upright,  timbers  with  connecting  crosspieces  at 
lop  and  hottorn,  and  With  two  intermediate 
cross  timbers.  The  lower  one  was  the  support 
of  the  form  of  type,  Throuidi  die  opper 
passed  a  large  wooden  screw,  the  tower  end  of 
which  restetf  on  the  centre  of  a  wooden  platen. 
After  the  form  of  type  was  fastened  to  its  bed 
it  was  inked  by  hand  inUng-balls  made  of  wool 
covered  with  soft  leather.  The  sheet  of  paper, 
previously  dampened,  waS  then  laid  carefully 
upon  the  type,  and  the  bed  pushed  to  its  place. 
A  wooden  lever  was  ihmst  into  its  sodcet  and 
the  platen  screwed  down,  held  for  a  moment 
and  then  raised.  The  bed  was  drawn  out  and 
the  printed  sheet  removed  and  htm^  up  to  dry. 
For  150  :r<arE  this  simple  but  effective  form  of 
the  printing  press  continued  in  use,  and  the 
books  thus  printed  1^  Faust  and  Scfafiffer  at 
Uainr,  Jenson  and  the  Aldi  at  Venice,  Caxtoa 
at  Westminster,  Phmdn  at  Antwerp,  die  Elf^ 
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virs  at  Lerden  and  at  Amsterdam,  and  Bade 
aod  the  £sti«imes  at  Paris  have  brought  their 
makers  the  h^hest  fame. 

Pint  ImproTcmcnts. —  The  iuH  recorded 
improvements  were  those  o£  William  JaDSOa 
Blaeuw,  oE  Amsterdam,  about  1620.  He  passed 
the  spindle  of  the  screw  throu^  a  wooden 
block  which  was  guided  ip  the  wooden  frame, 
and  from  it  hung  the  platen.  He  also  invented 
a  device  for  rolling  the  bed  in  and  out  under 
the  platen,  and  improved  the  hand  lever  for 
turning  the  screw.  This  press  was  widely  used 
on  the  Continent,  and  in  England  and  America, 
and  on  such  a  one  Benjamin  Franklin  worked 
in  London  in  1725.  One  of  these,  that  from 
the  Watt  printing  house,  is  now  preserved  in 
the  Patent  Office  in  Washington.  For  nearly 
two  centuries  this  sufficed  tor  books  of  small 
editions  and  for  the  little-drculaied  small  news- 
papers and  gazettes  of  the  17ch  and  18th  cen- 
turies. The  Earl  of  Stanhope  in  1793  made 
a  press  with  a  cast  iron  frame  and  greater 
leverage  that  had  some  use  in  England. 
George  Clymer,  of  Philadelphia,  in  1816 
substituted  a  combination  of  levers  for  the 
screws,  and  called  his  invention  the  Colum- 
bian press.  He  carried  it  to  England  and  there 
in  1822  Peter  Smith  devised  a  toMjle-joint,  sim- 
ple and  effective,  that  replaced  the  screw  and 

The  final  development  of  the  band  press 
came  in  1827.  when  Samuel  Rust,  of  New 
Yort  perfected  the  Washington  press.  The 
iron  frame  was  lightened  and  strengthened,  the 


Pic.    I.— The  CuteabeiK  Pnu. 

tac^  motion  iras.  improved  and  a  strew  top 
Tciulated  tkc  pressure.  With  this  tatprorea 
himd  prAa  came  the  anbstitutk»  of  composition 
IbUdK  rollers  for  the  leather  covered  ink-balls 
preVMusIy  employed.  The  bed  was  made  to 
sUdemand  out  on  a  trade  by  HimiiiK  a  crank 
toiuttctcd  with. two    eodleai    baodo^  A    bent 


lever  working  in  a  toggle-joint  fotced  the 
platen  down  and  coiled  springs  raised  It  To 
the  end  of  the  bed  was  atiauicd  the  tympan, 
a  wooden  or  steel  frame  over  which  a  doth 
was  tidatly  stretchnl  and  caning  the  bUnket 
to  mo£fy  the  force  of  the  impreesioii.  When 
the  t%d  was  run  out  this  was  raised  to  aa  ob- 


Fw.    a.— WuliiDatoii  Hud  Pnn, 

tuse  anf^e.  The  paper  was  laid  upon  this  and 
carefully  fitted  to  adjusting  pins;  uie  frisket,  a 
thin  frame  holding  a  sheet  of  paper  cut  to  me 
size  of  the  form,  was  folded  over  the  paper 
to  protect  it,  to  steady  it  and  to  rmse  the  paper 
from  the  type  after  the  impression.  This  press 
has  been  improved  in  construction,  but  in  prin- 
ciple and  form  substantially  the  same  press  is 
widely  used  to-day  in  the  United  States  as  a. 
proof  press  and  for  the  special  work  for  which 
It  is  fitted.  Its  capacity  is  about  250  shee^  an 
hour  printed  on  one  side.  Alike  in  principle 
and  CDOctruction,  though  differing  in  detail  of 
depressing  and  raising  the  platen,  is  the  Albion 
hand  press  as  widely  used  in  Great  Britain. 

The  operation  of  the  hand  press  when  type, 
piess,  ink  and  paper  bad  been  prepared  neces- 
sitated these  11  processes:  The  form  wa« 
inked  by  hand ;  the  paper  was  fitted  to  its  pkce 
on  the  t:ympan ;  the  frisket  was  folded  ove>.  it 
to  hold  it;  the  tymipen  was  folded  down  over 
the  form;  the  bed  was  run  under  the  pkMn  by 
turning  the  crank;  the  fdaun  was  forocd  dowti 
hv  the  workman's  power  applied  to  the  lever; 
released,  it  wu  raised  up  by  the  springs;  the 
bed  was  tolled  out  by  a  reverse  motioit  of  the 
crank;  iho  (ympae  was  raised;  the  fnsket. 
opened,  and  the  printed  sheet  removed.  Uod- 
ern  invention  has  sought  to  reduce  all  that  to 
a  single  automatic  process  operated  by  mechaaj- 
cal  ^wer.  Necessity  divided  the  course  of  in- 
vention into  three  lines;  the  small  job  press  and 
the  large  botdi  and  newspaper  press  soon  widely 
divergipg  in  tyse  and  cnnstructlon  to  secure 
fine  printing  in  one  ^ud  the  greatest  speed  i* 
the  other. 

Bed-and-PUten  PresaM.— The  devriopmeni 
of  the  bed-and-platen  power  press  for  fine  book 
work  and  ilhutrations  reached  its  fait^est  state 
in  the  Adams  ^bss,  invented  and  fiitented  by 
luac  Adamsi  of  B<Mtc>V  in  IS30  ukI  1836,  ud 
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improved  in  tnany  ways  by  R.  Hoe  and  Com- 
pany since  thai  firm  acquired  his  business  and 
patents  in  1858.  Over  1,000  have  been  manu- 
factured, and  a  few  were  reporied  to  be  yet 
in  operation  in  Boston  in  1918.  Adams,  after 
a  few  experiments  with  a  timber  frame,  built 
his  presses  of  iron  and  fixed  Ihe  platen  im- 
movably in  the  frame.  The  form  was  placed 
on  an  iron  bed  beneath,  and  this  bed  was  raised 


ink  fountain  was  placed  at  one  end  of  the 
and  the  ink  rollers  in  a  movable  friskel-frame 
passed  over  the.  face  of  the  type  and  back  while 
the  bed  was  down.  The  sheets  of  paper  were 
fed  to  grippers  on  the  frisket  which  carried 
them  over  the  ioiat,  and  after  the  impression 
was  taken  the  sheets  passed  forward  on  tapes 
to  a  sheet-flier,  which  delivered  them  to  the 
Ry-boud.  The  speed  of  the  larger  sizes  of 
the  Adams  press  is  about  600  sheets  an  hour. 


widely  nsed^  The  capacitr  is  about  1^000  sheets 
an  hour.  The  Gordon  press  was  followed  by 
a  host  of  imitators.  The  first  real  improvement 
was  the  use  of  a  cylinder  instead  of  a  disc  for 
ink  distribution,  which  came  in  the  Globe  ma- 
chine. This  idea  was  more  fully  developed  in 
GalVs  universal  press,  and  later  in  Tliomp- 
son's  Colt's  armory  press,  which  is  also  char- 
acterized by  great  strength  and  rigidity.  The 
Gordon  disc  type  of  press  was  highly  devel- 
oped by  Gotding  of  Boston,  in  a  scientifically 
construaed  and  rapid  machine.  The  old-style 
Qordon  was  reduced  in  Cost  of  manufacture 
and  has  been  made  in  enormous  quantities  by 
Chandler  and  Price,  and  sold  all  over  the 
globe. 

Cjrlinder  Ptcmcs.— The  basic  principle  of 
the  cylinder  press  —  a  flat  type  form  passed 
under  an  impression  cylinder  —  is  as  old  as 
Gulenburg's  time,  when  from  cmde  machines 
of  (his  type  copper-plate  engravings  were 
stnidc  oS;  but  no  practical  development  of  it 
was  made  until  the  beginning'  of  the  19th  cen- 
tury. So  many  patents  have  been  issued  since 
then  for  variotis  devices  to  secure  excellence 
or  economy  of  operation  that  it  is  possible  to 
note  only  the  most  strikinf;  and  most  success- 
£ul.  The  first  primer  to  work  out  a  practical 
cylinder  press  was  Frederick  K6nig,  a  Saxon 
by  birth,  who  removed  to  Etjglaud  in  1806.  He 
associated  with  him  James  Bensley,  a  London 


FiO.  3. — Gordon  Jobber. 

The  most  successful  press  designed  for 
Anall  job  work  substituted  for  the  hand  lever 
and  crank  a  rotary  power  wheel  which  could' 
be  driven  by  a  treadle  by  the  toot  of  the  oper- 
ator, or  by  belt  and  shafting.  The  bed  was 
set  in  a  perpendicular  frame,  and  the  form  was 
clafnped  to  it.  To  the  bed  frame  near  the  bot- 
tdm  was  jointed  the  frame  that  held  the  platen. 
This  opened  to  an  atrgle  of  about  45  degrees. 
A  crank  rod  fasiened  (o  the  wheel  brought  the 
plateh  iip  to  the  type  form  and  back  at  every 
fevolntion.  On  the  platen  by  adjustable  pins 
or  quads  the  position  of  the  paper  was  exactly 
fixed.  Two  thin  steel  rods  automatically  folded 
over  the  margin  of  the  paper  as  the  platen  rose. 
Above  the  bed  of  the  press,  and  at  a  slight 
angle,  ^vas  net  asteel  mking-disc,  about  the 
size  of  the  bed,  that  slowly  revolved,  while  at 
every  revolution  tit  the  driviitg  wheel  a  pair 
of  ink  rollers  descended  from  the  fnking-disc 
over  the  form  as  the  platen  fell  away,  and  back 
to  the  inking-disc  as  the  platen  rose  to  die  dorm 
again.  This  automatic  inking:  was  even  and 
uniform.  This  press  prints  cards,  letter-heads, 
band'bills.  aiid  Uie  libe.  Tha  labor  needed  is 
that  of  a  boy  or  girl  to  feed  aiid  take  off  the 
^eets  one  by  one.  Many  varieties  are  made, 
with;  varyinr  excellence  oi  detail.  The  Gordon 
pnss.  here. illustrated  ia  typical  and  has  been 


was  a  press  which  they  put  in  operadon  In 
London  in  1812.  The  form  oi  type  was  placed 
on  a  flat  bed,  which  was  carried  under  an  im- 
pression cylinder  that  had  a  three-fold  action. 
On  the  first  third  the  sheet  was  fed  at  the  top 
upon  the  tympan  and  gripped,  on  the  second 
part  of  the  revolution  the  sheet  received  the 
impression  and  was  removed  by  hand;  and  cw 
the  third  the  empty  tympan  came  up  to  re- 
ceive another  sheet,  llie  most  efficient  device 
which  they  invented  to  roll  the  bed  holding  the 
tyile  form  to  and  fro  was  this :  A  long  shaft 
turned  by  gearing  from  the  outside  of  the 
frame  carried  a  pinion  on  its  inner  end :  the 
shaft  had  in  its  length  a  universal  joint  that 
allowed  for  an  up  and  down  motion  of  the 
pinion  as  it  revolved.  Underneath  said  fas- 
tened to  the  bed  was  a  rack,  or  row  of  teeth, 
wilh  a  crescent -shaped  segment  of  metal  and 
piis.  Or  studs,  at  each  end.  To  the  outer  end 
of  the  shaft  was  attached  the  wheel  connect- 
ing with  impression  cylinder;  this  wheel,  when 
se?  in  motion,  revolved  the  pinion  and  moved 
the  bed  by  means  of  the  teeth  in  the  rack. 
When  the  bed  reached  the  end  of  its  appointed 
course,  the  pinion  turned  around  over  one  of 
the  pins  or  studs  against  the  segment  in  the 
rack  and  immediately  re-engaged  the  teelh  on 
the  opposite  side  and  carried  the  bed  back  again 
to 'the  other  end  when  the  reciprtjeatintr  mo- 
tion was  repeated.  Konig  followed  this  in  1814 
by  a  continuously  revolving  Cylinder,  which  was 
slightly  reduced  in  diameter  along  that  part  of 
the  perijAery  not  used  for  the  impression  so  as 
to  allow  the  bed  to  return  trader  it  f  roely  after  the 
impression.  He  made  also  a  two-cyiinder  press 
of  this  pattern,  and  two  of  these  two-cyhnder 
presses  were  set  up  in  the  London  Timet  ofHce 
in  that  year.  Their  c^iadty  vras  80O  impres- 
siona  an  hour.    This  same  year  he  denied  t 


yGoOt^l 


c 


PSINTING  PKS6SE& 


e  contiDUous  operation.  The  forms 
placed  DDC  at  each  end,  and  the  sheet  after 
oeing  printed  on  one  side  under  one  cylinder 
was  by  tapes  carried  over  a  rc^stering  roller 
to  the  second  cylinder  for  pnntmg  on  the  re- 
verse side.     This  machine  Applegarth  and  Cow- 


per,  by  improvement,  made  very  efficieaL 
Everv  year  showed  patents  on  improvements, 
but  tne  next  of  great  value  was  that  of  Na[Her 
in  1828  and  1830.  He  discarded  the  tapes  for 
the  conveyance  of  the  stieets  and  suwtituted 

rppers"  or  "fingers"  to  claap  the  sheets  to 
qylinder  far  the  impression,  and  for  deliv- 
ering them  after  printing.  He  also  made  the 
impression  cylinders  of  small  sixe  to  make  two 
or  more  revolutions  to  each  sheet  printed,  and 
devised  the  toggle  for  raising  the  cylinder  to 
allow  the  form  to  run  back  without  touchii^ 

Koenig  and  Bauer  went  to  Germany  where 
they  later  perfected  a  machine  having  a  bed 
that  rested  on  and  was  reciprocated  by  a  four- 
wheeled  truck  and  crank.  They  and  their  sue- 
cessors  were  the  principal  makers  of  printing 
presses  in  Germany  for  80  years. 

The  pioneers  in  introducmg  cylinder  models 
into  the  United  States  were  R.  Hoe  and  Com- 
pany, who  had  been  for  some  time  manufactur- 
ing Dcd-and-platen  presses,  Robert  Hoe  sent 
Sereno  Newton  (later  to  be  a  partner  in  the 
house)  to  England  in  1832  to  study  the  new 
inventions  ana  devise  improvements.  The  Hoe 
single  small  cylinder,  double  small  cylinder  and 
large  cylinder  perfecting  press  were  designed 
and   built,   and   with   added   improvements   : 


I  1847.    Two  racks  facing  each  othei  ... 

ferent  planes  and  separated  by  the  diameter  of 
the  driving  wheel  were  attached  to  a  hanger 
fastened  on  the  lower  side  of  the  bed.  The 
driving  wheel  was  on  a  horiiontal  shaft  and 
moveable  sideways,  so  as  to  engage  first  one 
then  the  other,  ot  the  racks.  A  roller  at  either 
end  entering  a  recess  in  a  disc  on  the  driving 
shaft  in  a  half  revolution  brouRht  the  bed  to  a 
stop  and  started  it  in  the  opposite  direction. 
This  was  a  new  principle;  a  crank  action  oper- 
'  ating  directly  upon  the  bed  from  a  shaft  having 

As  the  demand  for  printing  presses  grew 
Other  makes  came  into  the  field.  Andrew 
Campbell  designed,  perfected  and  built,  about 
1865,  a  single  cylinder  newspaper  and  poster 
press,  which   became  known  as  the   Campbell 
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By  means  of  a  very  large  gear  and  reversal 
mechanism  keyed  solidly  on  one  end  of  a  drum 
CTlinder,  he  locked  together  the  bed  and  cylin- 
der so  that  register  was  perfect.  The  rollers 
and  other  mechanism  were  extremely  simple, 
and  he  was  thus  able  to  sell  the  presses  at  a 
low  price.  An  improved  form  of  this  press, 
styled  the  complete  press,  was  employed  by 
the  early  c<rfor  printers,  as  McLaughlin 
Brothers,  of  New  York.  Another  great  suc- 
cess of  me  Caoipbett  Company  was  their  book 
and  job  press,  which  enjoyed  a  large  sale  from 
1875  to  1890.  This  had  a  small  cylinder,  called 
a  two-revolution,  because  it  revolved  once  while 
die  bed  was  making  the  return  stroke.  It  em- 
ployed improved  features  of  ink  distribution 
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and  sheet  delivery.  A.  B.  Taylor  and  Company 
were  among  the  early  makers  of  cylinder  and 
double  cylinder  presses  in  New  York,  closdy 
following  the  lines  of  the  Hoe  machines.  Cot- 
trell  and  Babcock  began  building  cylinder 
presses  about  1870,  their  most  notable  early 
production  being  the  stop  cyhnder,  whidi  was 
popular  for  a  dozen  years.  Because  the  cylin- 
der came  to  a  dead  stop  in  taking  the  sheet, 
a  perfect  register  was  secured,  and  the  other 
details  of  the  machine  being  well  worked  out, 
it  came  into  use  Iv  the  best  printers.  The  Hoes 
also  built  a  stop  cyUnder  to  meet  the  competi- 
tion. In  time  Cottrell  and  Babcock  separated, 
and  Babcock  brought  out  the  Optimus  ma- 
chine, which  was  one  of  the  first  to  deliver 
its  sheet  without  diance  of  smutting,  printed 
side  up.  C.  Potter,  Jr.,  also  built  many  cylin- 
der presses,  of  rather  light  construction,  which 
sold  mostly  to  country  newspaper  and  job  of- 
fices. Whitlock  followed  witn  a  very  light  and 
inexpensive  cylinder  machine,  utilizing  the 
Heniy  bed  motion.  Waller  Scott,  who  learned 
printing  press  building  with  the  Hoes,  was  one 
of  the  most  fertile  inventors  of  printing  ma- 
chinery, and  established  press  works  in  Plain- 
field,  N.  J.,  about  1875.  He  took  out  more  pat- 
ents than  any  other  inventor  in  this  field,  and 
developed  a  long  Une  of  useful  machinery. 
About  18E0  the  half-tone  illustration  had  made 
such  headway,  and  the  demand  for  superior 
printing  became  so  imperative,  that  the  dry 
paper  printing  on  a  hard  surface  came  into 
universal  use,  and  the  cylinder  presses  of  die 
day  were  all  too  weak  to  meet  the  demands 
made  upon  them.  All  went  to  building  heavier 
machines,  but  die  Huber  and  Uiehle  press 
builders  were  among  the  first  to  recognize  this 
need,  and  secured  most  of  the  market  for  fine 

Erinting.  Autonutic  paper-feeding  machinery 
as  increased  the  demand  for  mis  class  of 
presses.  The  Miefale,  being  die  faster  press  of 
the  two,  forged  ahead,  and  finally  absorbed  the 
Huber  Company.  It  has  been  widely  sold  all 
over  the  world.  The  Hoes  virtually  abandoned 
the  two-revoludon  fine  jobbing  press  field,  but 
Babcodc,  Scott,  Cottrell  and  Whitlock  built 
heavier,  and  remained  in  the  market.  Potter 
quit,  and  later  Campbell,  while  the  Cottrells 
gradually  went  into  a  different  class  of 
machinery. 

Aatomatic  Preaie*. —  While  the  above  de- 
scribed development  of  cjdinder  presses  was 
going  on.  the  small  platen  press  was  not 
forgotten  by  inventors,  who  improved  upon 
these  machines,  and  brought  out  a  new 
class,  that  are  properly  styled  automa.tic 
machines,  because  they  do  not  reqtiire 
hand  feeding  of  the  paper,  sheet  by  sheet 
Kidder,   of    Boston,   was   one    irf   the    first   to 


into  sheets  after  printing.  About  the  same  time 
Meisel  of  Boston  began  building  special  ma- 
chines, roll- fed,  and  automatic  in  operation. 
These  machines  were  confined  to  a  limited  class 
of  work  and  printed  from  flat  beds.  Harris 
brougiit  out  a  press  in  whidi  the  type-form  was 
replaced  by  a  curved  electrotype  plate,  mounted 
on  a  cylinder,  and  this  not  only  worked  auto- 
madcally  but  permitted  high  speed.  This  was 
so  successful  that  a  whole  line  of  automadc 
presses  has  been  brought  out  by  the  Harris 
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Company,  which  has  sold  Aem  all  over  the 
wocld.  Wood  and  Nathan  improved  the  old 
type  of  GordcMi  jobber  by  addioe  a  paper  feed- 
ing and  delivery  device,  whidi  has  become 
known  as  the  Standard  press.  Kelly  built  a 
Bniali  cylinder,  self-feeding,  automatic  press, 
whicfa  is  sold  by  the  American  Type  FoundeTs' 
CompaiVi  and  is  largely  used.    The  Autooress, 

.  Osterliad,  New  Era  and  StokeB  and  Smith 
presses  ate  others  which  have  successfully  en- 
tered this  field. 

OStet  PreHca.— Late  in  the  19th  century 
a  Now  Jarseyman  named  Rubd  conceived  an 
oSset  press,  in  which  the  printing  was  first  done 
on  a  rubber  cylinder,  and  this  rubber  cylinder 
rotated  in  coniact  with  a  printing  cylinder,  so 
that  a  continuous  sheet  of  paper  could  be  nm 
aad  printed  between  the  cylinders.  The  idea 
was  4eveloped  and  the  first  oommercial  ma- 
cbinei  employed  by  A  H.  Kellogg  and  Company 
of  New  York.  This  machine  brought  litho- 
.grapluc  principles  into   the   field   of   the   typo- 

'  graphic  printer,  and  several  concerns  built  tnem. 
among  the  most  successfnl  being  the  Harris 
.Contjnny.  They  are  occupying  a  wider  and 
wider  field,  becausnthey  permit  beautiful  arliS' 
dc  illustrations    to  be   executed  on  a  dteap, 

'  ooaree-finisfa  class  of  paper.  The  machines 
offer  special  convenience  for  combining  tcit 
wi^  illustrations,  and  ace  in  increasing  demand 
for  the  printing  of  illustrated  catalogues. 

Newspaper  PrcsseB. — iThe  demand  for 
faster  presses  of  greater  capacity  grew  enor- 
mously with  the  years  of  the  19th  century,  and 
invention  kept  pace.  The  first  step  forward 
was  the  Hoe  type- revolving  machine,  which 
was  put  at  work  in  the  Philadelphia  Public 
Ledger  office  in  1846.  Th^  had  put  into  eSect 
the  basic  idea  of  fastening  the  type  to  the  main 

alinder,  while  smaller  cylinders  carried  the 
eets  of  paper  to  receive  the  impresaiatL 
There  -was  designed  an  apparatus  for  fastemng 
die  coliunns  of  type  in  a  form  on  a  large  cen- 
tral cylinder  in  a  horizontal  DOsition,  each  page 
is  its  own  cast  iron  bed.  =V*-shaped  ccdumn 
rules  tapering  to  the  base,  with  a  special  ar- 
rangement for  locking  up  the  forms,  held  the 
type  in  place  with  the  surface  forming  a  true 
ciFck.  An  automatic  inking  apparatus  carried 
the  main  ink-well  beneath  the  cylinder,  widi 
distributing  rollers  between  the  im^ttcsHOn 
cylinders.  This  first  machine  was  bwlt  with 
four  impression  cylinders  touching  the  type 
cylinder  so  that  two  were  on  each  side  and  one 
■a  far  above  the  other  as  pos^ble.  The  frame- 
work of  the  machine  bore  four  feed  tables.  At 
each  a  boy  fed  the  sheets  of  paper  to  the  atito- 
inatic  grippers,  operated  by  cams,  on  the  im- 
pression cylinders,  which  carried  them  around 
against  the  revolving  forms  of  the  central  type 
cylinder.  The  printed  sheet  was  conducted  out 
by  tapes  under  the  feed  board,  and  the  pate««ed 
sheel-tlicr,  with  its  long  wooden  fingers  fastened 
to  the  shaft  and  operated  likewise  by  cam  and 
springs,  piled  them  upon  the  delivery  tables. 
Upon  this  machine,  with  2,000  revolutions  an 
hour,  8.000  sheets  were  struck  off  printed  on 
one  aiae.  The  capacity  of  the  machine  was 
found  to  he  greatly  in  excess  of  this,  and  the 
number  of  impression  cylinders  and  accessories 
was  iucreased  to  10,  givmg  the  machine  a  prod- 
tict  of  20,000  sheets  an  hour.  Though  this 
machine  was  cumbersome,  and  at  times  threw 


out  ty|>e  tatfaer  liberally,  it  met  a  need  and  the 
impetus  given  to  the  newspaper  business  was 
tremendous.  Circulations  diat  had  been  lim- 
ited to  the  capaci^  of  the  old  bed-and-cylinder 
Sess  were  rapidly  increased  twenty- fold. 
any  new  papers  were  started.  This  nress 
maintained  its  supremacy  for  20  years  and  175 
were  boih.  In  1848  the  first  sent  abroad  was 
set  up  in  die  office  of  La  Pairie  in  Paris. 
Marinoni  afterward  built  similar  presses  in 
Fans.  The  next  great  step  was  when  there 
was  perfected  the  process  of  making  curved 
stereotype  plates  by  the  use  of  flexible  paper 
matrices.  A  simple  adaptation  of  the  bed  of  the 
type-revoIvit«  machine  provided  for  the  clamp- 
ing of  stereotype  plates  on  Ac  cylinders  in  place 
of  the  type  forms.  The  fomn  could  now  be  du- 
nUcatcd.  The  large  papers  such  as  the  New 
York  Herald,  the  London  Daily  Telegraph  and 
the  London  Standard  each  kept  five  presses  in 
constant  operation  as  circulation  increased. 

Wob  Prestea, —  There  remained  yet  another 
step  before  the  increasing  requirements  of  speed 
could  be  met  It  was  taken  when  William  Bul- 
lock, an  American,  of  Philadelphia,  invented  in 
1865  the  first  printing  press  to  print  from  a 
continuous  web  or  roll  of  paper.  Thirty  vean 
before.  Sir  Rowland  Hill  had  suggested  the 
possibilities  of  such  a  machine  based  on  those 
that  printed  cotton  cloth  from  engraved  cylin- 
ders. But  no  practical  working  out  of  the 
problem  in  its  details  was  offered.  The  Bullock 
press  consisted  of  two  plate  cylinders  and  two 
impression  cylinders,  the  stcond  of  wUch  was 
made  very  large  to  lessen  the  offset  from  the 
first  printed  side  of  the  paper.  The  stereotype 
plates  were  shprt  of  filling  the  whole  circum- 
ference of  the  form  cylinders,  because  the 
sheets  were  cut  before  pnnting  by  knives  set  in 
the  cylinders.  This  was  the  radical  fault  of  the 
press.  The  sheets  were  then  carried  throu^ 
the  jiress  by  tapes  and  fingers  and  delivered  by 
a  series  of  automatic  metal  nippers  on  endless 
leather  belts,  placed  at  such  a  distance  apart  as 
to  grasp  each  sheet  successively  as  it  came  from 
the  last  printing  cylinders.  The  Bullock  press 
was  perfected  and  came  into  considerable  use. 
The  New  York  Sun  was  the  first  newspa^r 
to  make  use  of  them,  and  the  New  York 
Herald  soon  followed. 

In  1868  the  i.ondon  Timet  had  gone  so  far 
with  its  own  experiments  in  constructing  a  ro- 
tary perfecting  press  that  it  set  up  the  "Walter^ 
press  in  its  office.  This  had  a  capacity  of  12fliXl 
sheets  an  hour.  It  was  similar  in  construction 
to  the  Bullock  press,  except  that  the  cylinders 
were  of  uniform  size  and  placed  one  above  the 
other.  The  sheets,  however,  were  severed  after 
printing,  brought  up  by  tapes  and  carried  to  a 
sheet-flier,  whicfa  moved  back  and  forth  and 
"flirted*  the  sheets  alternately  to  hoys  on  either 
side.  This  press  was  equipped  vrith  dampcMtng 
cylinders  containmg  sponges  filled  with  water, 
and  required  a  very  strong  and  expensive  paper. 
This  press  was  also  adopted  by  the  Loodon 
Daily  News  and  the  New  York  Timet,  but  has 
now  entire^  ((tme  out  of  use. 

To  satisfy  the  demands  of  small  daily  papers 
throughout  the  country  for  speed  and  eoonomv 
the  Duplex  press  appeared  late  in  tfie  19th  cen- 
tury. It  is  a  flat-bed  web-perfecting  press  and 
prints  directh-  from  the  type  iorm  with  s  capac- 
ity of  from  5,000  to  &JO00  per  hotir  of  dlber  4-, 
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6-,  8~,  Id-  or  12^age  papers.  The  flat-beds  are 
stationary  and  the  cylinders  reciprocate  over 
them.  By  an  ingenious  method  of  handling  die 
-web  of  paper,  it  is  taken  from  the  roll,  1m1  to 
the  cylinders,  printed  on  both  sides  and  deliv- 
ered to  the  folder.  It  iias  been  brou^t  to  a 
bigfa  degree  of  perfection. 

Rotary  Perfecting  Prenes^— About  1875 
the  modem  rapid  rotaiy  perfecting  newspaper 
press  was  bom.  Numerous  inventors  were  try- 
ing to  accomplish  the  feat  of  feeding  from  a 
continuous  roll  of  paper,  printing  on  both  sides 
at  one  operation,  and  delivering  the  product 
folded  and  cut  as  a  coimjiete  newspaper.  They 
had  to  overcome  the  difficulty  of  ofiset,  that  is, 
the  smutting  of  the  second  side  from  wet  ink 
if  printed  on  at  once.  They  had  to  secure  bet- 
ter and  more  uniform  paper  than  then  ordi- 
narily supplied.  They  had  to  cut  the  roll  to 
separate  the  sheets  while  the  roll  was  traveling 
at  a  ra^d  rate.  These  problems  were  solved 
more  completely  by  Andrew  Campbell  than  by 
any  other  one  man,  thou^  the  credit  of  the 
invention  has  not  been  usually  accorded  to  him. 
He  built  and  operated  a  press  in  Jersqr  City 
which  was  the  first  really  satisfactory  perfecting 
newspaper  press,  but  through  misunderstandings 
and  disagreement  with  his  financial  hackers  he 
refused  to  sign  the  necessary  patent  papers,  or 
to  protect  his  invention  in  any  way,  and  allowed 
it  to  become  poblic  property.  In  the  meantime 
tlM  Hoes  had  worked  on  the  problem,  and 
Stephen  D.  Tucker  had  patented  a  rotary  col- 
lecting cylinder  that  was  a  very  useful  ad- 
.  jucct.  The  Hoes  were,  therefore,  able  to  put 
together  all  this  knowledge  and  produce  a  com- 
merdal  perfecting  pr^ss,  and  by  continuing  to 
absorb  inventions  thef  have  become  the  leading 
tnanufactnrers  in  the  world  of  rapid  newspaper 
presses. 

The  first  machine  of  this  type  diat  R.  Hoe 
and  Company  built  went  lo  London  to  Lloyd's' 
Weekly,  and  the  6rst  to  <be  set  up  in  the  Umled 
Stales  was  used  in  the  office  of  the  Mew  York 
Trthune.  The  limit  of  capacity  depended  on 
the  ability  of  the  web  paper  to  stand  the  strain 
of  passing  through  the  press.  The  average 
■peed  was  12J300  pliers  an  hour. 

The  pressure  on  the  newspapcrr  demanded 
larger  than  eight-page  papers.  It  became  neces- 
sary to  devise  some  way  to  print  10-,  12-,  14- 
and  16-page  papers  at  one  impression.  Aliout 
this  time  Anthony  and  Taylor  of  England  pat- 
ented devices  by  which  the  webs  of  paper  could 
be  turned  over  after  printing  on  one  side  and 
.  the  opposite,  or  reverse  side,  presented  lo  the 
printing  cylinder.  Mr.  Hoe  bought  the  patent 
rights  for  England  and  the  United  States,  and 
With  them  combined  ideas  patented  by  Luther 
C  Crowell  oi  Boston,  who  had  made  a  machine 
for  forming  paper  tags.  After  costly  experi- 
ments these  ideas  were  incorporated  in  a  so- 
called  "Double-Supplement'  press,  which  was 
set  up  in  the  New  York  Herald  office.  Sim- 
plicity, speedj^  accuracy  and  efficiency  had  been 
combined.  This  press  turned  out  either  4-,  6-, 
8-,  10-  or  12-page  papers  at  the  rate  of  24,000 
an  hour ;  the  odd  pages  were  accurately  inserted 
and  pasted  in;  the  papers  were  cut  and  deliv- 
ered folded.  This  presB  was  really  two  presses 
built  into  one  frame.  In  the  secondary  part 
the  plate  cylinders  were  half  tiie  lengdi  of  those 
in  the  main  puci,  and  at  right  angles  to  thev. 


These  were  used  for  dii;  snpfrfetnents  of  two  or 
foor  pages  iriicn  it  was  desired  to  print  more 
than   etght   pages.     Each   part  was   fed  by  its 


were  carried,  each  throuf^  its  part  of  the  ma- 
chine, between  two  pairs  of  plate  cylinders  and 
iaqiression  cylinders  and  printed  on  both  udes. 
Then  die  two  ipd)s  of  paper  ^ssed  over  turn- 
ing bars,  or  'ancle  bars,*  with  an  edge  at  45 
d^ees  from  its  base,  by  which  they  were  laid 
evenly  and  exactly  one  over  the  other  as  a 
brush  from  the  paste  fountain  fdided  along  the 
inner  fold,  pasting  the«n  together.  The  papers 
pasted .  on  down  a  triangular  "former*  that 
folded  them  along  the  centre  margin.  Thence 
the  printed  and  folded  web  of  oaper  passed 
over  a  cylinder,  from  within  which  a  revolving 
blade  projected  and  thrust  the  paper  between 
folding  rollers,  while  at  the  same  moment  a 
knife  in  the  cyUnder  severed  the  sheet  A  rap- 
idly revolving  mechanism,  resembling  in  its  mo- 
tion the  fingers  of  a  hand,  diq>o$ed  of  them 
accurately  on  traveling  belts  that  hurried  them 
on  to  final  delivery.  Hundreds  of  this  press 
have  been  built  and  operated  in  this  country  and 
abroad.  Tlmr  effidencx 'was  increased  about 
1900  by  an  automatic  stereotyping  machfne 
eafed  the  aatoptate  (q.v.). 

Magazine  Presses^— The  demand  for  a 
higher  grade  of  rapid  printing  adapted  to  maga- 
zines has  been  caterad  to  by  tie  Cotlrell  Com- 
.pai;^.  which  has  brought  out  an  entire  series  of 
rotanes,  less  rapid  than  the  newspaper  ma- 
chines, but  executing  a  very  high  grade  of  Illus- 
trated printing.  Hoe,  Goss  aad  Scott  also 
built  presses  of  this  character, 

Sti«f  gfat-Line  Presses.—  The  angle-bar 
press,  stood  alone  for  a  decade  as  having  the 
only  device,  thntigti  somewhat  cumbersome,  for 
assembling  the  several  sheets  into  one  complete 
paper.  Joe«ph  L.  firm,  foreman  of  the  press- 
room at  Frank  Leslie's  publishing  house,  how- 
ever, solved  the  problem  in  a  new  way,  and  in 
1889  patented  the  strai^t-line  press.  His  first 
design  was  a  simple  tandem  press.  Three 
sots  of  cylinders  were  set  in  a  straitrht  line,  and 
the  printed  product  of  the  first  passed  over  the 
second,  and  of  the  first  and  second  over  the 
third,  thus  assembling  all  three  sheets  over  a 
triangular  "forme?*  for  folding,  cutting  and 
delivering.  It  was  but  a  step,  to  secure  econ- 
omy of  construction  and  space,  to  build  the 
press  in  tiers  instead  of  tandem.  Firm  had  the 
usual  fortune  of  poor  inventors.  His  first 
order,  which  was  for  a  sextuple  press,  came 
from  the  New  York  World,  and  its  building 
exhausted  his  resources.  When  set  up.  in  1891, 
it  was  so  crudely  and  badly  built  that,  failing 
to  work  properly,  it  was  condemned.  Poverty 
followed,  but  not  for  long.  The  Goss  Printing 
Freas  Company  of  Chicago  became  interested 
in  the  Btraight-tine  press  invention,  which  was 
being  pirated,  and  Ibought  it,  taking  Mr,  Firm 
into  the  company.  Litigation  followed  and 
established  the  patent  and  harmony  among  the 
printing  press  makers.  Improvement  was  rapid. 
These  presses  mark  the  tmal  development  of 
the  power  printing  press.  Evolution  and  the  re- 
quirements of  the  publishers  of  n^tropolitan 
newspapers  have  brought  forward  presses  with 
various  improvements  of  detail  and  in  increasing 
sizes,  until  one  press,  so-called,  is  a  compound  of 
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two,  four,  six,  ei^it,  12  presses  bnilt  into  one 
frame,  one  above  the  other,  side  by  side  or 
tandem,  or  all  three  for  economy  of  space  and 
power,  and  eSdency.  but  Ae  basic  pnnciple  is 
the  same. —  a  web  of  paper  passes  between  two 
inirs  of  plate  and  impression  cylinders  and  is 

S tinted  on  both  sides;  it  is  ass^ibled  (if  on  a 
□ubie-suppjement  press  or  one  of  grealer 
power),  pasted,  folded,  cut  or  separated, 
folded  again  and  delivered  ready  for  die  car- 
rier or  maiUroom,  at  a  speed  of  46,000  eight- 
page  papers  (the  unit  of  manufacture)  an 
hour ;  and  nitfa  an  accuracy  that  denotes  exact- 
ness and  sidll  of  mannfacture,  excellence  of 
material  and  utmost  care  and  nicety  in  adjtut- 
inent  and  operation. 

The  first  improvement  in  the  Hoe  type  of 
fast  press  was  the  quadruple  (or  four-fold) 
press  built  for  the  New  York  World  in  1887. 
A  further  advance  in  1891  prodoced  the  sex- 
tuple (a  six-fold  press),  so  constructed  that 
the  cylinders  were  all  parallel.    Its  deliven'  ca- 


aod  delivering  its  product  on  the  mezzanine 
floor.  In  1903  the  New  York  Htrald  increased 
the  size  of  i[s  paper  from  a  stjc-column  page  to 
a  seven-column  page  It  was  able  to  make  over 
its  presses  to  accommodate  the  increased  width 
of  die  web,  though  web  and  cylinders  now 
barely  dear  the  framework.  The  Duplex  Com- 
pany of  Battle  Credt,  Mich.,  manufactures  what 
they  term  a  ■lubulai*  perfecting  press,  in  whkh 
the  plate  cylinders  are  reduced  in  diameter,  be- 
coming literally  tubes,  that  print  continuously. 
These  presses  are  very-  ^eedy.  H.  A.  Wise 
Wood  brought  ovt  in  1917  an  inqiroved  perfect- 
ing press  designed  to  reduce  the  strains  on  the 
web  of  paper  and  permit  more  rapid  printing. 

New^M|»er  Color  PrMaei."£vcr  search- 
in?  for  new  features.  New  York  newspaper 
pubUshers  in  1902-03  were  [banning  and  design- 
ing supplements  and  main  sheets  embellisbed 
with  color  printing.  Their  scientific  pressmen 
and  die  presft-builders  were  called  oa  to  pro- 
duce the  deaired  effects.  Walter  Scott  of  Flain- 
fietd,  N.  }.,  designed  and  bu^t  a  very  dHdent 
press  dial  was  set  Up  in  the  office  of  the  New 


THE  GOSS  THREE-DECK   STBAICHT-LINE  PMSS. 
c.  4. —  Ducnm  ct  the  scitupls  onit.    Dotted  line  thorn  tlw  count  of  Iht  thne  webt  of  psper,  which  an  uBembled  on 
ibo  tnUBTilBr  "  toniier  "  or  folder.    Thii  pim  ii  tvo  pUtas  wide,  hu  ■  cataotr  of  34,000  four-,  n-,  dsb^  UK  « 
12-iaBe  papen  ui  hour;  or  Il/KK)  16-,  M-.  or  U-pt^  pft-    Itmichi  U,O00i»uada«adT*qnin(MhDnfr{ioiiBr. 


In  1896  an  octuple  (eiRht-fold)  press  was 
built  for  the  New  York  World,  with  a  corre- 
sponding increase  in  output,  and  four  double 
MXtuples,  widt  color-printing  attachment,  were 
constructed  for  the  New  York  Journal.  Even 
larger  are  the  six  giant  double-octuple  presses 
which  R.  Hoe  and  Company  designed  for 
Uoyd't  Wetkty.  and  other  great  newspapers 
continue  topurchase  these  enormous  presses. 

The  1902  patterns  of  the  Goss  press  carry 
also  *cator  decks.*  beini;  an  arrangement  of 
two  extra  pairs  of  cylinders  on  the  top  of  the 
machine,  enabling  the  printini;  <^  three  colors 
on  the  first  and  last  pages  of  the  newspaper. 
Two  large  (}oss  presses  now  in  use  are  in  the 
office  of  the  New  York  Herald, —  called  duodcc- 
uple,  or  12-fold  The  Herald  had  two  octuple 
presses  and  needed  anodier.  Its  available  floor 
space  was  entirely  filled.  The  m^ers  proposed 
to  build  in  the  air,  as  the  pressroom  was  lofty, 
rising  above  the  street  level,  and  did  on  the 
same  framework  build  another  quadruple  press 
on  top  of  each  of  the  octuples.  Each  press  is 
now  realty  made  up  of  three  quadruples,  in 
tiers.  Each  can  be  operated  individually;  each 
delivers  individually,    the   top  press  being   fed 


York  World  in  1893.  This  had  five  two-page 
wide  color  t^linderB  for  electroplates  set  tan- 
dem, with  a  pair  of  cylinders  for  printing  the 
reverse  side  in  a  uugle  color,  usually  blade 
Below  was  a  ootnpleinentary  stereotype  cylinder 
tnat^nne  for  printjng  four  pages  in  a  stnf^e 
color;  so  that  this  machine  could  uroduce  eithJer 
a  four-page  paper,  one  Qiristmas  supplement 
showing  outside  pages  in  five  cobrs  and  the 
inside  in  a  single  color.  By  skilfidly  dividine 
die  ink  fountains  and  combining  colors  and 
over-printing,  many  shades  are  produced  in  the 
same  paper,  one  Christmas  supplement  showing 
no  less  than  36  shades.  This  press  was  re- 
moved to  the  office  of  the  Pott-Dispatch,  in 
Saint  Louis,  in  1902.  where  it  is  still  doing  very 
efficient  work.  To  meet  increasing  demand  The 
World  had  R.  Hoe  and  Company  build  an 
angle-bar  double  color-press  in  1894,  each  side 
of  which  printed  four  (the  two  outside  and  the 
two  inside)  pages  in  four  colors,  and  four  pages 
in  a  single  color;  and  another,  a  straight-line 
press,  in  1898  with  a  capacity  for  four  pages  in 
five  colors,  and  four  pages  in  two  colors ;  these 
two  ei^ts  can  be  collected  and  delivered  as  a 
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1.  The  Orieinat  Print 


2.  The  Yellow  Plate 


3,  The  Red  Plate 


4.  Red  and  Yellow  Combined. 


S.  The  Blue  Plate  6.  Combination  of  the  Three^Colota. 

Shewing  the  different  steps  in  obtaining  a  picture  in  colon  from  a  single  negatii 
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16^age  paper.  Tlie  press  will  also  prodbce  a 
24-pan  paper  with,  four  colors. 

Color  printing  presses  faave  been  widely 
adopted  by  the  American  newspapers,  and  in 
the  new  models  all  the  manufacturers  offer 
•color  decks.'  The  popularity  of  these  colored 
sheets  created  a  demand  for  illustrated  supple- 
ments of  pictures  in  one  color.  This  has  been 
si^pUed  hy  what  are  called  magazine  webs  and 
alio  by  machines  of  the  offset  type,  producing 
rapid  photogravure  woHc 

The  skill  of  the  American  printing  ^ress 
niaitufacturers  has  produced  so  many  designs, 
adapted  to  meet  every  demand  of  newspaper 
publishers,  large  and  small,  that  it  is  imposMble 
to  enumerate  the  patterns.  The  presses  here 
illustrated  are  sufficient  to  show  the  types. 

In  1918  there  were  more  than  80  factories 


roadunes.  The  gross  annual  productioD  of  the 
former  is  over  $B,O00t0OO,  and  of  the  latter  over 
$3,000,00a  (See  Newspapebs,  Ambrtcan; 
Pukting;  Puntihg  Tradx,  AiimiCAM).  Con- 
sult Hoe,  Robert,  'Short  History  of  the- 
PrintinK  PreES>  (New  York  1902),  and  Hoe, 
R.  M.,  'Literature  of  Printing'  (London  1877). 
Consult  also  works  referred  to  under  article 

PuMTIMa 

Chaxus  H.  CocHKAira, 
Author  of  ^Modern  industrial  Progress? 

PRINTING  TRAI^r.  American.  Al- 
though the  printing  trade  bad  its  inception  in 
America  considerably  prior  to  the  Revolution- 
aiy  War,  it  was  not  until  some  time  after  the 
conclusion  of  that  struggle  for  liberty  that  It 
began  to  assume  the  proportions  of  a  national 
industry.  In  iheyear  1775,  for  example,  there 
were  less  than  100  prtating  establishments  upon 
American  soil,  and  these  were  almost  exclu- 
sively confined  to  ibe  coast  towns.  Even  as  late 
as  tne  year  18ID  there  were  but  35  printing 
shops  scattered  about  throughout  the  interior  of 
the  country,  while,  in  1775,  with  the  exception 
of  the  two  or  three  offices  that  were  located  in 
Massachusetts  and  Pennsylvania,  the  art  of 
printing  had  no  inland  representation.  A  few 
years  later  a  printing  establishment  was  opened 
at  Lexington,  Ky. ;  another  soon  followed  at 
Pittsburgh,  Pa.,  and  the  tfiird  office  was  finally 
located  at  Cincinnati,  Ohio.  In  almost  every 
instance  these  printing  offices  were  established 
for  the  primary  object  of  printing  newspapers, 
although  each  of  them  not  only  possessed  the 
necessary  facilities  for  the  production  of  job- 
work,  but  were  also  able  to  print  and  bind 
books  on  die  rare  occasions  upon  which  such 
contracts  presented  themselves. 

From  the  earliest  days  in  the  history  of  the 
printing  trade  in  America,  New  York,  Philadel- 
phia and  Boston  have  been  the  three  great 
centres  of  this  industry.  Other  seaport  towns 
had  their  local  shops,  but  the  bulk  of  their 
business  was  small.  In  fact,  during  the  first  SO 
years  in  the  life  of  the  new  nation  it  was 
Philadelphia  that  took  the  lead  in  every  branch 
of  the  printing  industiy,  and  by  the  beginning 
of  the  19th  century  the  Quaker  City  presses,  of 
which  there  were  no  less  than  110  constantly  in 
OT>eration,  were  producing  more  English  publica- 
tions than  any  aly  in  the  world,  with  the  single 
exception  of  London.  It  was  here  that  Matthew 
Carey,    the    first    great    American    pubKsher, 


printitiK  trade. 

Gradually,  however,  as  the  demands  for 
printed  works  increased  other  cities  came  into 
line,  Albany,  Hartford  and  Worcester  being 
among  those  that  developed  a  comparatively 
la^e  trade.  Their  diief  industiy  was  in  the 
printing  of  pamphlets.  The  newspapers  of  that 
day  contained  so  little  matter  that  they  were 
easily  read,  and,  as  they  were  passed  from  man 
to  man,  their  numerical  circutatioii  was  ex- 
tremely small.  As  the  result,  therefore,  liule 
efiEorC  was  made  to  enlarge  them,  and  persons 
who,  like  the  pohticians,  wished  to  reach  the 
general  public  were  con^>elled  to  address  them- 
selves Id  the  people  through  the  medium  of 
pam^els.  So  far  as  actual  literature  was  con- 
cerned ^e  cotintiy  was  practically  devoid  of 
authors,  and  the  books  which  were  printed  upon 
American  presses  were  almost  exclusively  those 
which  had  been  pirated  from  English  publish- 
ers. Later  some  religions  and  lechnicid  books 
appeared,  but  it  was  maay  years  before  general 
literature  displayed  any  marked  development 

In  die  beginning  everything  that  was  used 


presses.  It  was  from  Enji^and  that  they  ob- 
tained their  type.  Even  the  better  qualities  of 
printer's  ink  were  imDorted,  for  the  ink  that 
was  produced  in  the  United  States  was  of  such 
an  inferior  grade  that  it  could  be  used  oul^  in 
the  roughest  kinds  of  jobs.  From  time  to  time 
various  American  printers  made  some  slight 
improvements  upon  the  old  presses,  but  no  great 
evidence  of  progress  was  shown  until  the  estab- 
lishment of  a  permanent  type  foundiy. 

Ahhougti  it  was  the  latter  part  of  the  18th 
century  before  there  was  any  permanent  estab- 
ment  for  the  making  of  tyvc  in  the  United 
States,  several  attempts  had  previously  been 
made  to  Introduce  such  an  innovation  in  the 
printini;  trade.  As  early  as  1775  Benjatnin 
Franklin  had  sent  the  complete  equipment  for 
a  type  foundiv  from  Paris,  but  the  attempt  to 
establish  this  branch  of  the  industiy  was  not  a 
financial  success,  and  it  was  accordingly  soon 
discontinued.  Some  10  years  later  a  Scotch 
firm  opened  a  foundry  in  Philadelphia,  but  it 
did  not  thrive,  and  the  few  other  scattered 
efforts  that  were  made  to  provide  American 
workmen  with  American-made  ^ype  met  with 
the  same  fate  In  1796.  however,  two  Scotch- 
men opened  a  type  foundry  in  Philadelphia 
under  the  firm  name  of  Binny  and  Ronaldson, 
and,  as  the  time  now  seemed  ripe  for  such  an 
estabUshment,  they  were  sufficiently  successful 
to  be  able  to  continue  operations.    In  1805  an- 


selves  unable  to  compete  with  the  PUladelidiia 
foundry  until,  in  1810,  the  estaUlshment  was  r«> 
moved  to  New  York  Two  years  later  the  firm 
of  David  and  Gear  Re  BrtKe  estaUisbcd  a 
stereotyping  |>lant  in  New  York,  and,  when  the 
already  established  foundries  refnsed  to  supply 
than  with  type  for  tfanr  operations,  diey  began 
to  cast  it  for  themselves,  and  soon  became  one 
of  the  most  successful  ty^-maldng  houses  in 
America.  Their  success,  m  fact,  as  much  as 
the  increasing  demand  for  type,  insinred  otbezi 
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to  follow  tkcdr  example.  In  1616  a  foundry 
was  establisfaed  in  Boston;  in  1&17  anaAcT  was 
opened  in  Baltimore,  and,  by  1830,  there  were 
no  less  than  12  foundries  in  full  operatioii  in 
various  parts  of  the  country.  At  die  present 
time  ^ere  are  about  30  of  tttese  fouadries  in 
the  United  States,  many  of  which  are  under 
the  control  of  the  Atnerioin  Type-Fotuider* 
ConipaiTj. 

In  the  early  days  of  the  printing  tiade  :n 
Atnerica  EtercoQiiing  was,  of  coarstL  unknown, 
and  the  Ideal  publishers  were  accordingly  com- 
pelled to  recMBpose  tiie  type  for  eadi  new 
edition  that  might  be  required.  The  inirodtic- 
tion  of  atcreomnng  by  the  BruCes  in  1813,  there- 
fore, suggesteif  such  economy  that  the  enter- 
prise could  scarcely  have  faUed  to  meet  with 
favor  at  the  hands  of  the  printers.  While  the 
pbtElcr  process,  the  first  metltod  of  stereotyping 
IB  vogue,  iras  invented  in  England  by  Lord 
Stanhope^  tidings  of  this  great  discovery  were 
soon  brou^  to  .^nerica,  and  David  Bmce 
at  once  set  sail  for  the  Old  World  for  the 
express  purpose  of  sccoring  the  infoimalion 
that  'wonld  enable  him  to  make  practical  use  of 
the  new  invention  in  America.  -Although  the 
stories  that  had  readied  the  United  States  had 
pictured  the  new  discovery  as  a  perfected  in- 
vention. Lord  Stanhope's  experiments  had  act- 
ually by  no  means  been  concluded,  and,  as  the 
result^  Bruce  fotmd  it  impossible  to  acquire 
anything  more  than  the  most  superficial  knowl- 
edge concerning  the  process.  Finding  that  all 
material  facts  were  being  withheld  from  him, 
and  diat  it  would  be  useless  to  attempt  to  per- 
suade Lord  Stanhope  to  disclose  his  secret, 
Bruce  returned  to  the  United  States.  So  tar 
from  admitting  his  defeat,  however,  he  prom[itly 
went  to  work,  and,  with  the  little  information 
he  had  obtained,  he  managed  by  his  own  genius 
and  mechanical  skill  to  make  a  plate  that  was 
in  every  respect  superior  to  any  that  had  as  yet 
been  cast  in  England.  Through  his  own  dili- 
gence he  had  mastered  the  detects  which  Lord 
Stanhope  had  been  unable  to  overcome,  for  his 

Elate  was  not  on!^  perfectly  level  on  both  sides, 
ut  it  was  of  uniform  thickness  in  every  part. 
In  fact,  so  successful  was  he  that  an  Eoglishman 
named  Watts,  who  had  succeeded  in  learning 
his  process,  went  back  to  Europe  with  his  knowl- 
edge. There  he  found  scores  of  master -printers 
wb(\  disgusted  with  the  English  invention,  were 
glad  to  be  taught  how  the  American  plates  were 
made,  anil  it  was  through  his  efforts  that  both 
Austria  and  Gcimai^  acquired  the  art  of 
stereotyping. 

From  the  day  on  which  David  and  George 
Bruce  opened  their  foundry  in  New  York  they 
had  all  the  orders  that  they  could  fill,  for 
American  ^blishers  were  quick  to  appreciate 
tlu  econonucal  advantage  of  the  new  invention. 
It  was  the  time  when  the  public  was  jost  be- 
ginning to  demand  boc^s,  and  as  the  plaster 
casts  were  not  only  made  without  great  exsense 
but  also  guaranteed  plates  of  great  durability, 
printers  were  eager  to  stereotype  all  books  that 
might  tiy  any  possibility  require  a  second  editiock 
From  this  simple  beginning,  therefore,  came  the 
great  stereotyping  industry  of  America.  By 
18S0,  the  year  in  which  the  making  of  plaster 
plates  attained  its  greatest  development,  there 
were  more  than.  50  firms  en^a^ed  in  this  buei- 
neuin  &e  United  SUtes,  while  more  than  1,000 


nun  were  ettivloyed  in  the  work.    Then  came 
the  moiiern  improvements — the  electrolyiung 


napers  —  since  which  time  the  makins  of  plates 
has  become  practically  an  art  by  itself. 

Piior  to  1805  comparative^  little  printer's 
ink  was  made  in  the  United  States;  Aldiou^ 
printers  were  supposod  to  know  how  to  mix  the 
compoimd  the  preparations  that  tlwy  concocted 
proved  such  a  poor  substitute  that  all  die  good 
inks  were  imported  In  1806,  however,  two 
finns  — one  in  Philadelphia,  and  the  other  in 
Cambrid^eport  —  began  the  maouf actutc  of 
printing  ink,  and,  since  tibat  time^  the  industry 
has  been  steadily  extended  until  there  are  aow 
about  35  firms  engaged  in  diis  branch  of  the 
printing  trade.  About  I860  the  dievness  of 
aniline  colors  inspired  a  more  gener^  use  of 
colored  inks,  but  as  many  of  Uuse  tints  soon 
lost  their  brilHancy  they  did  not  become  very 
popular  until  the  cnemists  had  succeeded  in  cor- 
recting tills  fault. 

The  period  between  1819  and  1833  witnessed 
many  great  improvements  in  the  art  of  printing. 
One  of  the  most  important  innovations  was  the 
substitution  of  iron  for  wood  in  the  making  of 
hand  presses.  Although  wooden  presses  had 
been  used  since  the  time  of  Gutenberg  they  had 
always  proved  a  handicap  to  good  printii^. 
Even  the  strangest  wood  was  weak,  and  as  the 
machine  was  liable  to  give  way  in  some  part  at 
any  _pull,  the  pressman  fouiiii  it  Impossible  to 
obtam  a  good  impression  even  when  the  type 
surface  was  no  larger  Sian  12  by  20  inches. 
As  the  natural  result,  all  hand-presses  were 
small  affairs,  and  as  they  required  the  services 
of  two  expert  workmen  to  keep  them  going  the 
process  was  as  costly  as  it  was  slow.  In  the 
adoption  of  the  iron  press  American  printers 
followed  the  example  of  their  English  brethren. 
The  first  iron  press  to  be  made  in  America  was 
completed  about  1820,  but,  sometime  previous 
to  that  date,  such  presses  had  been  imported 
from  England.  Recognizing  the  advantage  of  a 
machine  that  was  capable  of  printing  a  sheet 
three  times  as  large  as  the  old  press  and  with 
no  greater  muscular  effort,  American  printers 
soon  demanded  them,  but,  in  Spite  of  this  de- 
mand, it  was  several  vears  before  the  wooden 
presses  were  relegated  to  the  junk-heap,  some 
of  them  having  been  in  use.  even  in  New  York, 
as  late  as  1850.  In  the  bcE^nning  presses  were 
made  by  Tumey,  Worrall,  Wells  and  Smith, 
but  gradually  the  business  began  to  centre  with 
Hoe  in  New  York  and  Ramage  and  Bronstrup 
in  Philadelphia,  until,  finally,  nearly  all  the 
presses  were  manufactured  by  these  houses. 

Another  invention  that  proved  an  invaluable 
aid  to  the  progress  of  the  art  of  ^inting  was 
the  making  of  elastic  rollers  for  inking  the  type. 
The  original  method  of  inking  was  a  most 
laborious  system,  the  application  of  the  ink 
being  made  with  balls  of  pelt.  Early  in  the  19lh 
century,  however,  an  English  compositor  dis- 
covered that  a  composition  of  glue  and  molasses, 
long  used  in  the  making  of  pottery,  could  be  ^►- 
plied  in  the  inking  of  type,  and  from  this  idea 
was  evolved  the  composition  roller  which  was 
so  necessary  to  the  success  oi  the  first  machine 
presses.  'This  roller  was  first  employed  in 
America  about  1826.  Another  invention  tha 
played  an  iinpor  taut  part  ,in  the  production  oi 
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cheap  prtntifig'  m»  the  improved  mathod  ol 
paper  manufacture  which  came  with  the  iirtro- 
dnctioi)  of  Fourdrinier's  machine.  This,  tooi 
was  introduced  in  America  soon  after  1826,  and 
since  that  time  the  growth  of  the  printing  in- 
dustry has  beien  a  steady  and  rapid  evolution. 

Of  course,  the  great  necessity  iradei  ttM  new 
conditions  was  more  rapid  uhnbns  fadliticB, 
and  this  demaiid  was  met  by  uie  inventon  Bbont 
1829.  Some  15  years  prior  to  that  time  a 
German  printer  named  Konig'  went  to  Engluid 
to  produce  a  cylinder  machine  for  the  use  of  the 
London  TuH«t.  While  the  vtna  that  he  con- 
structed was  rather  stwcetsful,  he  returned  to 
Geiiuaiiy  before  it  was  perfected,  leaving  the 
English  inventors  to  complete  the  improvcnieDt 
of  his  wotlc.  This  tbey  did  in  many  respects, 
but  the  creAt  for  the  first  actual  success  in  the 
making  of  cyUader  presses  is  due  to  th^  Amerir 
can  mannfactnrers,  nnns  like  R.  Hoe  and  Ca»- 

Cy,  who  took  the  somtnvhat  nnntJsfBctotjr 
■gn  machines  and  broogfat  .them  to  a  state 
of  oomparatiTe  perfection,  '  By  depending  only  i 
upon  good  material  and  thorongh  woi^manship 
toey  produced  csrlinders  that  were  so  nnich  more 
satfafactory  dian  the  foreign  goods,  that,  in  spite 
of  the  fact  that  the  hone  product  is  cfaeapcf,' 
English  printers  have  long  found.it  ei^diont 
either  to  import  American  printing  machinp^or 
to  make  tfieir  own  presses  from  Amencan 
models. 

After  1833,  therefore,  America  needed  no 
further  hel^  from  Elngland  in  the  development 
of  her  printing  industry.  With  the  best  of  paper, 
ink,  ^pe  and  presses,  all  made  in  the  United 
States,  and  with  plenty  of  money  to  invest  in 
manutacturing  ento'pnees  connected  witji  this 
trade,  it  was  unnecessary  for  her  to  turn  to  any 
foreign  nation  for  assistance,  and  when,  in  1830, 
the  system  of  cloth  book-binding  was  intro- 
duced,  all  the  requisites  for  literary  progress 
were  in  her  own  hands. 

Of  course,  with  the  development  of  die 
power  press  the  character  of  the  newspapers 
of  America  also  began  to  change.  Wtiereas 
thry  had  originally  been  small  and  dull,  having 
but  little  news  in  them,  the  ability  to  pn-ai  many 
copies  enabled  tbeni  to  increase  iheir  circula- 
don,  as  well  as   thdr  size.     In   1833  the 


copies  an  hour.    As  the  demand  for  the  paper 


m  1S34,  and  a  year  later  this  was  supplanted  by 
a  dooble-cylind^  operated  by  steam  power.  As 
other  pa^s  in  other  parts  of  the  country  met 
with  similar  eirperiences,  the  demand  for  rapid 
newspaper  presses  continued,  and,  bjr  1345.  it 
was  found  that  even  the  double-cylinder  ma- 
chine was  too  slow  for  the  requirements  of  Ae' 
constantly  growing  circulation  of  the  great 
dailies.    See  Nbwspaitib,  Auerican. 

It  was  to  comply  with  this  demand  that 
R.  Hoe  and  Company,  in  1847,  invented  the  type- 
revolving  rotary  printing  press,  a  machine  in 
which  the  type  was  fastened  to  the  cylinder  and 
successively  presented  to  each  of  the  impression 
cylinders  placed  around  it.  For  more  than  20 
years  this  press  was  able  to  meet  every  demand' 
of  periodical  publications,  but,  in  ISCKI,  fittding 
that  it  had  at  fast  become  too  slow,  R.  Hoe  ana 
Company  perfected  their  web-printing  madiine, 
a  press  which  prints  contiimoiisly  from  Steieo* 


tjiped  plates  on  a  i^hnder  against  an  endless 
roll  of  paper.  In  sptte  of  the  ahnost  ino-edibic 
speed  at  wfaidi  this  press  can  be  mn,  other  in- 
ventions, winch  have  sisoc  been  perfected,  now  . 
enable  it,  not  oi^  to  print  4t  8,  12  or  even 
more  pagci^  b«t  at  die  same  time,  to  fold,, 
count  and  paste. then;  to  ioscrt  sheets  or  add 
the  necessary  covers,  or  even  to  print  iliustra- 
tioBS'in  many  colors.  In  18S4  William  A.  Bnl- 
locfc  perfected  the  fir^t  cylinder  machine  that  . 
w»  ca(»ble  of  printing  a  newspaper,  from  a  roll 
on  both  sides  at  the  same  time,  but  the  other 
'  imnrovetneots  have  been  the  woric  of  R.  Hck' 
and  Company,  or  some  of  their  business  rivals 
like  CottreU,  Babccck.  Campbell,  Potter,  Uuber, 
Uidite,  Joss  and  otheis. 

Great  as  has  been,  the  impcovement  in  the 
making  of  ntaehiae-preuet,  however,  the  other 
branches  of  the  art  of  printing  have  succ^ded  ' 
in  keepins  pace  witb  it.  In  stereotyping,  for  < 
example,  the  invention  of  die  papier-mache  - 
process  enabled  printers  to  make  a  niunber  oi: 
ithpKssioas  of  the  same  page  of  type,  while  the 
demand  for  a  convex  pkte  was  met,  in  1354.  i 
when  Charles  Craskt  of  New  Yock  sucoeedeO.: 
in  stereotyping  a  curved  surface.  ; 

The  period  between  IS33  and  the  outbreak  ■ 
of  the  Uvil  War  also  witnessed  many  improve- 
ments in  the  art  of  {riatinK  tfae  most  import? 
aM  haag  the  introdnction  of  fast  printing  in. 
fine  book  and  jab  worfa.  The  ijwention  of  the- 
power  press  had  been  a  blessing  to  the  news- 
papers, but,  for  a  long  time,  book  and  fine  job . 
work  was  still  dene  on  hand  presses.  It  waa 
not  «mil  1836  tliat  Harper  ana  Brothers  iaCro- 
dnced  a  power  press,  although  Danid  Fanshaw 
of  New  York,  the  printer  of  the  Bible  Society, 
had  10  power  printing  machines  in  operaticm  in 
bis  shop  prior  to  that  time.  These  machines 
were  tnanufactured  trf  Daniel'  Treadwell  of 
Massachusetts,  and,  aJthmu^  they  were  both 
bnlky  and  inconvenient,  tney  were  the  best 
presses  on  the  market  until  the  Adams  press 
came  to  take  their  place.  Durinj;  bH  this 
period,  however,  it  was  believed  thai  cylinder: 
machines  wee  incapable  of  doing  fine  wortc,  and 
it  was  not  until  Frauds  Hart  of  New  York  had 
demonstrated  the  fallacy  of  this  theory  that  the 
incredulous  could  be  persnaded  to  make  the 
change  which  the  proper  devdopment  of  the. 
trade  had  so  long  demanded. 

To  Joseph  A.  Adams  belongs  the  credit  ol- 
devising  die  American  method  of  nuldng-ready 
woodcuts,  and  he  it  was  who  first  danonstrated 
the  feasibility  of  the  new  process  of  electrotyp- 
ing  by  making  successful  electrotype  plates,  -m- 
1830.  It  was  in  1838  that  the  typecasting: 
machine  was  invented  by  David  Bruce,  and 
about  1850  that  the  method  of  printing  illustra- 
tions on  dry  paper  wa«  discovered. 

The  art  of  engraving  on  wood  was  flrictiwd 
until  comparatively  recent  times,  bnt  the  intro- 
duction of  (he  art  of  photo-enpraving  destroyed 
its  usefulness,  for,  while  wood  engravings  were 
extremely  costly,  the  new  process  made  the 
cheapest  of  illustrations  possible.  Lithography, 
or  the  art  of  printing  upon  atone,  has  been  em- 
ployed in  the  United  States  since  1819,"  It  was 
not  until  1825  that  its  use  became  commerdally 
practicable,  but  since  that  time  this  form  of 
printing  has  developed  rapidly. 

One  of  the  latefii,  and,  undue sdonahly,  one 
of  the  greatest  improvements  in  the  art  of 
printing  W9S  the  invention  of  the  typCBcKinK 
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machine,  whidi  is  now  in  such  general  nse  in  all 
lar^  establishments  that  it  may  be  said  to  have 
practically  supplanted  hand  composition.  It  is 
by  such  inventions,  however,  that  the  printinK 
trade  has  been  revolutionized  until  it  has  grown 
ironi  the  small  proportions  of  a  business  which 
engaged  the  attentiMi  of  less  than  500  men  to  a 
great  national  industry. 

Printing:  has  increased  in  volume  as  much  as 
in  <}uality.  In  1900  it  was  rated  as  about  the 
14th  United  States  industrj';  in  1914  the  census 
returned  it  as  the  sixth  industry.  Id 
1918  Charles  Frands,  ^nerally  known  as  die 
Mean  of  the  printing  industry*  in  America, 
called  attention  to  the  fact  that  it  was  entitled 
to  be  classed  as  the  third  industry  of  the  coim- 
try.  and  from  some  points  of  view  as  the  second 
industry.  He  reminds  us  that  papa  is  a  very 
necessary  part  of  printing,  and  mat  its  value 
has  been  usually  deducted  m  computing  printing 
production.  When  gross  products  are  figured 
the  leading  United  States  industries  aH>car  as 
follows,  1914  figures:  (1)  Slaughtering  and 
meat  packing,  $l,673,00a,01X)i  (2)  foundry  and 
machine  shop  products,  ¥1,373,000,000;  (3) 
printing  and  pubhEbinK,¥l,a33,000,000;  (4)  Itmi- 
ber  and  timber,  $1,119,000,000. 

When  measured  by  net  products,  foundry 
and  machine  shop  products  comes  first,  and  if 
tb«  paper  be  included  printing  and  publishing  is 
second.  The  motion -picture  industry  is  now 
appToadiing  rapidly  and  bids  fair  to  occupy  one 
of  the  foremost  places.  In  number  of  em- 
f^oyees  drawing  w^es  and  salaries,  printing, 
publishing  and  paper,  considered  as  one  indus- 
try, ranks  third,  and  in  wages  paid'come  second. 
From  the  same  point  of  view,  in  capitalization, 
foundry  and  machine  ^lops  are  first,  and  lum- 
ber and  timber,  steel  works  and  printing  (with 
publishing  and  paper),  are  practically  tied  for 
second,  third  and  fourth  place.  It  also  appears 
that  one-fourth  of  the  printing  in  the  United 
States  is  done  in  the  metropolitan  district  of 
New  Yoric,  while  Chicago,  Philadelriiia  and 
Boston  together  do  another  fourth.  The  total 
gross  United  States  production  of  printing  and 

rublishing  and  the  paper  used  in  1914  was 
1,233,000/)00,  which  figure  does  not  include 
paper  used  for  other  purposes.  The  newspaper 
end  of  the  industry  is  discvssed  under  American 
newspapers.  The  magazines  and  periodicals, 
meanong  the  larger  weeklies  and  nearly  all 
the  semi-montblies,  monthly  and  anarterlies, 
are  produced  by  what  is  commonly  called  the 
bo(^  and  job  phniit^  branch  of  the  industry, 
bat  which  is  bcginmng  to  be  known  as  the 
periodical,  book  and  job  printing  branch,  be- 
cause the  periodicals  constitute  the  largest  por- 
tion of  its  production.  The  great  daily  news- 
Kper  printing  plants  and  the  great  printiniC 
uses'  that  turn  out  periodicals,  catalogs  and 
books  in  lai^e  numbers,  have  all  developed  along 
factory  lines  of  efficiency,  and  may  correctly 
be  classed  with  other  factories. 

Charles  H.  Cocseame, 
A«lkor  of  ^Modern  Indtutriol  Progreis.* 
PRIHTZ,  Johsn,  yS'han  prints,  Swedish 
Ctrioniai  governor  in  America :  b.  Bottneryd, 
Sweden,  about  1600;  d.  1663.  Me  fought  in 
Germany  in  the  Thirty  Years  War  with  the  rank 
of  a  lieutenant-colonel  of  artillery  in  the 
Swedish  aitny,  bat  having  surrendered  Chem- 
mttz  in  Saxony  to  the  enemy,  was  de^n-ived  of 
hU  rank.     In  1641,  however,  he  regained  the 


good  will  of  the  Crown,  wu  raised  to  the 
nobihty  and  made  the  third  Rovemor  of  the 
colony  establidwd  by  the  Swedes  on  the  Dela- 
ware River  in  1638.  He  landed  at  Fort  Chris* 
tina  in  1643  and  until  bis  departure  fnxu  the 
colony  in  16SS  maintained  the  pros(>erity  of  the 
setdemoil,  tqiheld  the  Swedisi  claims,  almost 
unaided,  agaiost  the  English  under  Sir  Edmimd 
Plowden  and  Lunbenon,  and  against  his  near 
neighbors,  the  Dutch.  He  built  forts  on  the 
t^and  of  Tinicum  near  the  mouth  of  the  Schuyl- 
kill  below  PUUdelphia,  at  Wilmington,  and  at 
New  Castlc;  exerting  much  influence  over  the 
Indians  along  the  Delaware  «od  protecting  his 
trade  with  them.  At  Tinicum  he  built  himtdf 
a  rude  mansion,  known  as  *'Frinte  HalL*  The 
influx  of  settlo's  during  hia  rule  was  made  up 
of  a  good  class  of  fannert  who  dealt  fairly 
with  the  Indians  and  established  a  prcoedeot  of 
IdndKness  and  justice  acted  upon  so  successfully 
afterward  Ivy  William  Penn.  The  only  record 
of  Printz  after  he  returned  to  Sweden  is  that 
be  was  made  a  general,. and  in  1668  was  ap- 
pointed governor  of  Jonkopiog.  Consolt 
Acrehus,  ^History  of  New  Sweden'  (extracts 
in  <Old  South  LeaHet.*  No.  96) ;  Smith,  'The 
Thirteen  Colonies'  (1901);  Winsor,  'Narrative 
and  Critical  History  of  America'  (1889). 

PRINZIP,  Gabrilo,  Serbian  assassin:  b. 
Serajevo,  Bosnia,  about  1893;  d.  a  prisoner  in 
an  Austrian  fortress  near  Prague,  30  April 
1918,  Though  an  Orthodox  Serb  and  a  member 
of  the  Greater  Serbian  party,  he  was  an  Aus- 
trian subject,  the  son  of  a  small  innkeeper  of 
Serajevo.  It  was  he  who  fired  the  three  shots 
from  a  Browning  pistol  which  killed  the  Arch- 
duke Francis  Ferdinand  of  Austria  and  his 
morganatic  wife,  the  Duchess  of  Hohenberg,  in 
Serajevo  on  28  June  1914.  At  the  lime  a  mere 
schoolboy  and  a  printer's  'devil,'  Prinzip  may  be 
credited  with  having  precipitated  the  European 
War  by  furnishing  the  Austrian  government 
with  a  suitable  pretext  for  war  against  Serbia. 
He  was  immediately  arrested  after  firing  the 
shots  and  subsequently  sentenced  to  imprison- 
ment for  life.  Prinzip  confessed,  on  2  July 
1914,  that  he  had  previously  informed  the  Pan- 
Serlnan  Union  of  his  intention  to  mtirder  the 
Archduke. 

PRIONIDS,  a  family  or  subfamily  of 
longicom  beetles  distinauished  from  its  allies  by 
the  margined  and  usually  toothed  thorax.  They 
are  mosdy  insects  of  large  size  and  robust  form. 
Their  larvae  are  large,  soft  grubs  with  small 
heads  but  powerful  jaws,  which  bore  in  wood 
and  are  very  destructive.  They  rest  in  a  nearly 
straight  position,  not  bent  or  doubled.  A  num- 
ber of  conspicuous  species  are  found  in  the 
United  States,  sever^  of  the  most  common 
banging  to  the  genus  Prwnus,  in  which  the 
thorax  bears  three  marginal  teeth  on  each  side. 
the  joints  of  the  long  antennae  fit  into  one  an- 
other in  an  imbricate  fashion  and  number  from 
12  to  27.  These  insects  are  nocturnal,  and  the 
males  are  said  to  fight  fiercely  for  possession 
of  the  females.  One  of  the  lar^esi  species  is  P. 
brevicomit,  a  common  black  beetle,  which  flies 
about  in  a  heedless  fashion  at  dnsk.  The  huge 
larvse,  as  large  as  a  man's  finger,  live  for  three 
years;  and  are  very  injurious  to  the  roots  of 
poplar  and  other  trees.  A  smaller  and  more 
slender  beetle  is  Ortkatotna  unicohr  which  bores 
paseages   through   the  roots   of  grape  vines. 
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Other  spedcs  are  less  destractive,  confinlns 
their  attacks  (Uefly  to  the  dead  wood  of  stumps 
and  decaying  tree  trunks.  Consult  Fabicins, 
'Sjjstem  Eleotheratorian' ;  Olivier,  *Entamo- 
logia  oti  Histoire  Naturelle  des  Insects^; 
Gvllenhal,  'Insects  Suedca' ;  Dcjcaii,  'Spocies 
General  aea  CoUoptens.' 

PRIOK,  pri'dr,  Matthew,  English  poet  and 
1.  Wimbome  Uinster,  Dorsetshire 


was  educated  at  Cambridge,  and  m  luon  »» 
chosen  fellow  of  bis  college.  Saint  John's.  With 
Charles  Uontague  he  wrote  in  1687  <The  Coun- 
try Mouse  and  the  City  Uouse,'  a  parody  of 
Dryden's  'Hind  and  Panther.'  Through  the 
Ear]  of  Dorset  he  "was  appointed  secretary  to 
the  EngKriitilenipotentianes  at  The  Hague  in 
1690;  in  1697  he  became  secretary  to  the  ootn- 
mtssioners  who  concluded  the  Peace  of  I^s- 
wick,  and  on  his  return  from  The  Hague,  secre- 
tary to  the  lord-lieutenant  of  Ireland,  and  finally 
Under-Secretary  of  State.  In  \(S9  he  produced 
his  'Cornell  SccuUr  for  the  Year  17Qa>  He 
succeeded  John  Locke  as  commissioner  of  trade 
and  plantations  and  sat  for  a  short  time  in  Par- 
liament. At  the  beginning  of  the  rei^  of  Anne 
he  left  the  Whigs  to  join  the  Tones.  Made 
commtssioner  of  customs  in  1711,  he  was  em- 
ployed in  secretly  negotiating  at  Paris  the  terms 
of  the  Treaty  of  Utrecht,  and  he  remained  in 
France  as  secret  agent  and  Ambassador  till 
1714.  On  the  accession  of  George  I,  he  was 
impeacbed  on  the  charge  of  high  treason  and 
kept  in  custody  two  years  in  his  own  house; 
During  his  imprisonment  he  wrote  *Alma,  or 
(he  Progress  of  the  Mind,'  which,  together  with 
his  more  ambitious  work,  'Solomon,'  was  pub- 
lished in  1718.  Having  been  rendered  nearly 
penniless,  he  published  a  folio  edition  of  his 
poems  by  subscript! cm.  He  was  buried  in  West- 
minster Abbey.  Prior  made  bis  wa^  chiefly  by 
his  wit  and  social  qualities.  His  poetical  powers 
were  at  their  best  in  short  occasional  pieces  in 
the  flowing  ease  and  vivaciU'  of  narration. 
Consult  Aldine  edition  of  'Prior's  Poetical 
Works>    (1892). 

PRIOR,  the  chief  coadjutor  of  an  abbot  in 
the  government  of  an  abbey,  or  the  actual  ruler 
"e  establishment    Not  til!  the  13th 


century  was  prior  used  as  a  term  significant  of 
anthonty  of  rule,  but  rather  of  superiority  of 
any  kind,  as  experience,  wisdom,  advanced  age. 
Till  that  time  the  abbot's  coadjutor  was  styled 
praPositus  (provost),  bnt  now  he  was  called 
prior  and  under  him  in  great  abbeys  was  the 
sub-prior.  Then,  the  head  of  a  small  monastery. 
of  Benedictine  monks,  for  example,  was  callect 
prior.  Finally,  the  chief  officer  of  a  convent  of 
Augiistinians,  or  Dominicans,  or  Premonstra- 
tensians,  had  the  same  title,  while  the  corre- 
sponding of&cer  of  a  Franciscan  house  was 
known  as  evslos  (guardian) ;  but  die  heads  of 
houses  of  the  military  orders  of  Saint  John  of 
Jerusalem,  of  Malta  and  of  the  Temple  were 
given  the  title  of  grand  priors.  In  church  his- 
tory priors  are  of  two  kinds ;  conventual  and 
claustral.  A  conventual  prior  is  the  head  of  a 
religious  house,  either  independently,  as  amoi^ 
the  Regular  Canons,  the  Carthusians  and  the 
Dominicans,  or  as  superior  of  a  cell  or  offshoot 
from  some  larger  monastery.  In  dte  former 
sense  he  has  generally  a  sub-prior  wider  him. 


A  clatislrat  prior  is  appointed  in  houses  tii< 
which  the  head  is  an  abbot,  to  act  as  superior 
in  the  abbot's  absence  and  to  maintain  the  gen- 
eral discipline  of  the  house.  Prioresses  is  ra> 
ligious  houses  of  women,  whether  abbeys  or 
simply  oonvenltial  establishments,  had  mn^  the 
same  authority  as  priors  in  religious  orders  of 

PRIPBT,  prep'Et  (Russian,  PHpyai).  a 
river  in  the  western  part  of  Russia.  It  has  its 
rise  in  the  government  of  Volhynia,  and  is  the 
outlet  of  several  lakes;  flows  east  and  southeast 
and  enters  the  Dnieper.  It  is  about  500  miles 
loiiR';  navii^le  over  300  miles  and  is  connected 
with  the  Vistula  and  the  Niemen  by  canals.  Its 
upper  course  is  through  a  vast  uninhabited 
foi«Bt  region,  with  large  areas  of  marsh  lands, 
What  has  become  known  historically  as  the 
Pripet  Marshes  was  the  scene  of  a  great  offen- 
sive movement  in  the  World  War  by  the  Rus- 
sians under  General  BrussilolT  and  the-  Gei^ 
mans  and  Austrians  under  Field  Marshal  von 
Hindenbui^.  The  Russian  operations  opened 
on  3  June  1916  and  extended  along  the  entire 
front  from  the  Pripet  Marshes  to  the  Rumanian 
frontier.  The  Russians  were  the  first  of  the 
Enteote  Allies  to  resume  the  oifensive  on  the 
Russian  front  and  this  was  their  first  signal 
blow,  resulting  in  the  achievement  of  sweeping 
successes.  Between  4  and  23  June  the  Rus- 
sians captured  4,031  officers,  194,041  men.  219 
guns,  644  machine  guns,  196  bomb  mortars,  146 
anillec^r  ammunition  wagons  and  38  search- 
lights, and  cleared  all  of  Bukovina  of  Ae 
enemy. 

PRISCIAN,  prishl-an  (Latin,  Phisoanob 
CaeaueksiBj  prish-i-i'nus  s£-il-rl-to'sis), 
L«in  grammarianof  the6thcentury  A.a  From 
his  surname  "Csesariensis*  it  is  supposed  that 
he  may  have  been  born  at  C^area,  and  it  is 
believed  dial  he  lived  about  500  a.d,  as  he  is 
mentionel  by  Paulus  Diaconus  as  contemporary 
□f  Cassiodorus  (46&-562).  Almost  all  that  is 
known  of  the  facts  of  his  life  is  that  he  lau^t 
Latin  at  Constantinople,  probably  to  the  im-  - 
pcrial  court  of  Justinian,  as  he  is  loiown  to  have 
received  a  salary  from  the  government.  His 
'Institutiones  Grammatics,'  in  18  books,  a  most 
thorou{^  and  comprehensive  work,  has  chiefly 
preserved  his  fame.  A  transcript  completed  at 
Constantinople  bvone  of  his  pupils  in  527  was 
reproduced  in  IjOoO  manuscripts  in  the  Middle 
Ages.  Priscian  borrowed  largely  from  the 
first  12  of  the  20  chapters  of  the  3d  century 
<De  compendiosa  doctrina>  of  Nonius-  Mar- 
cellus  (tt-v.),  who  was  especially  indebted  to 
Verrius  Flaccus  and  Aulus  Gelhus,  and  a  re- 
vised and  annotated  edition  of  whose  work  was 
brought  out  by  Julius  Tryphonianus  Sabinus 
in  the  5th  century.  Pritcian's  'Institutes'  and 
the  grammar  composed  by  Aclius  Donates 
in  the  4th  century  dominated  the  schocjs 
of  the  Middle  A^  and  formed  the  type  and 
source  of  the  Latin  and  Greek  school  grammars 
of  modem  Europe.  The  first  16  books  treat 
of  the  eight  parts  of  speech  recognited  by  the 
ancient  grammarians.  The  last  two  are  on  syn- 
tax and  arc  preserved  separately  in  one  manu~ 
script,  these  bearing  the  dtle  'De  Constmc- 
lione.'  The  whole  work,  successively  abridged, 
formed  the  basis  of  instruction  in  Latin  up  to 
the  t5th  century.  The  old  phrase,  'to  break  the 
heart  of  Piiician,*  means  to  violate  gross^  the 
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rules  of  gfammar.  Tbe  first  editiOD.  ai  his 
complete  works  apiieared  at  Ventce  in  1470,  and 
what  has  been  considered  the  best,  by  Kretiel,  at 
Leipzig  (2  toU.,  181^-20).  See  LakgUaok, 
Science  of. 

gioi ..,._. 
He  was  chained  with  teaching  heresv  resem- 
bling GnoEtidsm  or  the  doctrine  of  foe  U&ni- 
chKsns  and  was  excommunicated  by  the  Synod 
of  SaraRossa  (380).  Howerer,  he  was  able 
by  his  eloquence  to  cause  the  judgment  to  be 
withdrawn  and  put  to  flight  his  chief  opponent. 
the  bishop  Ithacius.  The  bishop  later  Rained 
the  support  of  Maximvs,  the  usurper  at  Treves, 
and  secured  the  condemnation  and  execution  of 
PriscilHan.  The  followers  of  Prisciliian  were 
known  as  PriscilUanists.  Their  beliefs  included 
peculiar  views  of  the  influence  of  the  heavenly 
bodies  upon  men.  The  sect  did  not  die  with  its 
founder,  though  there  was  considerable  reaction 
against  it  at  the  close  of  the  4th  century,  and 
it  disappeared  as  an  organited  body  before  the 
end  of  the  6th  century,  though  "  " 


through  the  medieval  period  its  traces  appear 
under  various  names  and  forms,  especially  ! 
northotti  Spain,  in  Languedoc  and  in  northoi 


Italy. 

PRISU,  in  geometry,  a  solid  consisting  of 
the  region  intercepted  by  a  number  of  plane^ 
known  as  the  sides,  parallel  to  a  given  line  and 
two  planes,  the  so-called  bases,  parallel  to  one 
another.  It  has  similar  and  parallel  bases  and 
its  sides  form  similar  parallelograms.  The 
bases  may  be  of  any  form,  and  _  this  form 
(trian^lar,  pentagonal,  etc)  gives  its  name  to 
me  pnsm.  in  optics,  any  transparent  medium, 
comprised  between  plane  faces,  usually  inciined 
to  each  other.  The  intersection  of  two  inclined 
faces  is  called  the  edge  of  the  prism,  etc,  die 
inclination  of  one  to  the  other,  the  refracting 
angle.  Every  section  perpendicular  to  the  edge 
is  called  a  principal  section.  The  prism  gen- 
erally used  for  optical  experiments  is  a  ng^t 
triangular  one  of  glass,  the  principal  section  of 
which  is  a  triangle.  It  is  used  to  refract  and 
Asperse  light,  resolving  it  into  die  prismatic 
colors.    See  Light. 

PRISON.    See  Penology. 

PRISON  ASSOCIATION  OF  THB 
UNITED  STATES,  National,  an  organixa- - 
lion  of  reformers  and  philanthropists,  founded 
in  Cincmnaii,  OWo,  in  187D,  under  the  presi- 
dency of  Rutherford  B.  Hayes.,  There  is  a 
board  of  directors  and  an  executive  committee 
of  seven.  Meetings  are  held  annu^ly.  There 
iire  standing  committees  on  criminal  taw  reform, 
prison  disapline,  juvenile  delinquency,  etc.  The 
Association  holds  annual  congresses  at  which  the 
executive  officers  of  penal  inatilutions  through- 
out the  country  and  others  engaged  in  prison 
work  exchange  experiences  and  discuss  the 
I^oblema  that  are  constantly  arising.  The 
national  and  the  various  State  associations  are. 
the  outgrowth  of  a  movement  in  New  York 
City  in  1S46  which  culminated  in  the  organiza- 
tion and  diartering  of  the  Prison  Association 
of  New  York.  "Ae  purposes  of  all  are  sub- 
stantially to  protect  the  public  ag^ntt  crim- 
inals; to  reform  criminals;  to  oefend  those 
accused  unjustly;  to  give  first  offenders  &  pro- 
batioiaiy  opportnnity;  to  improve  prison  man- 


agement; to  provide  employment  foe  released 
priflotiers;  to  aid  families  of  prisoners;  to  ex- 
ercise watchfulness  over  prisoners  released  on 
privation  and  parole,  ana  to  secure  legislative 
action  to  make  the  purposes  effective. 

PRISON  REFORM.    See  Psnolooy. 

PRISONER  OF  CHILLON,  The,  a  nar- 
rative poan  by  Lord  Byron  based  on  the  story 
of  the  imprisonment  of  Francois  de  Bonnivard 
(1496-1570)  in  Chateau  de  Chillon,  situated  be- 
tween Clarens  and  Villeneuve  on  Lake  (Geneva, 
Switzerland.  It  was  Sir  Walter  Scott's  (nrinion 
that  as  a  picture  this  poem,  however  ^oomy 
the  oolorin^  might  rival  any  which  Lord  Byron 
had  dniwn.  Bonnivard  was  the  prior  of  Saint 
Victor,  who,  having:  by  his  eSorts  to  free  the 
Genevese  rendered  himself  ohnoxions  to  die 
Duke  of  Saxony,  was  carried  oS  by  missaries 
of  that  potentate  and  confined  for  six  years  in 
the  chateau,  which  was  really  a  fortress,  believed 
to  have  been  built  in  1238.  He  was  liberated 
when  the  Bernese  and  Genevese  forced  the 
surrender  of  die  stronghold. 

PRISONERS  OF  WAR.  Ordinarily  a 
prisoner  of  war  is  a  person  belon^ng  to  the 
military  and  navat  forces  of  a  belligerent  and 
who  has  fallen  into  die  hands  of  the  enemy  by 
capture  or  otherwise.  This  definition,  however, 
is  both  too  broad  and  too  narrow,  since  there 
are  persons  attached  to  an  army  who  if  cap- 
tured cannot  be  detained  as  pris.oners  of  war, 
such  for  example  as  chaplains.  Red  Cross  doc- 
tors and  nurses,  while  there  are  others  who  fol- 
low an  army  without  being  attached  to  it,  yet 
who  if  captured  may  be  held  as  prisoners  of 
war,  such  for  example  as  newspaper  corre- 
spondents, reporters,  contractors  and  the  like. 
But  to  be  entitled  to  the  treatment  accorded 
prisoners  of  war,  The  Hague  Convention  (Art. 
13)  reqtiires  diat  they  must  be  in  possession  of 
a  certificate  from  the  military  authorities  of  the 
army  they  are  accompanying.  Until  1907  sea- 
men on  a  merchant  vessel  of  enemy  nationality 
if  captured  mi^t  be  detained  as  prisoners  of 
war,  "but  The  Hague  Conference  of  diat  year 
adopted  a  rule  exempting  them  from'  ti^lity 
to  be  detabed  in  captivity,  provided  they  give 
a  formal  promise  not  to  engage  in  military 
services  during  the  period  of  me  war.  In  case 
they  are  citizens  or  subjectB  of  a  neutral  state 
they  must  be  liberated  unconditionally.  The 
refusal  for  a  time  of  the  German  government 
early  in  1917  to  release  certain  American  sea- 
men who  had  been  captured  while  serving  as 
members  of  the  crew  of  a  British  armed  mer- 
chant vessel  was  in  contravention  of  this  rule. 
On  the  other  hand,  the  Gennans  refused  to 
treat  as  prisoikers  of  war  the  masters  and 
crews  of  amied  enemy  merchantmen  who  ex- 
ercised the  riglit  to  defend  themselves  against 
attack  by  German  submarines,  and  in  pursu- 
ance of  thts  theory  they  court-martialed  and 
shot  as  a  sea  franc-tireur  in  1916  Captain 
Fryatt,  the  master  of  an  English  Channel 
for  defending  his  vessel  against  d»- 

by  a  (German  submarine.    In  like  maa- 

the  Germans  refused  to  treat  as  prisoners 
of  war  Belgian  civilians  who  upon  the  ap- 
proach of  the  German  armies  took  up  arms  and 
resisted  ihe  enemy,  without  being  under  the 
command  of  responsible  commanders  and  with- 
out being  clothed  in  uniform,  this  in  the  face  of 
The  Hague  provision  whidi  allows  the  dvil 
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populatton  in  such  a  case  to  rise  spontaneouBly 
and  endeavor  to  beat  ofF  the  invader,  subject 
only  to  the  condition  that  they  cariy  dieir  arms 
openly  and  conduct  their  operations  according 
to  the  laws  and  custome  of  war.  The  reason 
given  by  the  Germans  for  refusing  to  treat 
such  persons  as  prisoners  of  war  was  that  th^ 
had  sul^dent  titue  before  the  arrival  a£  the 
German  armies  to  perfect  an  organization  and 
equip  themselves  with  imi forms. 

Practice,  especially  during  the  World  War, 
makes  a  distinction  between  military  prisoners 
and  civil  prisoners.  The  former  category  em- 
braces captives  belonging  to  the  aimed  forces 
of  the  enemy;  the  latter  includes  enemy  aliens 
arrested  and  confined  in  intemmenl  camps.  The 
Status  of  both  classes  of  pris<»ierE  is  essentially 
the  same,  however,  and  Uie  treatment  of  tbem 
has  been  substantially  the  same. 

In  early  times  it  was  the  custom  to  torture 
and  even  Icifl  prisoners.  It  was  considered  a 
mitigation  of  tueir  lot  to  reduce  them  to  slav- 
ery, and  consequently  enslavement,  especially 
amongtfae  Romans,  came  to  be  a  common  prac- 
tice. During  the  Middle  Ages  the  practice  of 
ransom  was  introduced  imder  which  prisoners 
might  obtain  their  release  by  the  payment  of  a 
sum  of  money,  or  they  were  redeemed  from 
captivi^  l^  the  state  of  which  they  were  sub- 
jects.   But  this  practice  is  no  longer  followed. 

The  status  of  prisoners  and  the  treatment 
which  must  be  accorded  them  are  now  regulated 
in  detail  by  The  Hague  Conventions  of  3907 
and  especially  the  convention  respecting  the 
laws  and  customs  of  war  on  land.  The  latter 
convention  at  the  outset  condemns  an  ancient 
principle  by  laying  down  the  rule  that  prisoners 
of  war  are  in  the  power  of  the  hostile  govern- 
ment and  not  of  the  individuals  or  corps  who 
capture  them.  They  cannot,  therefore,  be  ran- 
somed or  sold  into  slavery  by  the  individuals 
who  take  them.  They  must  be  tiumanely  treated. 
They  may  not,  therefore,  be  beaten,  tortured 
starved  or  cruelly  punished.  Still  Jess  may 
they  be  put  to  death,  except  for  crimes  punish- 
able by  death  under  the  laws  of  the  captor  and 
after  due  trial  and  conviction,  althim^  the 
German  war  manual  asserts  that  they  may  be 
lalled  whenever  their  presence  becomes  a  dan- 
ger to  the  existence  of  their  captor.  But  the 
British  and  American  manuals  take  occasion  to 
express  doubt  whether  such  extreme  neces- 
sities can  ever  arise  that  will  comjiel  or 
tnilitary  commander  in  kilhng  his 
I  the  ground  of  self-preservation. 


be  taken  to  prevent  them  from  escaping.  They 
may  indeed  be  shot  while  atlempting  to  escape, 
but  if  after  having  escaped  they  are  recap- 
tured they  cannot  be  punished  for  having 
escaped.  Prisoners  are  allowed  to  retain  their 
personal  properly,  except  arms,  horses  and  mil- 
itary papers.  It  is  the  duty  of  the  government 
into  whose  hands  they  have  fallen  to  feed  and 
clothe  them,  and  as  regards  board,  lodging  and 
clothing  they  are  entitled  to  the  same  treatment 
as  the  troops  of  the  govemment  which  holds 
them  in  captivity.  Trie  captor  may  require 
prisoners,  except  officers,  to  work  according  to 
their  rank  and  aptitude,  but  their  tasks  must 
not  be  excessive  and  must  have  no  connection 
with  the  operations  of  the  war.  Woric  done  for 
the  state  must  be  paid  for  at  tbe  lates  in  force 


for  work  of  a  similar  kind  done  by  soldiers  of 
the  national  army,  or  it  there  are  none  in  force, 
at  a  rate  according  to  the  work  perfonned.  The 
wa^s  so  paid  shall  go  toward  improving  their 
position  and  the  balance  shall  be  paid  them  after 
deducting  the  cost  of  their  maintenance.  Offi- 
cers taken  prisoners  must  receive  the  same  rate 
of  pay  as  officers  of  corresponding  rank  in  the 
country  where  they  are  held,  the  amount  to  be 
ultimately  returned  by  their  own  government. 

The  Hague  Convention  declares  that  pris- 
oners may  be  set  at  liberty  on  parole  if  the  laws 
of  their  country  allow  it,  but  those  SO  liberated 
and  recaptured  while  bearing  arms  against  the 
government  which  released  them  are  not  en- 
titled to  the  treatment  reserved  for  prisoners  of 
war.  Tbe  Convention  does  not  deal  at. all  with 
the  subject  of  exchanges.  The  Hague  Confer- 
ence of  1899  made  it  the  duty  of  belligerents  at 
the  outbreak  of  hostilities  to  establish  a  bureau 
of  information  to  answer  inquiries  about  pris- 
oners of  war  held  by  them,  to  collect  and  ke^ 
all  objects  of  personal  use,  valuables,  letters, 
etc,  found  on  the  battlefieids  and  to  furnish 
information  to  the  parties  interested  regarding 
prisoners  who  have  been  released  onparole,  or 
exchanged,  or  who  have  escaped  or  died  in  hos- 
pitals, etc.  The  provision  was  renewed  lu  1907 
and  toe  scope  of  the  bureau  enlarged.  Letters, 
money  orders  and  postal  parcels  intended  for 
prisoners  of  war,  or  dispatched  by  them,  are. 
exempt  from  postal  charges  in  the  countries  of 
origin  and  destination  as  well  as  in  those 
through  which  they  pass.  Finally,  The  Hague 
Convention  requires  that  at  the  conclusion  of 
peace  the  repatriation  of  prisoners  shall  be  car- 
ried out  as  quickly  as  oossible. 

In  all  great  wars  tne  problem  of  caring  for 
prisoners  has  been  a  difficult  one  and  there  nave 
Deen  few  in  which  one  or  both  belligerents 
were  not  charged  with  violating  the  law  regard- 
ing the  treatment  of  prisoners.  Naturally  dur- 
ing the  World  War  when  the  number  of  pris- 
oners taken  ran  into  the  millions  the  prob- 
lem was  very  ^eat  and  the  charges  and 
counter-charges  in  respect  to  ill-treatment 
have  been  numerous.  Fortunately,  in  the  early 
months  of  the  war,  arrangements  were  entered 
into  between  most  of  the  belligerent  govern- 
ments by  which  each  consented  to  permit 
representatives  of  neutral  legations  and  em- 
bassies to  visit  their  prison  camps,  con d net  in- 
spections and  make  reports  to  the  governments 
concerned  regarding  the  conditions  of  the 
camps  in  which  their  nationals  were  held  as 
prisoners  and  the  kind  of  treatment  they  were 
receiving.  Until  the  United  States  entered  the 
war,  representatives  of  its  legations  and  embas- 
sies in  England,  Germany,  France,  Russia  and 
Austria  performed  this  service.  They  visited 
the  camps  without  givin^^  previous  notice,  in- 
spected the  barracks,  hospitals,  kitchens,  recrea- 
tion grounds,  etc.,  conversed  with  the  prisoners, 
heard  their  com^aints,  made  recommendations 
to  the  camp  commandants  and  in  this  way 
were  able  to  bring  about  many  necessary  re- 
fonns  and  improvements.  Their  reports  con- 
stitute dbe  most  trustworthy  sources  of  infor- 
mation regarding  the  treatment  of  prisoners 
that  are  available. 

At  the  outset  ie  various  belligerent  ^vem- 
ments  issued  general  regulations  coneemmg  the 
treatment  which  they  proposed  to  accord,  pris* 
oners  held  by  dieao  and  ifaoie  pcomulgated  hy 
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the  British  and  Fmich  governments  an- 
nounced that  no  distinction  would  be  made  b^ 
tween  the  treatment  of  interned  civilians  and 
regular  tnililary  prisoners.  These  rules  are 
quite  elaborate  and  cannot  even  be  summarired 
within  the  brief  limits  of  this  article.  They  re- 
lated to  housing,  food,  clothing,  medical  attend- 
ance, pay  of  ofhcers,  wa^s  to  be  paid  prisoners 
employed,  postal  facilities,  recreation  fadhties 
and  the  like.  In  the  beginning,  serious  com- 
plaints were  made  in  England  in  re^rd  to  the 
housing  facilities  provided  for  British  prison- 
ers in  Germany  and  the  reports  of  representa- 
tives of  the  American  embassy  confirm  in  many 
instances  the  truth  of  the  charges.  So  far  as 
possible,  prisoners  captured  by  Germany  were 
boused  in  the  military  barracks  but  dunn^  the 
early  months  of  the  war  the  number  of  prison- 
ers captured  by  the  German  armies  attained 
such  proportions  that  it  became  necessary  to 
house  them  in  tents  or  in  hastily  constructed 
bail  dings  which  were  poorly  heated  and 
equipped.  As  a  consequence,  the  sufferings  of 
the  prisoners  in  the  German  camps  during  the 
first  winter  of  the  war  were  particularly  severe. 
Unfortunately  also  the  camp  sites  were  not  well 
selected,  some  of  them  bdng  located  on  the 
sandy  plains  in  North  Cermany  where  the  cli- 
mate was  especially  rigorous.  According  to  the 
reports  of  the  American  representatives  prison- 
ers in  £^land  and  France  were  better  housed 
and  their  exposure  to  cold  was  less  serious. 
During  the  first  year  of  the  war  there  were 
many  complaints  that  German  prisoners  were 
inadequately  clothed  and  that  the  supply  of 
blankets  was  wholly^  insufBcient  The  American 
inspectors  found  this  charge  to  be  true  in  vari- 
ous camps  and  called  the  attention  of  the  Ger- 
man government  to  the  facts. 

The  most  serious  complaint,  however,  re- 
lated to  the  quantity  and  quahly  of  food  rations 
served  in  the  prison  camps  of  Germany.  Brit- 
ish and  Frendi  prisoners  complained  that  the 
food  was  not  only  inadequate  In  amount  but  was 
of  such  a  quality  that  they  could  not  eat  iL 
Food  experts  attached  to  the  American  em-  ■ 
bassy  found  thib  to  be  true  in  some  of  the 
camps  but  as  to  others  thn'  reported  that  there 
was  no  substantial  Krouna  for  complaint.  By 
the  begimiing  of  the  year  1916  British  and 
French  prisoners  were  depending  almost  entirely 
upon  the  food  which  they  received  from  home 
through  the  parcel  post  Russian  prisoners,  . 
however,  appear  to  have  received  little  or  no 
food  through  this  channel  and  were  compelled, 
therefore,  to  subsist  on  the  meagre  ration  fur- 
nished by  the  German  government,  >vhich  as  the 
years  passed  became  hopelessly  insiifficienL 

Regarding  the  pay  of  prisoners  who  were  of- 
ficers, the  British  government  at  the  outset  al- 
lowed German  officers  half  the  pay  of  the  coi^ 
responding  ranks  in  the  Bribsh  army  and  with- 
out charging  them  for  their  subsistence.  At  ihe 
same  time  ue  British  govemmeni  offered  to  al- 
low full  pay  provided  Germany  would  redpro- 
catft  To  this  ofifer,  the  German  government 
never  replied.  Subsequently  the  British  gov 
ecnment  learned  that  British  ofBcers  in  Ger- 
many were  receiving  only  60  or  100  marks  per 
month  according  to  thdr  rank,  from  which  ap- 
proximately two-thirds  was  deducted  for  food. 
ThereulKtn  the  British  government  revised  its 
scale  of  pay  for  German  prisoners  held  in  Eng- 


set  adopted  the  British  policy  in  respect  ti 

gy  of  o£Bcefs  but  altered  it  later  to  confoi 
irman    practice.     Taking    advantage  of   the 


o  conform  to 


recogoiied  by  The  Hague  Convention,  Ger- 
many organized  an  elaborate  prison  labor  sys- 
tem, more  than  2,000  labor  camps  being  estab- 
lished in  various  parts  of  the  empire.  By  the 
end  of  the  second  year  of  the  war  it  was  esti- 
mated that  between  two  and  three  million  pris- 
oners were  working  in  the  industries  of  Ger- 
ma^;  in  fact  they  largely  replaced  the  millions 
of  Germans  who  had  been  called  to  the  ccdors. 
Where  they  were  engaged  in  private  work  they 
were  leased  out  to  contractors.  The  rates  of 
pay  allowed  appear  to  have  varied  in  different 
camps  and  according  to  the  skill  of  the  prisoner, 
the  most  common  wage  bdng  30  pfennigs  per 
day,  although  in  some  cases  it  was  80  pfenmgs, 
and  in  a  few  as  much  as  1.25  marks.  General^, 
prisoners  were  compelled  to  work  and  natural^r 
there  were  many  complaints  in  respect  to  long 
hours,  excessive  tasks,  brutality  of  treatment 
starvation  and  the  like.  It  was  also  a  cause  of 
complaint  that  the  German  ^vemment  refused 
to  permit  neutral  representaUves  to  visit  and  in- 
spect the  working  camps,  so  that  the  govern- 
ments whose  nationals  were  employed  in  these 
camps  had  no  means  of  obtaining  information 
regarding  their  treatment.  There  were  also 
frequent  complaints  among  the  prisoners  that 
they  were  compelled  to  work  in  industries  that 
were  engaged  in  the  manufacture  of  war  mate- 
rials. In  March  1918  the  British  government 
committee  on  the  treatment  by  the  enemy  of 
British  prisoners  made  a  report  which  charged 
the  Germans  with  systematically  employing  their 

Srisoncrs  in  forced  labor  close  behind  the  firing 
ne  on  the  WeEtem  front,  thereby  exposing 
them  to  the  fire  from  the  guns  of  their  own  and 
the  allied  armies.  In  April  1917  an  agreement 
had  been  reached  between  the  British  and  Ger- 
man governments  that  prisoners  on  either  side 
should  not  be  employed  within  30  (dlometers  of 
the  firing  line.  But  the  British  committee 
charged  that  the  agreement  was  systematically 
violated  by  the  German  authorities  and  that  the 
prisoners  held  by  them  were  sometimes  put  to 
work  within  10  kilometers  of  the  firing  line,  in 
consequence  of  which  many  were  Idlled  by  the 
fire  of  dieir  own  troops.  The  excuse  given  by 
the  German  authorities  was  that  they  were 
driven  to  this  cruel  measure  as  an  act  of  retaHa- 
tion  against  the  British  for  having  themselves 
violated  the  agreemenL  This  charge,  however, 
was  emphatically  denied  by  the  British  govern- 
ment. In  France  as  in  Germany  prisoners  were 
employed  not  only  in  camp  work  but  in  planting; 
cultivating  the  fields^  harvesting  the  crops,  re- 
pairing roads,  work  m  coal  mines,  quarries,  etc 
In  Great  Britain  the  same  policy  was  fcJlowed 
althoi^h  no  such  extensive  system  of  prison  la- 
bor was  ever  organized  as  was  put  into  effect 
in  Germany,  In  the  United  States  prisoners 
were  employed  in  camp  work  and  in  the  con- 
struction of  roads  in  the  neighborhoods  of  the 
prison  camps.  Germany's  jwison  population 
proved  an  asset  rather  than  a  source  of  ex- 
pense, not  only  because  of  the  elaborate  system 
of  compulsoiy  labor  which  the  Germans  organ- 
ized but  because  of  the  comparatively  sm^l  out- 
lay necessitated  for  the  feeding  of  Entfish  and 
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French  prisoners,  since  dwy  depended  mainly 
on  the  food  ihey  received  from  home  through 
the  roedium  of  the  parcel  post. 

Regarding  postal  fadliiies,  all  the  belliger- 
ents placed  reslriclions  upon  the  number  and 
length  of  the  letters  which  the  prisoners  were 
allowed  to  write.  The  British  regulations  al- 
lowed each  prisoner  to  write  two  letters  a  week, 
each  consisting  of  two  pages  of  ordinary  writ- 
'  ing  paper.  In  special  cases  the  number  and 
length  of  letters  allowed  were  atilimited.  No 
Umitation  was  set  to  the  number  of  letters  which 
a  prisoner  might  receive.  The  German  regula- 
tions, however,  allowed  prisoners  to  write  but 
two  letters  a  month  and  one  postal  card  weekh-, 
but  exceptions  were  made  in  urgent  cases.  In 
France  at  first  no  restrictions  were  placed  upon 
the  number  or  length  of  letters  which  prisoners 
were  allowed  to  write  but  in  consequence  of  the 
abuse  of  the  privilege  and  in  consequence  of  the 
German  regulations  the  French  government  sub- 
sequently felt  obliged  to  introduce  certain  re- 
stnctions.  Prisoners  in  Germany  were  allowed  to 
receive  parcels  not  exceeding  five  kilograms  in 
weight,  and  this  privilege  was  availed  of  on  a 
large  scale  by  Bntish  and  French  prisoners  in 
Germany  for  obtainiiag  food  from  home.  There 
Aivere  of  course  many  complaints  that  letters  and 
parcels  never  arrived  or  were  detained  for  long 
periods  of  time  in  the  camps  before  being  dis- 
tributed. There  were  also  the  usual  complaints 
in  regard  to  rigorous  discipline,  especially  in  the 
German  camps  and  many  charges  were  made  of 
cruel  and  harsh  treatment  and  the  American 
representatives  found  these  charges  to  be  well 
founded  in  some  camps.  There  was  consider- 
able demand  in  England  for  the  adoption  of  re- 
taliatory measures  against  German  prisoners  in 
consequence  of  the  alleged  mistreatment  of 
British  prisoners  in  Germany,  but  no  such  meas- 
ures appear  lo  have  ever  been  adopted.  There 
was  also  considerable  demand  that  the  com- 
manders and  crews  of  submarines  who  were 
guilty  of  sinking  British  merchant  vessels 
should  when  captured  be  denied  the  treatment 
accorded  to  prisoners  of  war,  but  the  British 
Rovernment  declined  to  adopt  such  a  pohcy.  It 
aid,  however,  introduce  a  poli<^  of  differential 
treatment  in  regard  to- such  prisoners  by  seg- 
gregating  them  from  other  prisoners,  but  other- 
wise they  were  treated  the  same.  This  pol- 
icy aroused  intense  indignation  in  Germany 
and  in  consequence  of  the  threat  of  the  Ger- 
man government  to  retaliate  in  Idnd,  the  Brit- 
ish government  abandoned  its  poli(^  of  differ- 
ential treaimenL  It  is  somewhat  singular  that 
considering  the  unprecedented  number  of  pris- 
oners hela  by  most  of  the  belligerent  govern- 
ments no  serious  efforts  appear  to  have  been 
made  looking  toward  a  general  system  of  ex- 
change or  releases  on  parole.  At  die  outset  the 
French  government  adopted  the  practice  of  re- 
leasing German  ofiicers  on  parole  but  it  was  sub- 
sequently abandoned  in  consequence  of  the  re- 
fusal of  the  German  government  to  accord 
reciprocity  of  treatment.  Arrangements  were 
concluded  between  the  principal  European  bel- 
ligerents for  the  reciprocal  repatriation  of  in- 
terned civilian  prisoners  of  non-military  age 
(see  Enjsmy  Auen  Phoblems)  and  in  the  year 
'  1916  am  agreement  was  reached  betiKcn  Ger- 
many on  the  me  side  and  Great  Britain  aad 
France  on  the  other  for  the  transfer  to  Swittei- 


land  of  all  wounded  prisoners  held  by  each  gov- 
ernment, as  well  as  all  prisoners  who  were  sttf- 
fering  from  any  one  oi  20  specified  diseases  or 
infirmities.  In  pursuance  of  these  agreements 
many  thousand  wounded  and  incapacitated  pris- 
oners were  transferred  to   Switzerland,  where 


country.     Shortly  before  the  close  of  the  war 

an  arrangement  was  concluded  for  the  recipro- 
cal repatriation  of  prisoners  who  had  been  in 
captivit]r  as  long  as  18  months.  The  number  of 
such  prisoners  thus  repatriated  or  transferred 
to  neutral  countries  was,  however,  a  very  small 
proportion  of  the  total  number  held  by  the  vari- 
belligerent  governments. 


Camp'  ;  Gerard;  'My  Four  Years  in  Germany' ; 
Lawrence  'Principles  of  International  Law' 
(Sec.  164)  ;  Mahoney,  'Sixteen  Months  in  Four 
German  Prisons' ;  McCarthy,  'The  Prisoner  of 
War  in  Germany':  Oppenheim,  'International 
Law>  (Vol.  II,  Sees.  125-132);  Spaighl,  'War 
Rights  in  Land  Warfare*  (Ch.  10), 

James  W.  Garner, 
Professor  of  Political  Science,   Univenity   of 
Illinois. 

PRISONS.  A  prison  is  a  place  of  confine- 
ment or  of  involuntary  restraint  for  the  safe 
custody  of  criminals  and  others  committed  by 
process  of  law.  There  are  detention  prisons  for 
persons  awaiting  trial  and  confinement;  prisons 
for  those  convicted  and  sentenced  to  imprison- 
ment. The  former  are  sometimes  called  jails 
and  the  latter  are  frequently  called  peniten- 
tiaries or  workhouses  or  houses  of  correction  or 
reformatories.     See  Reformatories. 

Workhouses  and  houses  of  correction  are 
supposed  to  be  used  for  the  older  and  for  petty 
offenders  while  reformatories  are  for  those  ca- 
pable of  learning  a  trade  or  of  receiving  an  edu- 
cation in  a  school.  Confinement  prisons  and 
penitentiaries  are  generally  thought  of  as  places 
for  the  imprisonment  of  more  hardened  or  seri- 
ous offenders,  where  the  discipline  is  supposed 
to  be  firmer  and  more  arbitrary.  In  actual  prac- 
tice, however,  the  statutes  and  sentences  to  im- 
prisonment do  not  recognize  clearly  these  dis- 
tinctions. 

Detention  prisons  came  into  general  use  be- 
fore confinement  prisons  and  penitentiaries,  as 
the  former  were  needed  for  those  whose  cases 
had  not  been  disposed  of  by  the  courts,  whereas 
those  convicted  were,  until  the  latter  part  of 
the  18th  century,  frequently  put  to  death  or 
branded  or  mutilated  and  let  go,  or  were  de- 
ported beyond  the  seas.  Only  in  certain  ex- 
ceptional cases  were  the  guilty  held  in  custody 
in  surroundings  which  were  always  unpleasant 
and  provided  with  coarse  fare  and  rough  lodg- 
ings and  required  to  engage  in  irksome  labor. 
Only  one  workhouse  or  house  of  correction  was 
built  in  London  up  to  1550  and  a  workhouse 
was  established  in  Amsterdam  in  1588.  In  Lu- 
beck  and  Bremen  there  was  no  institution  of 
this  type  until  1663.  Berne  in  1615,  Hamburg 
in  1620.  Basle  in  1667,  Vienna  and  Breslau  in 
1670,  Luneburg  in  1676,  Florence  in  1677  and 
Uunich  in  1637  were  amoiw  the  other  European 
cities  to  csUblish  and  build  one  G  ' 
respectively. 
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The  shocking  locttire  of  EnKlish  prisons 
given  us  by  John  Howard  during  ue  latter  part 
of  the  18th  century  forced  people  to  think  about 

£risons  and  awakened  the  public  conscience  on 
oth  sides  of  the  Atlantic  to  indescribable  evils, 
particularly  the  evils  of  the  English  detention 
prisons,  and  enabled  Howard  to  force  a  change 
m  England's  treatment  of  offenders.  Howard 
made  people  see  that  theae  prisons  were 

"  Fotiferoni  dou,  oVBicnwdBd,  du-k,  toally  diitri  not 
only  iJI-vcntflkted.  bat  deprived  ■Kocether  «  tiuh  air. 
Tba  irrMctwd  imnatM  inm  depandoit  fM  food  upon  thi 
caprice  of  tbetr  rawlen  or  tin  dwriti'  o(  the  bawvoloBt; 
mter  ma  denisi  tfaam  in  the  KantiBBt  pnportuu;  their 
otily  bedding  ou  putrid  straw.  Bvary  erne  in  doruice, 
whether  tried  or  untried,  wu  heavily  ironed,  oil  alike  wece 
tubieet  to  the  lApadty  ol  their  gaolen  and  the  cMortkn* 
of  their  fellowa.  .  .  .  IdleneM,  drunkaaikeaa,  viciinu  in- 
leicouiae,  ncknen,  Marvation,  ■qulor.  cnu Itr,  cbuni,  awful 
n  and  anry  colpable  nesiect  —  in  these  worde  may 
id  tw  the  Matt  of  the  liat  of  the  time  of  Howaid  ■ 


Hundred  of  these  wretches  were  debtors, 
guilty  only  of  breaches  of  financial  rules.  Hun- 
dreds more  of  thetn  had  been  committed  under 
le^  fictions.  The  poor  father  of  a  family,  often 
shiflless  and  unfortunate,  was  locked  up  only 
to  be  joined  by  his  wife  and  children,  who  w 
made  penniless  by  his  confinement.  Though 
nocent  before  the  law,  yet  these  unfortunates 
remained  in  jail  without  trial  and  vrithout  re- 
dress. 

Howard's  recommendation  that  penitentiaries 
or  confiiKment  prisons  be  established  finally 
bore  fruit  in  the  erection  of  Milbank  Prison  in 
England,  which  was  begun  in  1813  and  partly 
completed  by  1816.  However,  Newgate  in  Lon- 
don still  remained  a  public  den  of  iniquity  in 
1817  wh«i  Elizabeth  Fiy  began  her  remarlrable 
.visitations  and  ministrations  to  the  crazed  crea- 
tures confined  there. 

Howard's  work  in  England  was  parallded  by 
a  suralar  movement  in  America,  led  by  the  Phil- 
adelphia Quakers.  To  relieve  the  horrible  suf- 
fering in  the  city  jail  or  prison  of  Philadelphia. 
these  Quakers  formed  in  1776  The  Philadelphia 
Society  for  Assiating  Distressed  Prisoners,  but 
their  activities  were  terminated  by  the  British 
occupation  of  the  city  in  the  RevolutionaTy 
War.  Immediately  after  the  close  of  the  war 
the  leading  citizens  of  Philadelphia  began  a  suc- 
cessful agitatian  for  the  reform  of  the  barbar- 
ous colonial  Penal  Code.  In  1787  the  Philadelphia 
Euakers  and  others  interested  in  prison  reform 
>unded  The  Philadelphia  Society  for  Alleviat- 
ing the  Miseries  of  Public  Prisoiu.  This  soci- 
ety still  exists  as  the  leading  force  in  Penn^- 
vania  prison  refonn.  its  name  having  .beai 
changed  to  that  of  the  Pennsylvania  Prison  So- 
ciety in  1^7.  It  is,  thus,  the  oldest  prison  re- 
form society  in  Europe  or  Ajnerica.  Its  activi- 
ties were  most  effective  in  bettering  prison  con- 
ditions in  Pennsylvania.  It  aided  in  the  refor- 
mation of  the  Criminal  Code,  introduced  preach- 
ing into  the  Walmjt  Street  Prison,  devised  the 
Pennsylvania  or  Separate  system  of  prison  ad- 
nunistratioo  and  brought  about  a  general  im- 
provement of  discipline  in  the  city  prison.  The 
work  of  the  society  extended  beyond  the  bor- 
ders of  Pennsylvania.  They  carried  on  a  cor- 
respondence with  John  Howard  in  England,  ex- 
.  changing  ideas  on  desirable  modes  of  prison 
reform  and  were  the  centre  from  which  the  re- 
form of  criminal  jurisprudence  and  prison  ad- 
spread  into  oUier  States  of   this 


countrjr.  Thrir  success  led  to  the  establishment 
of  similar  organitations  elsewhere.  The  Lon- 
don Society  for  the  Improvement  of  Prison 
DisdpUne  was  formed  in  1815-;  the  Prismi  IMs- 
eipline  Society  of  Boston  in  1826;  tie  New  Jer- 
aey  Prison  Instruction  Society  in  1833:  and 
The  New  York  Prison  Association  in  184S. 

America  had  its  own  *Ncwgate,*  orieinaDy 
the  Simsbur]^  Copper  Mine.  Abandoned  as  a 
copper  mine  it  was  used  by  the  colony  of  Con- 
necticut in  1773  as  a  permanent  prison  for  Toi^ 
ies,  and  then  by  the  State  military  authorities. 
In  1793  it  was  made  the  State  prison  and  con- 
tinued as  such  until  1827.  Richard  H.  Phelps 
described  this  prison  in  the  following  language: 


"The 


tnether  throuEh  the  night,  )ohtur  lodglis  ai  practl 

VetbanriMd  aftormrdi  bona  Hien  regarded  aa  a  ponkh- 
Bmt  rather  than  a  hlewing  to  tbem.  Tba  poniameM* 
inflirted  for  priKm  oSenaca  were  floggiiig,  ooDfinement  in 
•toclis  In  the  dungeona,  being  fed  on  bread  and  wat«i  daring 

■tE.    A  h^  Miimnoning  the  pri«>ner»  to  wo^i^nni^t  tbtn 
Ti  beneath  through  a  traiMSoor,  in  afregular 

..._..  ^. _.....    __. timet  a  angle  ont 

j»  tlwy  were  om- 

0  the  ■mithy.    Hie  prhmiM  w> 

J sd  by  fettert.  and  beinr  "'     ' 

imable  to  walk,  nude  tbcir  way  by  jompa  and 

cntoing  the  BSithy  Kima  want  to  tfae  aala  (4 ._ 

whoa  coUan  depMideat  by  iiOB  chaint  bota  the  Rxtf  wen 
^Ateneci  around  their  nei^o,  and  otbera  were  chaiTKd  in 
paiii  to  the  irtmelbaTTDWs,  The  attendant!  deliTwed  recUed 
pork  to  the  priermen  for  dinner  at  their  lorHca.  a  piocv  for 
each  throim  oa  the  &xt,  and  krft  to  be  wa^wi  and  boded 
in  the  water  used  tor  cooh'na  the  iron  wrnuaht  at  the  tonftt. 
Meat  was  distribntod  in  a  filniln  manner  for  breakfait.^ 

As  stated,  toward  the  close  of  the  ISdi  ccn- 
tuiy  the  Quakers  of  Philadelphia  determined  to 
attempt  to  reform  the  offender  instead  of  de- 
stroyiiw  him  or  weskening  him  or  mutilating 
hit  body.  The  Stations  of  John  Howard  and 
of  the  English  reformers  encouraged  them  in 
their  activrty.  In  1796  Rev.  Robert  J.  Tumbull 
visited  the  Philadelphia  prison  and  commented 
Upon  the  orderly  condition  of  the  prison  as  con- 
trasted wi&  public  convict  labor  conditions  then 
abolished.    He  said  of  the  former  conditions: 

defect,  tbni^  not  ■n»ntr 

ipectotlont  at  it* 
__hmatt>  of  laba 
tficy  dettnyad  ai 


obterv«dr  appeared  too  plain 
the  plan,  to  Intpire  them  witi 


Caleb  Lownes,  a  leader  in  the  refonn  move- 
ment, thus  described  the  effect  of  the  improved 
discipline  brousht  about  fotlovring  the  changes 
introduced  in  1790: 
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1  Innul*  Band  Concarl  In  tha  jud  ol  ADbam  Piitoa  I  lopcorUHl  BvwUbi  dorinc  RaoMtlOD  Pailod,  Anbrnn  niMo 


1  Model  of  Uu  biton  PeniUntiuT,  PbUadelphii,  Peon.  2  Pioot  BlenttoD  Eartan  PcuHentiuy,  PbiUdelpU*,  PemL 
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t  aKemptsd,  th* 


nto  effect  aaniiut  tl 
rmHt.     Thty  were 

It  the  btnUfais  of  t 


Id  ftdmit;  but  tf  they  were  co 
n  iM  fullest  rigour,  would  be  Oirri 
n.  A  change  of  eonducl  wm  eai 
Lcouragsl  to  labour,  and  tt  niont 


-heir  good  condn 

. ^     .  _.ii  pardoned,  *nd  bcjoft  atm  ye 

w»a  ciipuvd,  tbcir  behaviour  waa,  almiOit  without  eiceptio 
decent,  orderly,  and  respectful.  This  fact  ia  one  (U  ii 
portnnce,  u  it  diiprova  an  opirdoo,  that  hm  led  to  mm 

■*- d  cmelly.  and  will  1  hope,  be  an  onoauiageine 

-*--    —  '--'  '--  this  unhappy  class  of  mankin 


to  those  n 
who  have  ■ 


end  walls  were  placed  far  enough  away  from 

fronts  of  the  cells  and  endsof  the  cell  blocks 
so  as  to  provide  a  wide  corridor  on  either  side 
of  and  a  wide  area  at  the  ends  of  the  cell  block 
and  were  covered  with  a  solid  roof,  usually 
without  openings. 

The  Auburn  State  Prison  was  authorised 
in  accordance  with  this  plan  in  1816.  In  1825 
Sing  Sing,  another  New  York  prison  of  the 
same  type,  was  authorized  by  the  l^slature. 
This  ^pe  of  prison  architecture,  with  few 
changes,  has  aominated  prison  construction 
down  to  the  present  day,  almost  without  any 
exception.  The  reasons  for  its  continuance 
have  been  andoubtedly  its  flexibility,  its  simplic- 


were  furnished  with  dungeons  or  sections  built 
like  the  Pennsylvania  system  cells  except  that 
they  were  usually  dark  and  were  used  for  the 
conflnement  in  isolation  of  those  undergoing 
punishment  for  infraction  of  the  rules  of  the 
prison.  With  these  exceptions,  the  Silent  or 
Auburn  System  has  predominated  in  America, 
but  in  Europe  the  Separate  System  has  been 
more  popular.  New  York  allowed  separate  con- 
finement in  1796,  but  abandoned  it  following 
1821.  Maryland  introduced  this  system  in  1809 
and  terminated  its  existence  in  1838.  In  Massa- 
chusetts separate  imprisonment  was  utilized  to 
some  extent  from  1811  to  1829.  Maine  uiperi- 
mented  with  it  for  only  three  years  (1821-27). 
New  Jersey  introduced  it  in  1820  and  abandoned 
it  in  1828,  only  to  reintroduce  it  in  1836  and 
utiEze  it  until  1858.  Virginia  accepted  the 
Pennsylvania  system  in  1824  and  legislated  it 
out  of  existence  in  1850.  Rhode  Island  found 
this  system  a  failure  after  a  trial  from  1838  to 
1844.  In  Pennsylvania  the  Separate  System  was 
abandoned  in  the  Western  Penitentiary  in  1869 
and  legally  terminated  in  the  Eastern  Peniten- 
tiary in  1913,  long  after  it  had  ceased  to  exist 
as  a  practical  fact.     With  these ~-  ' — 


The  note  struck  at  the  Walnut  Street 
Prison  in  Philadelphia  following  1790  began  a 
new  era  in  prison  management  and  treatment 
which  revoiutiotuzed  pnson  management  _  all 
over  the  world  so  that  the  principle  of  the  iso- 
lation of  the  prisoner  in  a  single  cell  was 
widely  adopted.  This  Walnut  Street  plan  was 
later  called  the  Separate  or  Pennsylvania  Sys- 
tetn  as  contrasted  with  the  Silent  or  Auburn 
System,  The  Separate  System  was  actually 
oriffinated  contemporaneous  in  1790  in  the 
Walnut  Street  Pnson  in  Philadelphia  and  in 
the  county  gaol  at  Gloucester,  England,  but  re- 
ceived its  full  development  in  the  construction 
of  the  Eastern  Penitentiary  of  Pennsylvania, 
authorized  by  the  legislature  of  that  Stale  by  a 
law  of  20  March  1821  and  erected  between  1821 
and  1829  according  to  plans  drawn  by  John 
Havilani  New  Jersey  adopted  the  Pennsyl- 
vania system  and  erected  an  addition  to  its 
prison  which  was  completed  in  1820, 

Under  the  Separate  or  Pennsylvania  Sys- 
tem, each  man  was  placed  in  a  large  cell  of 
solid  masonry,  closed  save  for  one  small  open- 
ing facing  the  inside  corridor  through  wnidi 
the  prisoner  crawled  when  he  entereQ  his  cell, 
and  save  for  a  slit  in  the  upper  part  of  the  outer 
wall  far  above  his  head,  which  provided  the 
only  natural  light  the  poor  creature  had.  The 
cell  usually  consisted  of  two  rooms,  one  for  the 
prisoner's  bed  and  the  other  for  his  workroom. 
Each  had  a  very  high  ceiling.  When  the  heavy, 
massive  wooden  door  closed  over  the  small 
hole  behind  the  prisoner  who  crawled  into  his 
cell;  when  be  began  his  sentence,  he  was  left 
in  solitude  to  consult  his  Bible,  his  work  and 
his  own  past.  He  never  came  out  until  he  died 
or  until  his  sentence  expired.  He  was  occa- 
sionally observed  by  his  keeper  through  a  hole 
in  die  bottom  of  the  door,  and  sometimes  vis- 
ited by  the  prison  chaplain.  Except  for  this,  he 
was  left  to  his  awful  loneliness  and  solitude. 

The  Silent  or  Auburn  System  provides  for 
the  confinement  of  each  prisoner  in  a  single^ell 
by  night  and  for  work  in  silence  in  a  worl^hip 
by  day.  These  cells  were  built  of  solid  maM[iv 
in  rows,  tier  upon  tier  and  back  to  back^Rth 
door  openings  on  outside  corridors,    Thes^Eells 

were   in   effect   caverns   of   uniform   siz^^igh  "i™homre?and 

enough  for  a  man  to  stand  in,  long  enotmi  for  The  imprssion 

him  to  He  in  and  about  twice  as  widens  his  'n citbe"^oi^- 

body   when   he   lay   on   his   back.     They   were  prison. 

called  cell  blocks  and  were  enclosed  in  a  build-  fense   of   the 

ing  with  massive  side  and  end  walls  in  which  Auburn  or  Silent  System  is  the  following  de- 
tiny  windows  were  placed  in  such  a  position  scription  of  this  system  by  Louis  Dwight,  who 
that  the  prisoner  could  never  see  through  them  did  more  than'  any  other  person  to  secure  the 
to  observe  the  sky  or  the  earth.    These  side  and     almost  nnivetsal  itttrodnction  of  the  Auburn 


universally  adopted  in  the  prison  architecture 
and  administration  of  the  United  States. 

The  strangest  argument  in  favor  of  the 
Separate  or  Pennsylvania  System  is  probably 
that  found  in  the  report  of  the  Eastern  Penn- 
sylvania Penitentiary  Inspectors  to  the  legis- 
lature in  1830,  40  years  after  the  establishment 
of  the  system,  which  reads  in  part  as  follows: 

"  Intempaaac*  and  thousbtleSB  foOy  are  the  parents  of 

Dime,  and  the  walls  of  a  prison  are  pneially  pactpkid  by  those 

who  have  seldom  MriouaJy  leneqted;  hence  the  nrBt  object  of 

the  offican  of  this  institution  is  to  turn  the  tboushtl  of  the 

omvict  inwHrds  upon  himself,  and  to  teach  him  to  think:  m 

thia,  solitude  is  a  powerful  aid.     Hence  this  mode  of  pumsh- 

■  ■■   "  '  '■  ■         '■■  pon  the  bartleiied 

id  to  brealc  down 

oilant  object  of 


>db,Google 


whkt 

whict      

Toding  through 


h»v«  a  mort  be»ulifu! 
with  proper  diidplme. 

noi  poMible  —  -■ '' 

ntcmplatins  tVi»  uk'uic  ■ubulmuljji,  biw« 
fiaud  and  coateiial  and  motat  Qth  o[ 
rejKxl  it  as  a  model  wprthy  of  the 
We  da  not  mean  that  theit  is  flothioff 
whjch  admits  of  unprovement;  for  ther« 
Ltiflabte  «v«hty  of  puiuih- 

tbovi  the  aid  peniteatiaries.  The  vholi  otaliliihinent 
frofn  the  Mte  to  the  acwir.  >•  a  apMJmen  of  nektnm.  The 
tatvnjttcd  ioduvtry.  tlie  cotin  nbordiiiatkn.  and  nbdoAd 
ic^ioB  of  the  convictt.  ban  pnbaiiy  no  panllel 

equal   ouinbet   of   convicla.     Id   "'---     -'- 

■pend  the  nisht  with  □□  <  ' 

mtoenei.  that  they  have 


book  but  theBibI 
'.  it  ia  the  toitiinony  of 


riuold  be  k«  inclined  to  do  minliirf  tbjm  be  ««*  brfote. 
Th*  only  Beiioin  doubt  b.  wbetber  then  i«  moiJi  chanca  (4 
■mandment  taldos  place  in  «  ndou*  and  i)-n>MlM«l  mioil, 
if  left  to  cODUDuae  eKchiBn^  with  ila  own  thcnflhta.  ia 
—'■—-■ ■"-  -r  withDot  labour,  b«  (kpfivn)  <rf  *r— 


Charles  I^ckens,  the  noveliGt,  who  visited 
America  in  1843,  was  locked  by  the  Eastern 
Pennsylvania  Penitentiary,  which  he  described 
in  his  'American  Notes*  as  follows: 


fnnn  moiTiioa  tiil  nigh 

aary  to  dine-     Under  t„-,- -- 

wltli  the  won)  of  God.  by  a  law  of  the 
"   ~        v  cell  (ball  be  lupplied  with 

, ekj  teaching  Sose  who  caooof  read; 

pM^ms  in  the  ehapd  on  the  Sabbath  the  onMinibaUe 
ricbca  of  Chrini  and  aflarwarda  in  eoina  from  cell  to  call, 
■    ■  ■  '  '        ■    onaotalion  of  religion.  In 

ifl  chaplain,  according  to 
ia  moat  aalutarr  and  powvr. 
of  confidence  and  anection 
convicti,  ii  moat  cheeriog 


irard.  hi( 

to  fiunacn.  It  ii  hardly  necmarf  to 
there  ii  an  eiducion  of  all  the  poaitive  ei 
which  atiie  (mm  cnwdcd  oiaat  rooma, 
butruction  inali  the  arta  of  tficli  pocketi, 
nod  counterMten;  and,  above  all  tn 
B  oiTne.  whkh  ■•  not  fit  to  be  dmob 
These  great  endi  are  gained,  partly  by 


a  nbiecijiia  the  pHaoneti  u 
>rwon  rulei.  and  m  tbdr  a 


ire;  in  having  prayert  n 
ur  a  rendent  dergyiiun.   miiu  wuuui  •luus  u»  i>ii»juci> 
are  allowed  to  convene,  and  that  only  on  Sundayi. 

"  The  Philadelphia  plan  ia  widaW  diflennt  from  thia. 
It  ia  intended  that  the  priaoiKrs  ahaU  he  lubjected,  during 
the  day  aa  well  aa  nvht,  to  leparata  conGnemcnt^  either  in 
Botituy  idleneu  or  in  aoUtary  labonr;  along  with  which 
tbay  are  to  be  allowed  no  rpoie  onrdie  than  what  the?  mar 

ii  the  only  penon,  bendca  the  ctersymao-  who  is  ever  to  lee 
Uiem.  and  a  Bible  ia  to  be  placed  in  each  cell.  By  theae 
meaiu  it  ia  eapected  that,  while  many  of  the  prisonen  will 
be  tefonued,  a  aalutary  terror  will  be  ipread  over  the  evil 
qiirilaof  the  9tate.  and  crime  will  thu)  be  doubly  prevented," 

The  capta 
System  said: 

"  As  far  la  I  have  been  able  t 
which  have  been  tried  in  /jneri 


1  in  condemning  the  Philadelphia 


mipliah  this 

auffering.  the  m 
whaii  bi  gats 


point,  and  looking  down  theae 

,   -—  —  — ,3ae  and  quiet  that  prevailt  ia 

»wiLik.  OccBoonally  there  u  a  drowiy  anand  Ifom  aomc 
lone  weaver's  shuttle,  or  aome  •boemaker't  latt.  tot  it  ia 
■tifled  by  the  thidi  walls  and  heavy  dungeon  doe^  and 
only  lerves  to  malu  the  geneiBl  atiUDeM  nxire  pnitound. 
Over  the  head  and  face  of  emry  priaOfier  who  oolnea  into 
thia  dark,  mehmchnly  house  a  bladt  hood  is  drawn:  and  is 


prison  ol 


Ltime  dead  to  everything  kit  u. 

"  Every  cell  has  double  doora;  the  otitt 
;  othti  of  gisted  ii 


incendlaoc^ 

)  Chiutiaot. 
<  and  partir 


Captain  Basil  Hall  of  the  English  royal 
navy  visted  America  in  1827  and  observed 
these  two  systems  in  operation,  which  be  de- 
scribed in  the  followicg  language : 

"Tha  Auburn  plan  .  .  .  eondsta  in  the  strictart 
solitary  confinemsat  at  night  —  in  hard  labor,  but  in  rigid 
silence,  by  day.  and  always  in  company,  though  under 
tfvni«t*Tit  fune^ntendence;  in  solitary  meals,  under  lock 
~  ~  to  and  from  their  wdrkrixn : 
tripea  for  infractions  of  the 
T  beina  placed  in  absolute 

"■- ■  of  a  lonparKy 

igBid  rafulariy 


loora;  the  ontar  of  sttndr  oak. 

baietn  there  ia  a  trap  throngh 

— He  baa  a  Bible,  a  slate  and 

a  pencil,  and  under  certain  reatrictiona.  has  sometimes  other 
bwks.  piiTTided  for  ths  pmpose,  and  pen  and  ink  and  pusr. 
Hia  rasoc.  plat*  and  ean,  and  baon  hang  upon  tha  waO  oc 
(bine  upon  tbe  little  ahdf.  Fresh  water  is  let  on  in  vfcry 
ceU,  and  he  can  draw  it  at  his  pkasnra.  Dnrmg  the  day 
hii  bedstead  turns  up  wninat  the  wall  and  leaves  more  soaea 
'  in.  Hii  loom  oi  bench,  or  wheel  is  there 
a  the 

William  Crawford  (who  had  unvestigated 
AaiericAn  prisons  in  1832)  and  Wbltworlh  Rus- 
sell, prison  inspectors  oi  the  Home  District  of 
London,  were  sent  to  America  in  1S37  to  re- 
port upon  these  two  systems.  Tfaev  disagreed 
entirely  with  the  Archives  of  Hall  and  Dickens. 
They  felt  that  the  ease  of  communication  be- 
tween prisoners  under  the  SUent  or  Auburn 
Svstem  was  a  grievous  source  of  contamination 
which  was  inherent  in  that  system.  They  rec- 
ommended the  Pennsylvania  or  Separate  Sys- 
tem for  use  in  England,  because  they  believed 
the  Separate  System  of  confinement  would  com- 
pensate for  the  necessary  mistakes  of  the  law 
and  the  requirements  of  econon^  in  classify- 
ing and  in  housing  prisoners,  and  also  because 
they  erroneously  'believed  it  advisable  or  possi- 
ble for  human  beings  to  be  housed  under  the 
same  roof  without  communicating  with  one 
anoAer.  Fortunately,  however,  their  recom- 
mendations were  never  carried  out,  for  the  at- 
tention of  the  people  of  England  and  of  Europe 
was  then  directed  for  a  time  to  the  problem  of 
prison  administration  and  away  from  plans  of 
p^son  construcUon. 

The  men  who  advocated  the  separate  s^n- 
terns  were  without  a  true  conception  of  sodal 
living,  social  control  and  social  growth.  They 
had  no  proper  conception  of  now  dependent 
man  is  upon  his  abili^  to  imitate  the  tiood  in 
Others  if  he  is  to  grow  and  develop.  Deprived 
of  tlie  opporttinity  to  imitate  others,  he  shrivds 
and  shrinks  ttp  and  cannot  grow  out  of  delin- 
quency into  moral  health  and  stability.  The 
evils  which  Crawford  and  Russell  saw  in  the 
Silent  or  Auburn  System  are  inherent  and  in 
the  Separate  System  aba  Tbe  remedy  for  these 


>dbyGooglc 


lies  in  ckmicalion  ol  of  endcn,  and  in  the 
emctioD  of  aiwcial  botpitait,  acboob  and  prisons 
for  etch  dus  or  «roup.  Within  each  auch 
institiitian  the  prisoners  inust  be  splii  up  into 
ftroups  jud  BDveraed  in  accordance  with  the 
needs  of  each  such  group.    See  Penologv. 

Both  the  SeiBkrateandSilentSyMcSKikrcsup- 
pose  prison  gorcnanent  which  is  aatocrwtic  ai 
despotic  in  foiin.  Tndisporation  of  prifpaers 
oreneas  to  Anslrslia  and  Tasmania  greatly 
chan^d    and    differentiated    the    methods    « 


rival  mere  they  were  luually  placed  in 
confinement  for  a  time,  under  some  n¥>dific»- 
tion  of  the  Separate  or  ^eot  Sjstem.  Tben 
during  the  next  period  they  were  pcnnittcd  to 
associate  at  work  under  modificatkoit  of  ifaeae 
systeMS,  and  finally  were  ^ven  a  "Ticket  of 
Leave,'  permitting  them  to  go  b^oni  dw 
boundaries  of  the  so-called  prison  to  engage  in 
work  nnder  more  or  less  inperviwcL 

The  fact  that  ihey  coufd  be  allowed  to  wo 
heyond  the  eottfines  of  prison  to  engage  in 
work  reacted  prafoundly  upon  the  manaranoBt 
of  the  prisons  and  ted  C^t.  Alexander  Maoo- 
nochie,  who  was  the  superintendent  of  the  Eng- 
lish prisons,  to  establish  in  Tasmania,  thni 
known  as  Van  Dieman's  Land,  a  new  meAod 
of  prison  man^^ement,  which  has  modified  Eng- 
lish prison  methods  to  a  condderable  degree 
since  that  time.  H«  originated  the  plan,  wnidi 
be  outlined  to  the  transportation  committee  of 
the  House  of  Commons  in  London  in  1837,  of 
rewarding  men  for  service  performed  by  fte 
grant  of  marks  or  credits  which  should  lalre 
the  irfacc  of  money  as  a  pecuniary  reward, for 
work  performed  and  would  secure  for  Aem  a 
more  speedy  release. 

Captain  Maconocfaie's  system,  applied  nfter 
1840  in  Van  Dieman's  Land,  was  modified  and 
extended  by  Sir  Walter  Crofton,  director  of 
Irish  prisons,  following  I8S3,  This  system,  as 
developed  by  Crofton  and  known  as  die  Irish 
System,  may  be  described  as  fellows: 

'  TIh  period  of  cdlular  tacaromUiao  *m  aerved  At  Mouot- 


,    -  iitmia  ci  wln^  be  «u  tbs 

e  pritoaen  wm  tnuutortd  from  Uountjoy 

A  MM  tluT  iPDe  XmOft  into  fin  ikw 

dMt,  thiid.  iMiona.  aod  Ant  ckMH,  aad  tb« 

u*.    Tlie  protatiaa  cImi  could  be  aapptaby 

,   _o  bxl  nuda  *  tpxid  tecord  at  UounlJoy-  na 

mejcnitv  of  thdM  cniulgtnd  mn  i*wd  Jn  the  tUd  dM^ 
when  tbn  had  te  aun  trine  marin  par  month  tor  Ai  aoBtbi, 
or  54  muD  m  *D,  M  tha  onnditinn  of  pioimitioTi.  Tlu  nuB- 
bET  ti  miili  to  ba  eamad  in  the  atomd  <!am  wai  Xcn  wae; 
Bodia  the  bat  dan  twkaMBUDr.tD  that  th*yc«BMaeSpa« 
from  tha  lint  to  the  advaacad  chiaa  in  Ism  thaa  one  X"*- 
Under  the  BnsUd  ■yttem  thevwoidd  then  have  bvea  mtalled 
to  a  tkkat  oTlun:  bat  Sir  Walter  mold  not  gnjit  St  unlil 
after  a  teat  had  been  applied,  ki  a  ooddkion  of  ooaipazathfe 
(readoD  at  %  tbird  pruoa,  oiDed  an  intemHdkta  saiaon.  <t 
Luali.  iHiere  the;  tlept  in  movable  inm  butt  tiiA  were  oe- 
cDiDsdahnoM  DndnlyaafnaDBn  would  haicbeao.  in  fknn- 
iog  and  itiMUftrtBffaW-  The  pnon  at  Luak  lad  aaitlMr  ban; 
IxDta,  nor  milli.  lU  aim  «u  to  make  practical  proitf  '  **" 
pnaner'a  rdannatiiiD.  hia  powei  of  aeu-fontrol,  hii  i 

earkid  —  oaMT  tai  thar  -■ —ii~      — j- 

dKiotw,  and  B  to  pnpan 
ment  of  partial  freedom  i 


rol,  ha  abOip 
a  conadaaliB 


liill  traadoBl  by  tlia  eojoy- 


Thc  Iri^  Prison  System  was  first  introduced 
ilo  America  at  Elmira  Reformatory  in  1(05 
1  Superintendent  Zebtilon  Brockway,  aided  by 
«ylor<l  Hubbell,  £.  C  Win«s,  Brat^  Sanborn 
and  Theodore  Dwight.  Therefore,  in  America 
Ibe  Irts3i  System  was  called  tbc:  Etcifaa  Syitem, 
and   applied   chiefly   to   young  fiiit  oiSendcrt. 


WSui 
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The  Elmira  Refortnatiory  bnildbig  was  oen- 
itrtKted  oa  the  Auburn  plan,  but  the  rigor  of 
silence  was  relaxed  in  the  sclMxdrooms  and  to 
8  certain  extent  tu  the  shops  and  in  the  admin- 
istrattott  of  the  military  system  which  Mi. 
Brodcway  Introduced  later  on  in  the  manage-  ' 
ment  of  the  inslitntion.  A  modified  marlons 
wmI  grading  system  was  sid>sbtuted  for  the 
dcfintle  Bcntcnce.  The  schoolsoom  and  militaiy 
diill  were  dms  tbc  American  developmcntB  of 
the  Irish  Prison  System,  Later  this  cnterpris- 
ing  sttperinUndenI  borrowed  tfterapditic  baths 
from  tke  insane  hospital,  which  he  stri»at>tnted 
for  the  dtngcofl  uid  die  dab. 

The  Irish  jiriton  plan  was  ako  recommended 
ior  State  pnaons  by  former  Warden  Gaylord 
B.  Hubbell  of  Sing  Sing  Prison,  who  tnited 
tike  Irish  and  English  convict  «risons  and  laade 
a  refiort  ihtteoo,  to  the  New  York  Prism  As- 
iodation,  in  1865.    In  thia  report  Hnbbell  said: 

0tD  natter  if  H  ia  c£^,  v 
,«<  Ite  Biis  RaifaiMd  at  sen.  ,—• .~~^^ 

— '  ptariuoaa  can  be  procursd  at  lAe  tomat  latai.  Tbii 
s.  I  mnld  piocim  pkni  and  diKwinga  of  the  twat  priiDOi 
'*''-  r  and  in  Oitland.     Havina  si>«»sd  *.  ptan 

. .  ^^  l^ee  diatioct  diviwHU,  near  to  oae  aoothar 
tbs  same  bnn.  The  Sret  ditjalon  ahoidd  hava 
-r  of  oDt  Baa  fluB  too  c^b  ^^raU  be  anutad 

we  oalb  ukd  iboSdte  ,. 

,_  In  irtifch  to  enurtoy  MB  o 

^aiBld  vnrk  In  aaai^tlDa  4ii^&  W  aad 
W^bk.  lb*  thM  diviMia^auld  h»»  ' 
accomniodBte  100  to  150  men.     In  ttis  Bn 


AmsTI  mnld  piocim.i 


IraMsmtfuK 
giops*  BtatiiiAioBa.  ba  alowad  ts  mk  tMr  <tar  oi 

duuld  be  oleariy  undentood  that  ao  pruoner  can  e 

* — . ... TTioBB  itbo  are  amvietol 


aentenoe.  without  anr  chance  or  ptoapect  whatever  ti  reUaia 

Tbe  pkaa  thus  eceommmded  for  a  New  Yodc 
State  pnson  aras  nercr  carried  out,  bat  in  1913 
abd  1914  tin  Slate  legiilatnre  and  tbe  govem- 
ment  of  (he  city  of  New  VoHt  audioriied  tlie 
ccnstmaiion  of  the  New  York  City  Refonna- 
<oty  at  New  Hampton,  N.  Y.,  situated  on  the 
.mam  line  of  the  Erie  Railiwad,  55  miles  from 
New  Yoik  City.  This  instimtion  is  being  con- 
structed much  in  aoeordance  with' the  plan  oM- 
lined  Iw  Hubbell,  with  such  nk>d)ficai]ana  of  the 
original  system  as  53  years  of  i)ris«n  and  re- 
fomutory  mansAement  hav<!  indicsted  arc 
necessary. 

After  the  development  of  the  Iridi  prison 
system  and  when  transportation  of  priaonare 
cam«  to  an  end,  certain  modiiitatioiu  were  made 
in  British  prison  management.  This,  as  mod»- 
fied,  was  made  to  provide  tbree  distinct  periods 
or  stages  of  confinement;  that  of  probaIMn 
endured  in  separate  confinement  at  a  so-called 
'dose*  prison;  a  period  of  labor  In  assodation 
at  a  puUic  works  prison,  and  conditiend  leave 
for  the  tmextnred  potion  of  the  sentence  upon 
parole  or  'ticket  of  leave.* 

During  the  first  period  a  tmsoner  was  sup- 
posed to  oe  confined  under  autocratic  govern- 
ment in  accordance  with  Siknl  or  Ai^rn 
System,  as  modified  by  certain  features  of  the 
Separate  or  Pennsylvania  System  In  tbc  sec- 
ond or  intermediate  period  the  prisoner  vss 
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aitowcd  a  littk  more  freedom  and  to  associate 
in  work  with  his  fellows,  while  in  the  third 
period  he  was  allowed  to  go  beyond  the  walls 
of  the  prison  under  more  or  less  supervision 
after  the  original  example  of  the  grant  of  a 
*ticket  of  leave"  in  Tasmania  and  in  Australia. 
His  permission  to  be  abroad  might  be  forfeited 
by  breaches  of  the  law  or  by  failure  to  com- 
ply with  the  conditions  governing  his  permit. 
Out   of    this  has    grown   the   modem    parole 

Reformatories  established  in  nwst  American 
States  prior  to  1690,  while  direct  imitations  of 
Elmira,  also  copied  more  or  less  the  British 
"intermediate"  prison,  which  was  built  for  the 
confinement  of  the  English  prisoners  during  the 
second   stage.      The   English   "Borstal'   system 


felopmental  opportunides  for  juvenile  offend- 
ers. It  was  also  derived  in  part  from  English 
investigations  of  the  Elmira  System.  Some  re- 
formatory institutions  established  in  the  United 
Slates  between  1880  and  1900  and  nearly  all 
established  since  that  time  have  been  patterned, 
not  only  after  Elmira,  hut  also  after  American 
industnal  and  vocational  schools.  The  New 
Jersey  and  Connecticut  reformatories  for  youne 
men,  while  modeled  after  Elmira,  have  tended 
toward  the  British  intermediate  prison  plan. 

From  the  beginning  of  the  20ih  century 
public  o^nion  has  been  concerned  with  the 
shortcommgs  of  prison  administration,  wbidi 
investigation  has  shown  to  be  due  in  no  small 
part  to  the  antiquated  and  unserviceable  type 
of  building  construction  which  the  Silent  or 
Auburn  System  provided.  The  form  prevents 
proper  classification,  and  adequate  classification 
must  always  be  ref^arded  as  one  of  the  funda- 
mental bases  of  prison  administration.  Not- 
withstanding this  fundamental  defect  in  con- 
struction, commendable  efforts  have  been  made 
to  infuse  a  new  spirit  into  the  administration  of 
these  prisons.  These  attempts  to  build  up  a 
new  type  of  administration  in  the  old  type  of 
prisons  have  but  emphasized  the  fact  that  ade- 
quate classification  of  prisoners  is  not  entirely 
possible  without  the  provision  of  different  types 
or  lands  of  prisons.  Modem  penologists  now 
demand  that  the  modern  prison  system  should 
never  place  men  and  women  in  separate  parts 
of  the  same  prison,  and  dionld  provide: 

1.  Sufficient  detention  prisons  for  those 
awaiting  trial. 

2.  Qassification  or  reception  prisons  where 
all  olfenders  are  committed  by  the  courts  im- 
mediatelv  after  conviction  to  be  observed  and 
classiAed. 

3.  Edm^tional,  indastrial  and  training  school 
prisons  for  ^unger  offenders. 

4.  Industrial  prisons,  preferably  of  the  farm 
colony  type. 

5.  Hospital  prisons  for  the  criminal  insane 
and  for  border-line  insanity  cases. 

d  Custodial  prisons  for  the  low  grade  feeble- 
minded, for  other  abnormals  and  for  habitaal 
offenders. 

A  study  of  prisons  constructed  recently  or  at 
present  under  construction  indicates  that  prison 
architecture  has  broken  away  from  its  slavish 
copying'  of  the  Silent  or  Auburn  Systems. 
Prisons  for  juveniles,  for  the  insane,  for  petty 
offenders,  for  criiq>led  offenders,  for  the  high 


grade  feeble-minded,  for  diteased  prisoDcrs  and 
for  all  but  the  low  gnde  feeble-minded  and  per- 
verts and  habitual  offenders,  are  now  fre- 
quently designed  more  like  industrial  schools, 
hospitals  and  labor  settlements  than  like  the  old 
bastile  of  the  Auburn  type.  Small  units  built 
in  accordance  with  modern  adaptations  of  the 
Auburn  plan  are  still  serviceable  as  prisons  for 
-die  perverted  and  the  hardened  offenders. 

A  very  notable  development  of  prison  ad- 
ministration has  taken  place  in  the  Phili^nes 
since  American  occupation.  Of  particular 
significance  is  its  development  of  vocational  and 
industrial  training  in  the  Bilibid  Prison  at 
Manila,  of  agricultural  colonies  and  also  of  the 
IwahiR  Penal  Settlement,  where  prisoners  arc 
permitted  to  Uve  in  houses  which  they  are  per- 
mitted to  purchase  from  their  eaminirs  as  pris- 
oners. Upon  their  release  they  are  in  turn 
permitted  to  sell  to  the  prisoners  who  have  been 
given  the  opportunity  of  serving  as  part  of  their 
sentence  at  this  very  remarkable  colony.  Every 
division  of  the  prison  system  in  the  Philippines 
aims  to  do  its  part  in  reforming  the  offender 
and  reclaiming  lum  from  a  life  of  evil  by  fitting 
him  for  his  return  to  society.  Insofar  as  it 
accomplishes  this,  each  unit  of  that  system  and 
the  system  as  a  whole  is  perfonnijig  the  serv- 
ices required  of  a  modem  prison. 

Bibliogrmphy. —  Bacon,  Corinne,  'Prison 
Reform';  Brodcway,  Z.  R.,  'Fifty  Years  of 
Prison  Service'  (New  Yorii  1912)  ;  Burt,  J.  T., 
'Result  of  the  System  of  Separate  Confinement 
as  Administered  at  Petonville'  (London  1852} ; 
Carpenter,  Mary,  'The  Irish  Prison  System'; 
Crawford,  W.,  and  Russell,  W,,  'Extracts  from 
Second  Report  of  Inspectors  of  the  Home  Dia- 
trict'  (Philadelphia  1838)  ;  Dickens,  Charies, 
'Americftn  Notes'  (Chicago  188S) ;  Ellwood.  C 
A.,  'The  English  Prison  System'  (in  JAf 
Journal  of  the  AmtrictM  Instit»te  of  Crimmal 
Law  and  Criminology,  1916)  ;  Geon[e,  W.  R., 
'The Jumor  Republic'  (New  York  1911)  ;  Gor- 
ing.  Dr.  Oiarles,  'The  English  Convict'  (Lon- 
don 1913) ;  Hail,  Capt.  Basil,  'Travels  in  North 
America  from  1827-1828'  (E«Unburgh  1829); 
Healy,  William.  'The  Individual  Delinquent) 
(Boston  1915)  ;  Howard,  John  'The  State  of  the 
Prisons  in  Ejigland  and  Wales'  (Warrington 
1784);  Henderson,  Chas.  R.,  'Modem  Prison 
Systems'  (Government  Printing  Office,  Wash- 
ington 1903) ;  'Penal  and  Reformatory  Insti- 
tutions' ;  Ives,  George,  'A  History  of  Penal 
Methods'  (London  1914);  Jaffray,  Julia  K, 
'The  Prison  and  the  Prisoner,  A  Symposium' 
(Boston  1917)  ;  Lewis,  B.  G.,  'The  Offender' 
(New  York  1917)  ;  New  Jersey  Prison  Inquiry 
Commission.  Report  (2  vols.,  1918) :  Osborne. 
Thomas  Molt,  'Society  and  Its  Prisons'.  (New 
Haven  1917)  ;  Prisons,  American  Prison  As- 
sociation Proceedings  (Indianapolis  1870-1917) ; 
Prison  Reform  Leaflets,  National  Committee  on 
Prisons  and  Prison  Labor  (New  York  1910- 
18);  Wines,  F.  H.,  'Punishment  and  Refoi^ 
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PRISONS,  Hilitaiy.    See  Miutaby  Pus- 

ONS. 

raiSSKHD,  prU-rind',  or  PRIZRBH, 
pres-ren',  Jugoslavia,  a  former  town  of  Euro- 
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Man  Tnricer  and  capital  of  the  vilayet  of 
Kossovo,  on  the  right  hank  of  the  ,Ridra, 
fonr  or  five  miles  from  its  confluence  with 
the  Driu.  By  the  Treaty  of  Bucharest  (25 
July  1913),  which  brought  a  temporary  peace 
to  the  Balkan  states  after  three  wars,  and  the 
agreements  for  the  rectification  of  the  Serbian- 
Bulgarian  and  Serbian-Montenegrin  frontiers, 
Serbia  obtained^  among  other  territorial  gains, 
9,973  square  miles  of  the  Turkish  repon  for- 
merly known  as  Kossovo.  Here  the  SerMans 
created  rtie  administrative  department  of 
Prisrend,  with  its  capital  at  the  town  of  the 
same  name.  In  the  early  part  of  the  World 
War  this  entire  re^on  and  the  adjacent  ones 
in  Bosnia,  Albania,  Montenegro  and  Bulgaria 
were  the  scene  of  intense  fighting.  Under  the 
World  Peace  Treaty  of  1919  Prisrend  was  in- 
cluded in  the  territory  of  the  new  republic  of 
Jugoslavia.  The  town,  under  Turkish  rule,  was 
the  residence  of  a  pasha,  and  the  seat  of  a 
Greek  metropolitan  and  a  Catholic  bishop. 
Among  its  buildings  were  42  mosques,  one  Cath- 
olic and  five  Greek  dinrches.  It  had  consider- 
able manufacturing  interests,  and  a  large  trade 
with  the  adjacent  coimti;  and  beyond  its  bor- 
ders. Pop.  (1915  esttmatei),  deranment,  2Z7,- 
425 :  town,  21,244. 

PRITCHARD,  prich'^rd,  Jeter  Connelly, 
American  jurist:  b.  Jonesboro,  Tenn.,  12  Ju^ 
1857.  He  entered  a  printing  office  in  early  life, 
removed  to  Bakersville,  N.  C,  in  1873,  and  un- 
til 1B87  was  joini  editor  and  owner  of  the 
Root*  Mountain  Republican.  He  served  in 
the  State  legislature  in  1884,  1886  and  1890.  In 
1887  he  was  admitted  to  the  bar  and  engaged 
in  law  practice  in  Marshal],  N.  C^,  was  presi- 
dent of  the  State  Protective  Tariff  League  in 
1891,  dclegate-at-large  to  the  Republican  Na- 
tional Convention  in  1892,  served  as  United 
States  senator  to  fill  a  vacancy  in  1894-97  and 
in  the  latter  year  was  re-elected  for  the  term  of 
six  years.  In  1903  he  became  an  associate 
justice  of  the  Supreme  Court  of  the  District 
of  Columbia;  in  1904-11  was  United  States 
circuit  judge  of  the  4th  circuit;  in  1912  became 
judge  of  the  United  States  Circuit  Court  of 
Appeals. 


Mo.,  16  April  1857.  He  was  graduated  from 
Pritchett  College,  Glasgow,  Mo.,  in  1875  and 
later  studied  astronomy  under  Asaph  Hall  in 
the  United  States  Naval  Observatory  where  he 
became  assistant  astronomer  in  1878.  In  1880 
he  accepted  the  position  of  directing  aistronomer 
at  Morrison  Observatory,  Glasgow,  Mo.,  and  in 
1881  was  appointed  to  the  chair  of  astronomy 
and  mathematics  at  Wastiington  Univernty, 
Saint  Louis,  Mo.  He  was  pennitted  leave  of 
absence  in  1882  in  order  that  he  mi^t  observe 
the  transit  of  Venus  at  Auckland,  and  he  also 
made  pendnlum  observations  at  Auckland,  Syd- 
ney, Singapore  and  Hongkong.  He  was  in 
Europe  on  scienti^c  work  in  1894-95,  was  ap- 
pointed superintendent  of  the  United  States 
Coast  and  Geodetic  Survey  in  1897.  in  1900 
president  of  the  MaMachusetts  institute  of 
Technology  and  in  1906  president  of  the 
Carnegie  Foundation.  Fourteen  colleges  and 
universities  honored  him  with  the  denees  of 
A.R.  Ph.D.,  LL.D.  and  Sc.D. 


PRrVAT-DOCENT,  pre-vit'  dfi-tsSnt',  in 
the  German  university  system  (and  others 
modeled  on  it),  an  instructor  whose  lectures 
rank  with  those  of  the  professor,  but  who  un- 
like them  has  no  standing  in  Ae  faculty  as  a 
governing  body  of  the  university.  He  receives 
no  fees  except  directly  from  his  pupik.  He 
must  have  received  the  doctoral  degree  and 
also  be  habilitated,  diat  is,  successfully  defended 
a  thesis,  the  result  of  his  own  research.  The 
post  is  commonly  a  means  of  preparation  for 


as  a  stepping-stone  to  hii;;her  university  rank. 

PRIVATE  BANKERS.    See  Banks  and 
Eakking  — Privaii  Banks. 

PRIVATS  BILLS.    See  Bills,  Futate. 


PRIVATE  SAVINGS  BANKS.  See 
Banks  and  Banking  —  World's  Systeus, 
Private  Banks  — Bank  Okcanization  and 
Management. 

PRIVATE  SCHOOLS,  institutions  under 
private  control  as  distinct  from  public,  and  im- 
plying maintenance  by  private  corporations  or 
indivtdaals.  But  the  school  may  be  private,  or 
not  public,  in  its  origin  and  government,  and  if 
'■    itattons  a  '  "        ' 


^n  are  no  limita 


1  who  may  be  nd- 


nuiging 

in  purpose  from  dcmentary  to  profes^onal  edu- 
cation. Thus  in  the  school-fear  1915-16  there 
were  reported  1^665,075  pupils  in  private  ele- 
mentary schools  of  kinder^trtea,  primary  and 
KTammar  grades;  155,135  stndents  in  private 
nieh  schools;  6,^8  students  in  private  normal 
schools,  and  57,540  students  in  the  various  pro- 
fessional schools.  More  than  one-half  of  the 
Erivate  sdiools  were  under  the  control  of  re- 
gious  denominations  and  had  103329  Modents 
of  hi(^  idlool  grade.  The  ordinary  profes- 
sional sdiools  comprised  those  of  theology,  law, 
medicine,  dentistry,  pharmacy,  veterinary  medi- 
cine and  nurse  training,  the  latter  in  general 
being  connected  with  luge  hospitals.  In  spe- 
cialized work  tiiere  were  over  1,300  independent 
commercial  and  business  schools  and  762  private 
high  schools  giving  business  courses.  These 
courses  included  stenography,  typewriting,  te- 
I^raphy,  telephony,  accountancy  and  general 
office  service.  Soon  after  the  outbreak  of  the 
World  War  in  1914  many  large  financial  insti- 
tutions, chambers  of  commerce,  boards  of  trade 
and  colleges  and  universities  established  special 
schools  of  commerce  in  preparation  for  an  ex- 
pected expansion  of  the  foreign  trade  of  the 
United  States  after  the  close  of  the  war,  and  a 
larger  private  specialization  of  educational  ef- 
fort was  deveIot>ed  by  the  necessities  of  the 
government,  especially  after  the  United  States 
entered  the  war.  See  Rucsy;  Editcation,  Acai- 
cuLTinAL,  Secondaby  Schools. 
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by  a  letter  ol  marque,  muces  war  on  the  ship- 
ping of  a  hostile  power.  To  make  war  on  an 
enemy  without  this  commission,  or  on  the  ship- 
ping of  ■  nation  not  specified  in  it,  is  ^ra^. 
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Privateering  wu  aboHihed  tar  isutnal  agree- 
ment amoiw  European  naltons,  except  Spain, 
by  the  Declaration  of  Paris  in  1856;  but  the 
United  States  of  America  refused  to  sign  the 
treaty,  except  on  condition  that  all  private  prop- 
er^ at  sea,  not  contraband,  shoula  be  exempt 
froni  capture:  This  'Marcy,'  or  "American,* 
amendment,  as  it  was  called,  was  not  accepted. 
This  doctrine  was  again  affirmed  by  the  United 
States  delegates  to  the  Peace  Conference  at 
The  Hague  in  1S98,  but  was  again  rejected  by 
the  Eur^ean  powers.  It  is  doubtful,  however, 
bow  far  the  aboHtion  of  privateering  would 
stand  in  a  general  war,  for  it  is  the  natural 
resource  of  a  nation  whose  regular  navy  is  too 
weak  to  make  head  against  the  maritime  powei 
of  the  enemy,  especially  when  the  latter  offers 
the  imitation  of  a  wealthy  conunefce.  It  was 
usual  for  the  couniry  an  whose  behalf  the  pri- 
vateers carried  on  war  to  take  security  for  their 
duty  respecting  the  rights  of  neutrals  and  allies, 
amf  their  observint^  general^  the  law  of  nations. 
In  the  wars  of  1793-1814  many  English  [iri- 
vftteers  were  afloat.  But  in  the  same  period 
no  less  than  10,871  English  ships,  with  orer 
f5,00O/XH),0Oa.  were  aiam  by  French  ■cortairs* ; 
Um  Breton  privateer  Surcimf  took,  in  two 
months  of  18o7,  prizes  worth  $1^56,ZS0.  At  the 
American  Revslution  the  new  republic  fully 
realiied  the  advantj^e  of  its  position  in  preying 
on  (he  mercantile  marine  &i  Great  Britain:  and 
in  the  War  of  1812  British  comttefce  suSered 
severely;  at  the  hands  of  American  privateers,  of 
which  it  was  computed  tW  same  250  were 
afloat  During  the  American  Civil  War.  the 
Confederate  States  otfered  letters  of  marque  to 
ftersons  of  alt  countries,  but  no  admittedly  for- 
eign vessels  were  so  commissioaed.  Duriiw 
the  same  period  the  Congress  of  the  Umied 
States  empowered  the  President  to  grant  com- 
missions to  privateers,  but  none  such  were 
granted.  The  Confederate  cruisers  were  at  first 
regarded  iu  the  North  as  laere  pirates;  and  the 
■Alabama  Claims'  originated  in  the  charge 
against  Great  Britain  of  allowing  the  departure 
of  privateers  frooi  British  ports,  where  ttwy 
were  fitted  out  illegally. 

The  European  War  produced  a  new  form 
of  privateering,  armed  with  torpedoes,  guns 
and  floating  imnc&  The  o^rations  of  sttcb 
craft  were  confined  for  a  v^iile  to  enemy  coast 

objectives  and   the  water<i  of   adiaeeni   'barred 


many,  to  Baltimore,  Md.,  a  distance  of  4,lliU 
miles,  in  1916,  and  her  safe  return  to  Kiel, 
showed  a  startling  menace  to  the  world's  sh^ 
pine.  It  demonstrated  that  the  new  kind  of 
under-sea  craft  could  cruise  in  safety  a  Umg 
distance  from  a  home  base.  The  greatest  feat 
of  the  U-boat  type,  up  to  that  time,  occurred 
.in  May  and  June  1918,  when  a  number  of  sudi 
craft  sank  many  vessels  oS  the  Atlantic  coast 
of  the  United  States. 

PRIVXT,  a  genus  (LiffustfHm)  of  shrubs 
or  trees  of  the  order  Oteaeta.  About  3S 
species  are  knovm,  natives  of  eastern  Asia,  Aus- 
tralia, with  one  of  the  Uediterranean  region. 
They  are  deciduous  or  evergreen  and  bear  ter- 
mitial  panicles  of  small,  whitish,  generaDy  fra- 
grant flowers,  followed  by  nsually  black  berries 
which  often  remain  on  the  plants  during  winter. 
They  ate  iiutly  popular  plants  in  Crabberies 


They  'are  readily  propagated  by  means  of  cut* 
tiugs,  seeds  or  layers,  and  will  succeed  in  almost 
any  soiL  in  full  sun,  on  dry  land  and  imder 
partial  snade.  The  common  privet  (I-vhIj^utc), 


privet  (Z.  ovali folium) ,  a  Japanese  u>edes,  is 
doubtfully  hardy  farther  north  than  New  Yoric 
City.  The  common  privet  has  half -evergreen, 
smooth,  lanceolate  leaves  an '  berries  about  the 
size  of  peas,  black,  rarely  white,  yellow  or 
green.  The  flowers  have  a  strong  ana  sweetish 
odor;  the  leaves,  mildly  astringent,  were  for- 
merly used  in  medicine ;  the  berries,  which  haiK 
on  the  ^rub  during  winter,  have  a  disagreeable 
taste,  but  are  food  for  maiw  kinds  of  birds,  and 
supply  a  pinkpigment  usea  in  map-making  and 
in  dyeing.  The  wood  of  some  of  the  ax^tt 
kinds  is  very  hard  and  is  used  for  making 
shoe-pegs  and  for  turning.  The  only  insect 
that  IS  commonhr  troublesome  upon  the  plants 
is  the  privet  web-worm  iDiaphattia  quadriiliff- 
malis). 

PRIVILEGE  taken  in  its  active  sense  is  s 
particiilar  taw,  or  a  particular  disposition  of  a 
law,  granting  certain  special  prerogatives  to 
some  person  contraiy  to  At  connnon  ri^t 
Examples  of  privilege  may  be  found  in  all 
systems  of  law,  as  in  the  case  of  members  of 
Congress  and  of  the  several  legislatures  when 
in  attendance  at  their  legislative  duties;  par- 
tics  as  witnesses  while  attending  cour^  and 
coming  to  and  returning  from  the  same,  electors 
while  going  or  returning  to  the  election,  are 
all  privileged  from  arrest  except  for  treason; 
felony  or  breach  of  the  peace.  Privileges  from 
arrest  are  eitlwr  general  and  absolute,  oi  limited 
as  to  lime  or  place. 

Ambassadors  and  Aar  servants  are  ^so- 
lutely  so  privileged. 

A  privilege  of  arrest  for  a  legislature  mem- 
ber is  limited  to  the  period  of  the  legislative 
session  and  a  reasonable  time  in  going  and 
returning 

In  the  civil  law  a  privilege  is  a  ri^ht  which 
the  nature  of  a  debt  gives  to  a  creditor,  enti- 
tling him  to  be  preferred  before  other  creditors. 

Privileged  communications  are  those  State- 
ments made  by  a  client  to  his  counsellor  or 
attorney  in  confidence,  relating  to  some  cause 
or  action  then  pending;  suck  communications 
cannot  be  disclosed  without  the  consent  of  the 
clicttL  Tlic  conns  sometimes  exclude  from  evi- 
dence, as  privile^d  communications,  matters  of 
a  jumcial,  political  or  professiou^  nature  on 
the  grounds  of  public  ptAicy. 


imder  proper  circumstances,  protection  against 
arrest  or  from  the  service  of  civil  process. 

A  witness  is  entitled  to  the  privilege  of 
refusing  to  answer  incriminating  qncBtions, 

A  physician  cannot  be  compelled  to  disdosc 
1^  secrets  of  the  sick  room;  a  Roman  Catholic 


tions;  or  a  juror  to  repeat  the  considerations 
of  the  jnrjr  room. 

Of  ancient  and  mediKval  legislation,  the 
Privily  fanned  aa  important  branch ;  in  trndi, 
the  condition  of  the  6o>«alM  ■privikged  classes* 
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was  different  socially,  civilly  and  religiotM)?, 
from  dut  of  the  non-^vtleged.  In  canon  law, 
then  were  two  privileges  pertaining  to  the 
clergy,  the  prioiitgnun  eanonis  and  the  privile- 
gium  fori  By  the  former,  the  person  of  the 
dergytnan,  of  wliatever  degree,  was  protected 
from  vi<^ence  by  the  penalty  of  excommunica- 
tlcm  against  the  offender;  by  Ih^  fatter,  known 
in  England  as  the  •benefit  of  deray,"  the  clergy- 
man was  exempted  from  the  ordinarr  civil  tri- 
bunals, and  could  be  tried  only  in  the  ecclesi- 
astical courts.  Most  of  f*e  purely  dTil  privi- 
leges have  been  abolished  tfarouf^oot  Eur(^ 
by  modem  legisbtioa 

PRIVILEGED  COMMUNICATIONS, 
statemeiits  made  by  a  client  to  his  cotusellor 
or  attorney  in  confidence,  relating  to  some  cause 
or  action  then  pending;  such  communications 
cannot  be  disclosed  without  the  consent  of  the 
client;  the  statements  of  a  patient  to  bis  phy- 
sician, of  a  husband  to  his  wife,  of  a  man  or 
womati  to  a  spiritual  advieer,  in  fact  communi- 
cations or  statements  between  parties  placed  In 
a  confidential  relation  one  to  another  are  _privi- 
leged  in  the  sense  that  one  of  the  parties  to 
such  will  not  be  allowed  against  the  objection 
of  the  other  to  testify  with  reference  thereto 
in  a  court  of  justice.  Anodier  class  of  state- 
ments -wfcich  enjoy  a  measure  of  privilege  are 
defamatory  statements  which  do  not  give  the 
injured  person  a  right  of  action.  The  state- 
ments of  legislators,  judges,  and  in  some  cases 
of  litigants,  their  counsel,  witnesses,  etc,  come 
under  this  class.  In  the  United  States,  how- 
ever, it  is  held  geiteralhr  that  sucji  statements 
renoer  dieir  atitfaors  liable  to  a  civit  action  iriien 
made  in  bad  faith  and  with  malicxms  intenL 
The  privilege,  therefore,  is  conditional  rather 
than  absrime.  .-Conditional  {arrilege  is  also 
extmdetd  to  defamatory  statements  made  by  a 
person  in  the  discharge  of  his  dMy,  whether 
(he  latter  he  puhHc  or  private.  As  example  of 
die  latter  is  the  information  given  by  an  em- 
oloyer  to  another  ecntdoyer  abttU  a  person  who 
has  been  in  his  anploy.  If  bad  faith  and  malice 
are  proven  in  auai  cases  the  employer  giving 
such  information  is  liable  to  action.  Consult 
Hageman,  'Privileged  Action*  (Somerville,  N. 
J.,  1899)  and  UcLaughUn  and  Hart  'Encyclo- 
pedia oi  Ameiican  Government'  (3  vols..  New 
Yorit  1914). 

PRIVILEGES  AND  lUHUHITIBS, 
arc  those  privileges  of  citizens  of  each  State,  in 
the  several  States  of  the  North  American  Union 
which  may  not  be  abricteed  by  State  or  local 
tews.  The  Constitution  of  the  United  States, 
article  IV,  section  2,  paragraph  1,  provides  that 
*the  citizens  of  each  State  ^lall  be  entitled  to 
all  privileges  and  immunities  of  citiiens  in  the 
several  States."  By  die  Fourteenth  Amend- 
ment (section  1),  it  is  provided  that  *no  state 
shall  make  or  enforce  any  law  which  shall 
abridge  the  privileges  or  imrnunities  of  citiicns 
of  the  United  Slates,  nor  shaH  any  state  de- 
prive any  person  of  life,  Ifberty,  or  property 
without  due  process  of  law,  nor  deny  to  any 
IKrson  within  its  jurisdiction  the  equal  protec- 
tion of  the  laws."  What  are  Che  privileges  and 
innnttnities  of  the  dtitem  in  the  several  States 
thus  guaranteed?  At  the  outset  it  may  be 
noticed  that  personal  Uberty,  Che  comer.'Stone 
of  a  r^mblican  govenwuent,  is  forever  placed 
on  a  aecnre  foncdatkin  by  Amendment  Thir- 


teen, which  declares  that  •neitiher  slavery  nor 
involuntary  servitude,  except  as  a  puniHunent 
for  crime,  whereof  the  party  shall  have  been 
duly  convicted,  shall  exist  within  the  United 
States,  nor  any  place  subject  to  their  jurisdic- 
don.*  The  imprisonment  of  duly  convicted 
criminals  is  not  in  conflict  with  this  section,  nor 
IB  the  letting  of  them  out  for  hire  to  contrac- 
tors. By  Amendment  Four,  die  principle  of  the 
English  common  law  that  "every  man's  house 
is  his  cattle*  is  adopted  in  the  words  *the  fight 
of  the  people  to  be  secure  in  their  persons, 
houses,  papers,  and  effects  against  nnreasonable 
searches  and  seizures  shall  not  be  violated."' 
This  provision  a^nst  unreasonable  searches 
and  sdeures  permits  in  civil  and  criminal  cases 
searches  and  seizures  in  cases  e]n)re8s!y  autfior-' 
iced  by  law.  Resistance  to  an  illegal  seinire  Is 
pemiitted,  but  no  more  force  is  allowed  ia 
repelling  an  intrusion  than  is  tmder  the  cir- 
cumstances absolutdy  necessary.  By  Amend- 
ment Two,  "ao  soldier  ^lall  in  time  of  peace  be 
altered  in  any  house  without  the  consent  of 
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to  be  prescribed  by  law.*  To  secnre  the  dti- 
aen  against  nnjuSt  crrmina)  accusations,  and  to 
ptoviae  him  with  a  proper  trial  when  accused, 
die  Constitution  contains  a  nundier  of  safe-' 
gnards;  thus,  by  section  9,  paragT^>h  2, 
me  privilege  of  the  writ  of  kabeat  corpus  is  not 
to  be  suspended,  unless  the  public  safe^  in 
cases  of  rebdlion  or  invasion,  requires.  Bjr 
ulide  III,  para^rairti  3,  jury  trial  is  guar- 
anteed for  all  crimes  except  cases  of  imiieadi- 
metn,  and  the  fnrthcrmost  important  provision 
is  made  that  such  trial  is  to  be  had  in  die 
State  where  the  crime  has  been  comnntted,  but 
when  not  committed  witlitn  any  State,  the  trial 
ia  to  be  had  at  such  places  as  Congress  may 
by  law  have  directed  It  has  been  held  that 
the  accused  is  not  entitled  to  a  jltiy  trial  in  the 
case  of  petty  crimes  and  misdemeanors,  but  only 
in  the  case  of  graver  crimes,  where  at  common 
law  the  Bccnsed  was  entitled  to  a  jury  trial 
As  additional  precautions  in  criminal  trials. 
Amendment  Five  provides  that  no  person  is  to 
be  held  to  answer  for  a  capital  or  otherwise 
infamous  crime,  unless  on  a  presentment  or 
indictment  of  a  grand  jury,  except  in  cases  oo 
curring  in  the  army  or  navy;  or  in  the  militia 
duriuir  war  or  in  time  of  puUic  danger.  This 
amendment  also  provides  that  a  person  ^lall 
not  be  put  in  jeopardy  of  life  or  limb  twice 
for  the  same  ofiease,  nor  be  compelled  in  any 
criminal  case  to  be  a  witness  against  himself; 
nor  be  deprived  of  life,  liberty  or  property 
without  due  process  of  law.  Article  VI  guar- 
antees a  speedy  and  public  trial  by  an  impartial 
jury  and  with  the  assistance  of  counsel  for  his 
defuse.  Excessive  bail,  excessive  fines,  cruel 
and  unusual  punishments,  all  are  forbidden  by 
aitide  VIII.  Recent  legislation,  redolent  of  a 
period  lon^  since  passed,  shows  that  the  fi^t 
of  the  dtizens  to  safeguard  these  elementary 
and  hard-won  privileges  must  be  never-ending, 
illustrating  again  the  maxim  that  'Eternal  vigi- 
lance is  the  price  of  liberty.'  (See  Evidence; 
Libbl;  Intebnational  Law  ;  Witness).  Con- 
sult Cooley,  T.  M.,  'Principles  of  Consdtntional 
Law  in  the  United  States'  {3A  ed.,  Boston 
189S). 

PRIVY  COUNCIL,  in  England,  the  body 
of  advisers  Of  the  sovereign  whkli  formaUy 
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s  those  acts  of  govenunenl  not  properly 
the  province  of  Parliament  Privy  councillors 
are  nominated,  without  patent  or  grant,  at  the 
pleasure  of  the  Crown,  excepting  certain  per- 
sons appointed  ex  o&cio.  They  Hold-  c^ce  for 
life,  or  for  the  life  of  the  sover^gn,  so  that  at 
the  accession  of  a  new  sovereign  the  council 
must  be  —  nominally  at  least ;-  reconstituted. 
The  number  of  privy  councillors  is  not  limited 
l^  law. 

Joriadiction. —  The  duty  of  the  cotmcil,  in 
general,  is  to  advise  the  king  on  affairs  of  State. 
The  Lord  President  of  the  Council  is  required 
by  statute  *to  manage  the  debates  iu  Council, 
to  propose  matters  from  the  sovereign  at  the 
Council  Table,  and  to  report  to  the  sovereign 
(he  resolution  of  the  Council  thereon.*  This 
function,  however,  is  largely  theoretical,  as 
there  are  in  fact  no  debates  in  council,  this  body 
merely  givios  formal  sanction  to  orders  in 
council,  by  which  the  Idn^,  on  the  advice  of 
his  fniniaters,  expresses  his  pleasure  with  re- 
spect to  various  administrative  matters,  as  for 
instance  the  bringins  of  treaties  into  efiect 
grants  of  charters,  the  government  of  colonies 
and  the  regulating  of  deinrtmcntal  business. 
So,  too,  the  Privy  Couttcil  performs  certain 
ceremonial  functions.  For  instance,  in  council 
a  bishop  does  homage  for  the  temporalities  of 
bis  see,  a  minister  takes  the  oath  of  (rfhce  and 
tbe  sheriffs  for  counties  arc  chosen.  The  coun- 
cil has,  besides,  important  duties  of  an  adminis- 
trative or  judicial  nature  vhich  it  performs  by 
committee  or  commission.  Several  of  these 
committees  have  onl^  a  dieorctical  connecdm 
with  the  council,  actuieto  all  intents  and  pur- 
poses independently.  The  Cabinet  itself,  the 
execntive  of  the  United  Kingdom,  is  sudi  a 
committee^  composed  of  ministers  belonsing  to 
die  Privy  Council,  but  it  has  completely  out- 
grown the  parent  body  in  political  importance, 
having  practically  superseded  it  in  the  functions 
v^i(±  this  formerly  jierformed.  The  Board  of 
Trade,  now  under  its  own  president  and  re- 
garded as  a  distinct  department  of  state,  was 
from  the  first  a  committee  of  the  Privy  Council. 
The  Local  Government  Board  of  Agriculture  and 
tile  Board  of  Education  are  similar  developments 
from  the  council,  while  the  nniversities  commit- 
tee, the  committee 'for  the  consiaerationof  char- 
ters of  incorporation  under  the  Municipal  Cor- 
porations Act*  of  1882  are  sHll  subordinate  to  the 
main  body.  The  judicial  functions  of  the  Privy 
Council  are  carried  on  by  its  judicial  committee, 
which  includes  the  Lord  Chancellor  and  the 
four  Lords  of  Appeal  in  Ordinary.  It  is  con- 
cerned chiefly  with  appeals  from  ttie  dominions 
and  colonial  and  Indian  courts,  has  ecclesiasti- 
cal jurisdiction  and  decides  concerning  petitions 
for  extension  of  letters  patent,  copyright,  etc 
The  Privy  Council  is  summoned  on  a  notice  of 
44  hours.  Only  on  very  extraordinary  occa- 
sions is  there  a  full  attendance,  the  presence  of 
rix  members  being  sufficient  to  constitute  a 
council.  Privy  councillors  have  the  title  of 
•right  honorable"  and  rank  immediately  after 
Knights  of  the  Garter.  The  premiers  of  the 
self-governing  colonies  are  called  to  the  Privy 
Council. 

Hiatory.— The  Privy  Council  developed  out 
of  the  curia  regis  (king's  council)  of  the  Nor- 
man period,  which  exercised  judicial  leeisUlive 
and  administrative  functions.    Out  of  ue  airio 


erew  the  courts  of  law  and  equi^  and  the 
nouses  of  Parliament  besides  the  Privy  Council. 
After  the  time  of  Edward  1  appeared  the  coh- 
eilium  orijinariutn,  or  ordinary  council  of  the 
long,  which  in  the  15th  century  gained  the  name 
Priw  Council.  The  Select  Council,  ultimate^ 
the  Cabinet,  began  to  emerge  from  the  larger 
body  aboui  the  same  time.  In  the  time  of 
Edward  III  the  Privy  Council  was  occasionafty 
merged  in  one  assembly  with  the  House  of 
Lords,  and  in  1640  the  Long  Parliament  reduced 
the  powers  of  the  council  In  1679  Sir  William 
Temple  made  an  unsuccessful  attempt  to  reor- 
^nize  it,  but  since  then  it  has  dwindled  into 
insignificance  when  compared  with  its  early 
authoritative  position,  and  its  governmental 
duties  have  been  assumed  by  the  Cabinet.  Ire- 
land has  a  sqiarate  Privy  CounciL  Bodies, 
somewhat  similar  and  bearing  the  same  name, 
formerly  existed  in  several  of  the  American 


the  Engli^  Constitution' 

and  Custom  of  the  Constitution*    (1892), 

PRIVY-PURSE,  KMper  of  the,  an  officer 
of  the  royal  household  in  England,  in  charge 
of  the  payment  of  the  private  expenses, 
including  charities,  of  the  sovereign.  He  has 
no  control  over  any  official  or  bousehtjd  ex- 
penses, and  is  independent  of  the  great  c&ccis 
of  the  household. 

PRIVY-SEAL  (friaalum  sigiUHm).  a 
British  goverDmnntal  seal  formerly  appended  by 
the  sovereign  to  sn^  grant  or  documents  as 
were  afterward  to  pass  the  great  seal;  and 
sometimes  used  in  matters  of  less  consequence, 
which  did  not  require  to  pass  the  great  se^ 
as  to  discharge  a  recognizance,  debt,  etc  No 
writ,  however,  which  related  to  the  comnion  law 
could  pass  the  privy-seaL  From  the  time  of 
Henry  VIII  until  the  reign  of  Queen  Victoria 
the  privy-seal  was  the  warrant  of  the  legality 
of  grants  from  the  Crown,  and  the  andioriff 
for  the  Lord  Chancellor  to  affix  the  great  seal 
Such  grants  were  termed  letters  patent  The 
officer  who  had  the  custody  of  the  privy-seal 
was  andendy  called  clerk  of  the  privy-seal, 
afterward  guardian  del  priv^-seal;  and  later 
Lord  Privy-Seal.  The  Lord  Privy-Seal  could  not 
put  the  seal  to  any  grant  without  good  warrant; 
nor  with  warrant  if  it  was  against  the  law  or 
inconvenient  without  first  acquainting  the  sov- 
ereign therewith.  In  1884  the  Great  Seal  Act 
stipulated  that  all  documents  required  to  pass 
the  great  seal  need  not  be  passed^  under  the 
privy-seal,  a  warrant  under  the  sign  manual 
countersigned  by  the  Lord  Chancellor,  Secre- 
tary of  State  or  a  hi^h  treasury  ofbdal  being 
sulticienl.  Although  without  salary  and  no  def- 
inite duties,  the  title  of  Lord  Privy-Seal, 
with  its  former  rank  as  £fth  ^reat  officer  of  the 
state  and  a  seat  in  the  Cabinet,  is  conferred 
usually  uiKW  a  peer  above  the  rank  of  baron, 
although  a  commoner  may  rccdve  the  honorary 

title. 

PRIX  DB  ROHB,  prS  dt  rom  (Prcncli 
<priaes  of  Rotne*).  awards  made  fay  the  French 
government  to  art  students  which  «ititled  the 
winners  to  advanced  courses  of  studies  at 
I'BcDle   or    I'Acailimie    de    France    in    Rome. 


PRIZE  — I^IZS  COUKTS  AND  PRIZS  JURISDICTION 
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The  institution  was  founded  by  Louis  XIV. 
in  1666,  at  the  susgeation  of  Colbert  and 
was  enlarged  by  Napoleon.  its  object  is 
to  complete  the  education  of  promising  stu- 
dents in  all  branches  of  art,  bv  stui^  of 
the  classics  in  Rome.  Those  eligibie  for  the 
prizes  are  painters,  sculptoi^,  architects,  musi- 
cians and  engravers,  and  the  privilege  bestowed 
consists  of  an  annual  income  of  4,000  francs  for 
four  years  and  exempdon  from  military  serv- 
ice. Candidates  must  be  Frenchmen  between 
the  ages  of  15  and  30,  and 'must  have  done 
certain  work  at  die  Ecole  des  Beaux  Arts  or 
elsewhere.  The  competition  is  so  arranged  as 
to  comprise  only  10  students  from  each  de- 
partment for  the  final  competition,  and  these 
are  allowed  three  months  in  which  to  accom- 
plish the  work  they  put  in  for  the  prize.  While 
studyinK  at  Rome  the  successful  competitor  is 
expected  to  send  to  the  Salon,  or  if  he  be  a 
musician  to  the  Conservatoire,  every  year, 
soecimens  of  the  work  he  is  engaeed  in,  and 
thus  report  progress. 

PRIZE,  property  taken  from  an  enemy  in 
war;  that  which  is  seized  by  fightijijr,  especially 
a  ship,  with  the  goods  contained  in  her;  any 
description  of  goods  or  orope ny  seized  by 
force  as  spoil  or  plunder.  The  law  as  to  prizes 
taken  at  sea  is  retfulated  by  international  law. 
In  order  to  vest  (he  title  of  the  prize  in  the 
captors  it  must  be  brought  with  due  care  Into 
SOfhe  convenient  port  for  adjii£cation  by  a 
competent  court.  In  the  United  States,  the 
court  of  naval  jurisdiction  is  the  Federal  Dis- 
trict Court,  from  which  eases  may  be  removed 
under  certain  conditions  to  the  Circuit  Court, 
or  for  final  adjudgment  to  the  Stipreme  Court 
In  Great  Britain,  die  subject  of  prizes,  captures, 
condemnation,  etc..  are  vested  exclusively  in 
the  Admiralty  Division  of  the  HiKh  Court  of 
Justice.  (See  ADHiRALTy  Law;  Pjize-mowet). 
Consult  Barclay,  T.,  *Law  and  Usage  of  War> 
(Boston  1914). 

PRIZE  COURTS  AND  PRIZE  JURIS- 
DICTION. As  a  general  rule  when  enemy 
property  is  captured  at  sea  under  circumstiinces 
that  render  it  liable  to  appropriation  and  con- 
fiscation by  the  captor  the  rights  of  the  original 
owner  are  extinguished.  Bui  it  may  be  that 
there  is  doubt  as  to  whether  the  property  is 
really  enemy-owned,  or  whether  it  was  captured 
in  waters  where  warlike  operations  may  be 
lawfully  carried  on,  or  whether  it  was  not 
immune  from  capture  by  reason  of  its  bein^ 
in  a  neutral  vessel,  and  the  tike.  It  is  now  a 
well-established  rule  of  the  law  of  nations  that 
in  all  such  cases  the  right  of  (he  captor  to  the 
property  in  question  ought  to  be  made  the  sub- 
ject of  adjudication  by  a  coun.  It  is  generally 
admitted  diat  the  captor  may  destroy  by  sink- 
ing or  otherwise  an  enemy  priie  when  Oiere  is 
no  doubt  as  to  its  character  and  ownership,  and 
when  tor  lack  of  a  sufficient  coal  supply  or 
inability  to  ^lare  a  prize  crew  he  cannot  lake 
the  prize  in  to  a  home  port  for  adjudication  by 
a  prize  court,  or  when  the  taking  of  it  in  would 
expose  the  captor  to  the  danger  of  destruc- 
tion or  his  prize  to  liability  to  recapture. 
The  right  of  destrtiction  in  such  cases  was  gen- 
erally exercised  bv  Confederate  naval  com- 
manders durinf;  the  American  Civil  War,  and  it 
has  been  exercised  on  a  large  scale  by  German 
naval  commanders  during  the  present  war.    In 


both  cases  the  home  ports  of  the  captor  were 
blockaded  by  the  enemy  and  since  neutral 
ports  are  not  open  to  a  belligerent  for  the 
sequestration  of  his  prizes  the  captors  had  no 
other  alternative  than  to  destroy  their  prizes. 
But  as  to  the  right  to  destroy  neutral  prizes 
without  submitting  the  question  of  the  legality 
of  the  capture  to  a  prize  court  for  adjudication, 
the  law  and  practice  of  the  past  is  otherwise. 
Uost  text-wnters  on  international  law  main- 
tain thai  in  such  cases  a  captor  has  no  right 
of  destruction.  German  naval  commando's 
during  die  recent  World  War,  however,  acted 
on  the  ccHitrary  assumption  and  made  no  dis- 
tinction between  enemy  prizes  and  neutral 
prizes,  and  whenever  possible  destroyed 
both  alike  without  taking  them  in  for  adjudica- 
tion fay  the  courts.  Sir  Edward  Grejr  recently 
stated  the  ctistomary  rule  when  he  said  'Great 
Britain  has  always  maintained  that  the  rig^t  to 
destroy  is  confined  to  eneviy  vessels  only,  and 
this  view  is  favored  by  other  powers."  Con- 
cerning the  light  to  destroy  neutral  vessels,  the 
view  hitherto  taken  by  the  greater  naval  powers 
has  been  that,  in  the  event  of  its  being  im- 
possible to  bring  in  a  vessel  for  adjudication 
she  must  be  released.  The  prize  courts  o£ 
Great  Britain  for  more  than  two  centuries  have 
held  this  to  be  a  rule  of  the  law  of  nations 
and  there  appears  to  be  no  instance  during  the 
wars  of  the  19th  century  in  which  a  captor 
deliberately  destroyed  a  neutral  prize  instud  of 
takmg  it  in  for  adjudication  by  a  prize  courL 

lAe  institution  of  prize  courts  for  the  de- 
termination of  the  legality  of  captures  at  sea 
is,  however,  of  modern  origin.  Prior  to  the 
loth  century  there  does  not  appear  to  have  been 
any  such  institution  as  a  prize  tribunal.  When, 
therefore,  a  capture  was  made  at  sea  the  captor 
determined  for  himself  by  a  summary  inspec- 
tion of  the  ship's  papers  and  an  examination  of 
the  persons  on  board  whether  the  vessel  or  its 
cargo  should  be  confiscated  as  lawful  prize  or 
allowed  to  proceed.  The  only  remedy  of  the 
owner  in  such  cases  was  to  petition  the  king 
for  redress.  By  a  British  order  in  council 
issued  in  1585  it  was  decreed  that  henceforth 
all  prizes  should  be  brought  in  for  adjudication. 
Ultimately  it  became  the  practice  in  all  countries 
in  time  of  war  to  set  up  tribunals  for  the 
purpose  of  deciding  upon  the  validity  of 
captures  made  by  their  cruisers  at  sea.  These 
tribunals  came  to  be  known  as  prize  courts. 
In  England  jurisdiction  in  all  matters  of  prize 
was  conferred  upon  the  High  Court  of  Ad- 
nuralty  by  virtue  of  a  special  commission 
issued  by  the  Crown  at  (he  outbreak  of  war, 
and  by  the  Naval  Prize  Act  of  1864  the  Court 
of  Admiralty  was  constituted  a  permanent  court 
of  prize,  independent  of  any  commission  issued 
nnder  die  great  seal.  More  recently  the  High 
Court  of  Justice  was  substituted  for  the  Court 
of  Admiralty  as  a  permanent  prize  court  and 
its  jurisdiction  is  actually  exercised  by  the  Pro- 
hate,  Admiralty  and  Divorce  Division.  During 
the  Napoleonic  wars  the  prize  court  of  Eng- 
land was  made  famous  by  the  decisions  of 
Lord  Stowell,  During  the  Crimean  War  the 
court  was  presided  over  b]r  Dr.  Lushingtoa  and 
during  the  World  War  it  was  held  by  Sir 
Samud  Evans.  Special  commissions  to  de- 
dde  questions  of  prize  were  also  issued  to 
various  courts  in  the  overseas  dominions  and 
the  colonies,  for  example  at  Alexandria,  Ualta, 


«1* 


^JftUnCOUKIIB  AND  PRitt  JUKIMUCnOR 


Ottawa  and  other  places.  Appeals  may  be  taken 
to  the  Judicial  cotnmiitee  of  the  Privy  Council. 
In  the  United  States  the  Federal  District 
Courts  have  original  jurisdiction  in  prize  cases 
bat  claimants  may  take  appeals  to  the  Snpretne 
Court.     In  France  the  prize  jurisdiction  i 


ercised  by  a  Council  of  Prizes  consisting  of 
five  members.  In  Germany  there  were  during 
the  World  War  two  prite  courts,  one  located 
at  Hamburg,  the  other  at  Kiel,  each  held  by 
five  judges.  Cases  ceuld  be  appealed  to  the 
Supreme  Court  of  Prii*  at  Berlin,  composed  of 
seven  jndgts.  Priie  courts  are  municipal 
tribunals  although  the  law  which  they  apply 
b  international  law  and  the  rights  which  they 
are  called  upon  to  adjudicate  are  in  most  cases 
those  asserted  by  the  citizens  or  subjects  of 
foreign  states.  They  are.  in  short,  practically 
judges  in  their  own  cases  and  are  txposed  to 
Qk  temptation,  to  the  bias  and  prejudice  which 
may  be  expected  of  courts  in  deciding  issues 
between  their  own  government  and  foreign 
claimants.  Added  to  this  defect  is  the  absence 
of  an  international  code  of  prize  law  and  the 
consequent  divergences  of  view  regarding  the 
rules  to  be  applied.  To  remove  these  defects 
the  second  Hague  Conference  in  1907  adopted 
a  convention  providinR  for  the  establishment 
of  an  international  prize  court,  and  the  Inter- 
national Naval  Conference  at  London  in  1909 
formulated  a  code  of  prize  law  dealing  wirii 
such  matters  as  (blockade,  contraband,  the  de- 
struction of  prizes,  transfer  of  flag,  unneutral 
service  and  fhe  like.  The  international  prize 
court  was  to  be  composed  of  IS  judges  and 
upon  the  court  the  eight  prindoal  maritine 
powers  were  to  be  always  represented.  From 
the  decisions  of  national  prize  courls  appeals 
miffht  be  taken  to  the  iniemaliona]  tribunal, 
which  it  was  beUeved  would  be  more  likely  to 
decide  the  questions  submitted  to  it  with  less 
bias  and  prejudice  than  could  be  expected  of 
national  courts.  Unfortunately,  however,  owing 
to  differences  of  opinion  among  the  nations  in 
regard  to  the  constitution  of  the  court  it  has 
never  been  organized,  and  in  consequence  of 
the  failure  of  the  powers  to  ratify  the  Declara- 
tion of  London  (q.v.l  there  is  as  vel  no  inter- 
national prize  code  binding  upon  the  national 
tribunals.  Some  stales  lilce  Germany  and 
France  have  put  into  efTect  prize  codes  of  their 
own.  The  United  States  government  issued 
such  a  code  in  1900  but  five  years  later  it  waa 
revoked  by  President  Roosevelt  (see  Laws  OF 
War,  The).  Great  Britain  issued  a  manual  of 
naval  prize  law  in  18S8  but  it  has  since  been 
withdrawn.  British  prise  law  is  now  found  mainly 
in  the  Naval  Prize  Act  of  IBfA,  the  Pti»e 
Courts  Act  of  1894  and  various  orders  in 
nouncil  issued  thereunder.  The  remainder  con- 
sists of  custom  and  judidal  precedent.  All 
authorities  are  in  agreement  that  attiourfi  prize 
courts  are  municipal  tribunals  the  law  which 
they  must  apply  is  intematianal  law,  but  as 
stated  above  there  are  wide  divergencies  at 
opinions  to  what  that  law  is  in  respect  to  many 
dUestions,  and  the  failure  to  t^tify  die  Declara- 
tion of  London  leaves  the  priM  courts  of  each 
nation  free  lo  interpret  the  customaTy  law  ac- 
cording to  their  own  notions  and  apply  such 
mlcs  as  they  consider  to  have  become  well 
established.  The  view  that  priie  courts  are 
tntHuI  to  apptjr  the  law  of  natione  was  affirmed 


by  hard  Stowell  in  the  case  of  the  Maria  as 
long  ago  as  1799  and  the  early  commisslans 
issued  to  the  Court  of  Admiralty  required  thai 
it  should  "hear  and  determine  accormng  to  the 
course  of  admiralty  and  the  law  of  nations.* 
As  late  as  the  year  1916  the  judicial  committee 
of  the  Privy  Council  in  the  case  of  the  Zomoro 
laid  down  this  principle.  "The  law  which  the 
prize  court  is  to  administer,*  it  said,  *rs  not 
the  national  law,  or,  as  it  is  sometimes  called, 
the  municipal  law,  hut  the  law  of  nations;  In 
other  words  intefnationa)  law." 

But  suppose  *e  municipal  law  of  a  stale 
is  contrary  to  international  law.  Must  the 
prize  court  ^vc  effect  to  the  former  or  the 
latter?  The  question  was  presented  to  Lord 
Stowell  in  1811  in  the  case  of  the  Fox  and  he 
disposed  of  it  rather  nn satisfactorily  by  saying 
that  the  court  wonid  assume  that  an  order  in 
council  of  the  king  which  was  believed  to  be 
contrary  to  the  rules  of  international  law  was 
in  accord  widi  international  law  and  that  the 
court  could  not  'without  extreme  indecency* 
presume  Ihe  existence  of  a  conJKct^  The 
issue  was  again  raised  in  England  during  the 
World  War  in  the  case  of  the  ZantOra  which 
involved  the  question  as  to  whether  an  order 
of  die  king  ui  council  contrary  to  the  estab- 
lished rule  of  intematioiul  law  was  binding 
upon  the  jirize  court,  asd  upon  appeal  to  the 
judicial  committee  of  the  Pnvy  Council  it  was 
held  that  sudi  an  order  wa«  not  bindintt  The 
Privy  Council  admitted  that  if  an  act  of  Parlia- 
meM  contrary  to  international  law  wore  passed 
h  would  be  binding  ui>oa  the  prize  court,  but 
orders  in  coondl  stood  on  a  different  footing 
and  they  were  not  bo  fcinding  what  in  conflict 
with  intematianal  law.  The  idea  that  the  king 
in  council  could  prescritjc  or  alter  the  law  to 
be  adminisiered  by  the  prize  court,  it  said,  was 
out  of  hann<Kiy  with  the  pr^nctpfes  of  the 
British  Constituiion.  The  Supreme  Cotnt  of  the 
United  States  has  long  held  to  the  same  rale, 
that  iti  to  »»y,  the  coucts  are  bound  by  mugid- 
pal  statutes  even  when  Ihey  are  contrary  lo 
international  law,  although  they  are  not  bound 
by  executive  orders  which  are  in  conflict  with 
the  established  prindples  of  international  !aw. 

The  procedure  of  a  prize  court  is  in  the 
nature  of  an  inquest  upon  the  property  which 
has  been  placed  within  its  custody,  tor  the 
purpose  of  discovering  whether  it  has  been 
lawfully  captured  and  whether  it  was  liable  to 
capture.  TTie  proceedings  begpn  by  the  action 
of  a  representative  of  the  captor  government 
in  libdhng  the  property,  that  is,  by  petitioning 
the  court  to  hold  an  inquiry.  He  submits  with 
the  petition  the  ship's  papers,  affidavits  and 
other  documents  which  contain  evidence  of  the 
liability  of  the  ship  or  cargo  to  capture  and  of 
the  lawfulncfis  of  the  c^turc.  Notice  is  then 
given  to  the  claimant  in  order  that  he  may  come 
forward  and  assert  whatever  rights  he  nuv  have 
in  the  property,  libelled.  Ordinarily  enony 
claimants  are  not  allowed  to  appear  but  curing 
the  World  War  the  president  of  the  Briti^  prize 
court  made  an  exception  ia  the  case  of  enemy 
claimants  who  asserted  any  right,  title  or  inter- 
est under  any  of  The  Hague  -conventions.  AD 
such  persons  were  permitted  to  appear  by 
connsel  and  assert  freely  their  lig^tft,  in  spile 
of  their  enemy  character.  Prior  to  the  Ameri- 
can Gvtl  War  it  was  considered  to  be  an  estab- 


PKIZB-PIOHTIHO 


«ir 


lished  rule  of  prize  procedure  that  the  evidence 
must  come  in  the  first  instance  from  the  ship's 
papers  and  the  deposition;  of  the  officers  and 
crew  of  the  vessel,  Ordmarily  extrinsic  evi- 
dence could  not  be  adduced  by  the  captor.  Dur- 
ing that  war,  however,  it  was  found  impossible 
to  adhere  strictlj'  to  the  old  rule,  especially 
in  cases  o£  continuous  voyages  where  it  was 
necessary  to  prove  the  actual  intention  of  the 
dipper.  In  theory  the  burden  of  proof  lies 
upon  the  captor,  but  generally  in  practice  it 
is  upon  the  claimant,  and  property  brought  in 
by  the  captor  rarely  escapes  condemnation  un- 
less the  owner  can  prove  that  it  was  not  liable 
to  capture.  If  the  character  of  the  evidence 
referred  to  above,  technically  known  as  evi- 
dence 'in  preparatof:^,*  is  deemed  sufficient  by 
the  court,  It  renders  its  decision.  If  not,  what 
is  styled  'further  proof*  is  calfed  for  and  the 
proceedings  take  on  more  of  the  character  of 
an  ordinary  judicial  trial  between  litigants. 

The  Bntish  priw  court  rules  of  1914  intro- 
duced an  important  change  in  the  established 
Srocedure  by  allowing  cases  to  be  decided  in  the 
rst  instance  upon  'such  further  evidence,  if 
any,  as  might  be  admitted  by  the  judge.*  tfn- 
der  this  rule  each  side  was  free  at  the  outset, 
as  in  an  ordinary  civil  or  criminal  action,  to 
establish  his  case  by  any  and  all  evidence  that 
it  could  produce.  The  United  States  govern- 
ment complained  of  this  new  rule  and  asserted 
that  it  was  a  well-established  and  lon^-settled 
practice  to  consider  at  the  first  hearing  only 
the  ship's  papers  and  documents  and  that  the 
introduction  of  additional  evidence  could  not  be 
allowed  except  upon  an  order  of  the  court  for 
•further  proof"  and  then  onlv  after  the  case 
had  been  fully  heard  upon  the  facts  already 
in  evidence.  In  short,  under  the  new  rule  there 
was  no  longer  a  'first  hearing"  on  the  evidence 
derived  from  the  ship  and  the  prize  court  was 
DO  longer  precluded  from  receiving  extrinsic 
evidence  from  any  and  every  source.  To  this 
criticism  the  British  covernmenl  replied  that 
modem  conditions  had  rendered  the  old  rule 
obsolete  and  in  any  case  the  practice  and  pro- 
cedure of  prize  courts  were  not  regulated  by 
interoational  law  but  were  determined  by  each 
nation  for  itself.  Finally,  the  procedure  re- 
ferred to  in  the  American  note  of  protest  had 
never  been  followed  by  the  priie  courts  of 
France  or  any  other  Continental  country;  it  was 
not,  therefore,  international  law.  The  decree  ot 
the  prize  court  is  usually  that  the  ship  or  goodi 
or  both  shall  be  condemned  or  released.  In 
the  case  of  enero^  ships  found  in  port  at  the 
outbreak  of  war,  if  not  liable  to  condemnation, 
decrees  detaining  them  until  the  end  of  the  war 
are  issued.  A  large  number  of  sudi  decrees 
were  issued  by  the  British  prize  conrt  dur- 
ing the  World  War.  Except  during  the  first 
days  of  the  war  there  were  few  captures  at  sea. 
Most  of  the  ships  which  were  made  the  object 
of  prize  proceedings  were  seized  in  port  at  the 
beginning  of  the  war  and  decrees  of  detention 
rather  than  of  condemnation  were  Issued.  Ger- 
man merchant  vessels  encountered  on  the  hi^h 
seas  proceeding  to  and  from  British  ports,  m 
ignorance  of  the  outbreak  of  hostilities,  how- 
ever, were  condemned  by  the  prize  court,  in 
consequence  of  Germany's  failure  to  ratify  the 
article  of  The  Hague  Convention  which  ex- 
eiKipted  such  vessels  from  capture. 


When  a  dett«e  of  condemnation  is  issued 
the  vessel  in  some  countries,  e.^.^  France,  is 
condemned  to  the  captors  who  divide  the  pro- 
ceeds of  die  prize  among  them.  This  was  the 
practice  in  Great  Britain  tintil  the  outbreak  of 
the  World  War  when  the  nrfes  relating  to 
boiuities  were  altered.  The  captors  no  longer 
receive  die  prite  hut  the  court  awards  a  bounty 
of  iS  to  each  person  actually  present  or  taking 

Srt  in  the  captui«  or  destruction  of  the  ships. 
1896  bounties  for  captures  at  sea  were  abol- 
ished by  an  act  ot  Congress.  It  has  always 
been  the  Brrtiah  practice  to  award  compensa- 
tion to  neutral  mcrdiants  by  condemning  the 
captor  in  damages  and  costs  when  the  Tatter 
fails  to  make  out  a  case  i^nst  a  pri«e  brought 
in  for  carrying  contraband  and  there  was  no 
good  ground  for  the  seinre.  fi«t  Ms  practice 
has  not  heen  followed  <on  the  Contment 
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jAHts  W.  GAxmK, 
ProftMor  of  Politkai  SeUnte,  Umvtrsity  of 
tlliHoit. 
PRIZE-FIGHTING,  fitting  with  the  fists 
for  a  reward  or  prize.  "Ilie  ancient  Greeks 
were  the  earliest  to  have  prize-fights  among 
their  sports,  so  Ear  as  our  historic  knowledge 


sport  was  so  popular  that  the  nation  placed 
gods  and  heroes  among  the  victors  in  the  ring, 
among  them  Apollo,  Heracles,  Tydeus,  Poly- 
deuces.  It  was  considered  one  of  the  hardest 
and  most  dangerous  games  and  death  during 
or  soon  after  the  encounter  was  common.  They 
used  the  ctestut,  made  of  thongs  or  strips  of 
leather  which  were  tied  around  the  Ggfaters' 
hands  to  make  the  impact  of  a  blow  more  tell- 
ing. Later  the  etrstits.  was  loaded  with  lead 
producing  frightful  weuions.     First 


•amphitheatre*  where,  as  "Master  of  Ye  Noble 
Science  of  Defence*  (as  his  printed  circular 
reads),  he  taught  the  nobility  and  gentry  "ye 
use  of  ye  small  back  sword  and  quarter-staff 
at  home  and  abroad.*  His  encounter  with  Ned 
Sutton,  in  1727,  started  with  a  broadsword 
bout,  after  which  they  took  tip  their  unarmed 
encounter,  which  was  as  much  a  wrestle  as  a 
fist-fight.    In  1733  a  Venetian,  *The  Gondolier,* 


round.  His  victory  was  soon  followed  by  his 
defeat  in  a  true  fisRcufl  encounter  with  Nathan- 
iel Peartree.  Bo*  these  British  fighters  were 
pupils  of  Pigg,  as  were  also  Tom  Pipes  and 
George  Gretting  who  fought  each  other  —  none 
challenging  the  champion  Figg.  Pipes  beat 
Gretting.  In  1734  George  Taylor  (on  Figg's 
death)   claimed  the  championship,  me  reanm 
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not  being  quite  clear,  but  none  disputed  the 
claim.  Jack  Broughton  became  the  third  cham- 
pioa  and  introduced  the  sole  bare-loiuckled 
hfifit  with  the  broadsword  and  other  combats 
discarded.  He  also  reduced  the  'rules"  of  the 
'ring"  to  a  fine  art  The  next  champion  was 
John  Slack,  butcher,  who  beat  Broughton  in 
1750.  But  the  Duke  of  Cumherland,  who  had 
been  a  great  and  admiring  patron  of  Broughton, 
and  who  had  bet  $50,000  aipinst  $5,000  on  him, 
considered  he  had  been  swmdlcd  by  a  palpable 
fake  figt^t,  closed  the  old  amphitheatre  and  set 
the  police  on  the  trail  of  the  ex-champion, 
William  Stevens,  *The  Nailer,"  pounded  the 
fight  out  of  Slack,  after  breaking  nis  arm ;  but 
only  to  hold  the  title  some  eight  and  one-half 
months.      Then,    from    appearances,   he 


George  Meggs,  which  felled  him,  he  walking  off 
laughmg  'none  the  worse  for  the  fray.*  Meggs 
had  to  leave  London  on  account  of  the  scantuil 
and  was  beaten  by  MUlsom,  a  Bath  baker,  who 
held  the  title  for  three  years.  In  1765  Tom 
Juchau,  "The  Disher,"  defeated  Millsom,  to  tie 
beaten  the  following  year  by  William  Darts,  a 
dyer,  at  Guilford,  with  a  stake  of  $5,000,  the 
largest  since  the  Broughton-Slack  affair.  Darts 
was  knocked  out,  in  1769,  by  Lyons,  the  water- 
man, the  betting  10  to  1  against  the  latter. 
Lyons  retired  and  gave  back  the  title  to  Darts 
who  lost  it  to  Peter  Corcoran,  a  herculean  six- 
foot  Irishman,  who  held  the  cfaatapionsbip  till 
1776,  when  he  was  beaten  by  Harry  Sellers 
(13th  champion)  in. a  match  for  a  slake  of  $500 
and  a  wager  of  $3,000.  Thomas  Jackling  (fre- 
quently mentioned  as  Tom  Johnson)  became  14th 
champion  after  bcatinv  a  number  of  challengers. 
'Big  Ben»  Brain,  in  1791.  defeated  Jackling,  but 
died  in  1794,  having  been  a  sick  man  for  years 
before  he  won  the  title.  Daniel  Mendoza,  a 
Jew,  held  the  16th  title,  improving  the  science 
with  his  skill  and  ending  the  reign  of  the  crude 
slugger.  Mendoza  also  introduced  the  profit- 
able occupation  of  sparring  exhibition  tours, 
and  fcuilt  the  Lyceum  in  the  Strand,  London, 
for  teaching  the  'noble  art.*  John  Jackson 
next  became  champion,  in  1795.  Nineteenth 
holder  of  the  title  was  Jack  Bartholomew,  who 
was  knocked  out  by  James  Belcher,  grandson 
of  the  4th  champion.  Slack,  in  his  19th  year. 
Next  came  Hen  Pearce  ("The  Game  Chicken*) 
as  2Ist  champion,  with  John  Gully,  his  succes- 
sor, who  retired  and  became  member  of  Parlia- 
ment. Thomas  Cribb  was  23d  champion,  and 
beat  the  American  negro  (first  of  his  race  to 
enter  the  ring)  Bill  lUchmond  in  1805.  Thomas 
Uolyneaux,  another  American  negro,  after 
beatmg  Burrows  and  Blake  claimed  a  champion- 
ship match  with  CrJbb.  but  lost  the  fight  in  1810 
and  again  in  1811,  Tbomas  Winter,  under  the 
alias  of  Spring,  look  the  24th  championship  in 
1823.  Tom  Cannon  got  the  title  in  1824,  and 
Jem  \yard  in  1825.  James  Burke  became  27th 
champion  in  1833,  but,  on  his  return  from  an 
American  tour,  he  was  beaten  by  William 
Thompson  (Bendigo)  in  1839.  Then  Ben  Gaunt, 
who  had  beaten  Bcndigo  before  he  met  Burke, 
was  declared  champion,  losing  the  title  to  Nick 
Ward,  but  regaining  it  (as  33d  chamoioa).  In 
1845  Bendiffo  again  won  the  title.  Caunt  met 
'The  Michigan  Giant,*  Charles  Freeman,  to 
m^e  an  engagement,  but  the  American's  seven- 


foot-three  height  and  333  pounds  of  trained 
fighting  flesh  and  bone  caused  him  to  take  the 
giant  to  England  on  an  exhibition  tour.  Wil- 
liam Perry,  'The  Tipton  Slasher,'  became  3Sth 
champion  in  1850,  passing  the  title  over  to 
Harry  Broome  on  a  foul  m  1851.  Tom  Pad- 
dock was  champion  (37th)  from  1856  to  18S8, 
when  he  was  defeated  by  Tom  Sayers,  who  be- 
came 38th  champion  heavyweight  after  having 
beaten  all  comers  as  middlewei^t  till  Nat 
Langham  defeated  him.  Sayers  held  his  own 
when  1860  brought  him  a  contestant  in  the 
American  champion,  J.  C.  Heenan  ('Benecia 
Boy*).  This  noted  battle  in  1860  was  slopped 
by  the  referee  in  the  42d  round,  Heenan  blinded 
in  both  eyes  and  Sayers  with  his  right  arm  out 
of  commission  since  the  seventh  round.  The 
draw  was  never  fought  out,  the  world's  title 
bcine  held  jointly  by  both,  each  presented  with 
a  belt  Heenan,  in  1863,  was  beaten  by  Tom 
King  in  England,  he  becoming  the  40th  cham- 
pion. So  England  had  held  me  championship 
for  two  centuries,  losing  but  one  battle  to  the 
Irishman,  Peter  Corcoran,  and  the  draw  with 
Heenan.  Jem  Mace  became  champion  in  Eng- 
land in  January  1862,  only  to  lose  it  back  10 
Tom  King  in  November,  Heenan,  returning  to 
England  as  the  American  champion,  was 
knocked  out  by  King,  he  becoming  world  cham- 

5 ion.  Mace  next  became  ( 1863)  champion, 
eating  Joe  (Joss.  America  sent  Joe  Cobum, 
an  Irish -American,  to  get  the  belt  but  in  1864 
he  returned  without  a  fight  and  claimed  the 
championship ;  later  in  the  year  Joe  Wormald 
went  to  England  to  fight  for  the  championship 
but  on  account  of  an  accident  lost  his  engage- 
ment stake  without  a  fight.  Squabbles  and 
fiolice  interference  made  prize -fighting  in  Eng- 
and  so  diflicuit  that  the  sport  had  to  be  carried 
on  in  America.  Here  the  police  made  the  carry- 
ing out  of  engagements  quite  difficult,  and  in 
1868  the  meeting  of  Ned  O'Baldwin,  lie  Irish- 
man, and  Joe  Wormald  at  Lynnfield,  Mass., 
was  br<Aen  up  by  the  police.  But  Mace  met 
Tom  Allen  near  New  Orleans  in  1870,  defeating 
Allen  in  10  terrific  rounds.  And  with  Mace's 
retirement  in  1873  we  have  reached  the  last 
English  champion.  An  attempt  at  reviving 
prize-fighting  in  England  was  made  1889-90, 
when  the  engagement  was  made  between  the 
Australians  Slavin  and  M'Auliffe,  but  Hie  fi^t 
at  Walworth  was  stopped  and,  encountering 
later,  they  were  both  arrested.  What  the  old- 
time  sports  called  priie-fighting,  however,  was 
killed  when  gloves  (even  if  only  four  ounces) 
had  to  be  used  by  professionals.  The  brutality 
of  the  bare-fcniidtled  prizefights  gave  place  10 
the  more  scientific  boxing.  In  1885  James 
Smith  won  the  heavyweight  championship  of 
England.  In  1887  he  was  defeated  by  Jake  Kil- 
rain  of  Boston,  the  latter  now  becoming  the 
world's  champion.  John  L.  Sullivan,  of  Boston, 
defeated  Kilrain  in  1839  in  what  is  thought  to 
have  been  the  last  contest  in  America  under 
London  prize-ring  rules.  Sullivan  remained 
champbn  until  1892  when  he  was  defeated  by 

James  1.  Corbell  the  cleverest  boxer  the  world 
ad  hitlicrto  known  or  perhaps  will  ever  know. 
In  1897  Robert  Fitzsimmons  defeated  C>3rbett, 
but  only  held  the  championship  three  years,  los- 
ing it  to  James  1.  Jeffries  at  Coney  Island,  N.  Y., 
in  1900.  For  eight  years  Jeffries  defeated  sev- 
eral aspirants  for  championship  Iioaors,  but  oti 
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4  July  1910  was  defeated  at  Reno,  Nev^  by  the 
colored  pugilist  Jack  Johnson.  The  latter  lost 
his  crown  to  Jess  Willard  at  Havana,  Cuba,  5 
April  1915.  On  4  July  1919,  Willard  foiwht 
Jack  Dempsey  at  Toledo,  Ohio,  and  was  de- 
feated in  three  rounds.  (See  BoJUIfc).  Con- 
sult <Fistiana>  (London  1868);  'American  Fis- 
tiana'  (New  York  1876) ;  Lvnch,  'The  Com- 
plete Amateur  Boxer'  (London  1913) :  Miles, 
•PuwiUstica'  (3  vols.,  London  1863) ;  O'Reilly, 
•Ethics  of  Boxing*  (Boston  1888) ;  Doran, 
'Self-Detcnse>  (Toronto  1879):  <Boxing' 
(Badminton  Dbrary,  London  1899) ;  'Boxing* 
(in  Oval  Series,  ib.  1896);  <Boxing»  (Spal- 
ding's Libraries,  New  York  annually)  j  Trotter, 
'Practical  Treatise  on  Boxing*  (Philadelphia 
1900). 

PRIZB-HONBY,  in  warfare,  money  paid 
to  die  captors  of  a  ship  or  place  whore  booty 
has  been  obtained,  the  money  being  realized  by 
the  sale  of  the  captured  jwoperty  after  the  es- 
tablished court,  on  full  evidence,  has  adjudged 
it  lawful  spoil.  The  amount  realtzed  by  the 
sale,  placed  in  the  hands  of  the  official  account- 
ant of  the  navy,  is  distributed  ratab^,  according 
to  rank,  among  the  officers  and  men  who  as- 
sisted at  the  capture.    See  Pbize. 

PRIEVALSKY.  prihS-val'ske,  or  PRB- 
JBVALSKI,  prazhi-val'ske,   Nicholas,   Rus- 


tion  of  1861.  While  stationed  in  Siberia  in 
1867  he  explored  the  Usuri  re^on,  south  of  die 
Amur,  and  spent  1871-73  in  traveling  from 
Peking  throti^  southern  Mongolia  (r^on  of 
the  Ordus)  to  the  Ala-shan,  Koko-nor  and  the 
wper  waters  of  the  Yang-tse-Kiang.  In  1876- 
77  he  explored  L^nor  on  the  borders  of  East 
Turkestan  and  China,  and  in  1879  reached  a 

¥>int  some  160  miles  north  of  Lhassa,  when  the 
ibetan  authorities  turned  him  back.  He 
reached  Kiachta  after  a  journey  of  nearly 
15,000  miles.  In  1883-84  he  a^n  crossed  the 
desert  of  Gobi,  but  returned  without  being  able 
to  reach  Lhassa.  When  the  British  began  their 
war  against  the  Tibetans  in  Sikkim  he  was 
placed  at  die  head  of  a  strong  expedition,  and 
ordered  to  reach  Lhassa  at  all  hazards.  Al- 
ready weakened  by  years  of  hardship,  he 
was  unable  to  endure  the  fatigues  and 
exposure  of  another  journey,  and  died  on 
the  route  to  Vernoje,  where  he  intended 
to  equip  his  expedition.  Frjcvalsky  brou^t 
iHLck  from  these  journeys  valuable  col- 
lections of  animals  and  plants,  all  now 
preserved  at  Petrograd.  On  his  return  to 
Fetrograd  from  Siberia,  he  published  a  volume 
of  'Notes  on  the  Ussuri.*  Subsequently  his 
accounts  of  his  journeys  were  published  in  the 
'Proceedings*  of  the  Petrograd  Geographical 
Society  in  Petervtannt  MiltetluHgeii  and  other 
joomals. 

PROA.   See  Otaha>ah. 

PROBABILISTS,  those  philosophers  wlio 

maintam  that  certainty  is  impossible  and  that 

we  must  be  satisfied  with  what  is  probable. 

This   was   the  doctrine  of   the   New  Academy, 

Erticularly  of  Arcesilaus  and  Cameades.  The 
t-mentioned   philosopher   distinguished  three 
principal  degrees  of  probability,  accot<Ung  as  a 


representation  might  be  probable  when  consid- 
ered by  itself  alone;  probable  and  unimpeached 
when  compared  with  others;  or  thirdly,  prob- 
able, unimpeached  and  in  all  respects  confirmed. 
In  morals  probabilists  are  those  who  teach  that 
in  our  actions  we  must  follow  what  seems  to 
us  probably  right,  because  in  questions  of 
Hiorali^  demonstrative  certaintjr  is  not  to  be 
attained.  There  are  some  Christian  teachers 
(and  among  them  Gury  in  his  'Compendium 
Theologix  Moralis*)  who  taught  that  a  man 
may  follow  what  is  probably  right,  or  what- 
has  been  decided  to  m  so  by  teachers  of  au- 
thority', although  it  niay  not  be  the  most  pr^>- 
abl^  nght,  or  may  not  seem  probable  to  himself. 
It  IS  this  view  that  Pascal  in  his  fatnous  'Pro- 
vincial Letters*  holds  ap  to  ridicule.  Butler 
in  his  'Analogy*  bases  his  argument  on  prob- 
ability, to  which  he  applies  the  term  'moral 
certainty.*  There  were  four  schools  of  ^roba- 
hihsm,  blown  as  probabilism  simple,  aeqw-prob- 
abilism,  probabiliorism  and  tutiorism.  The 
first  held  It  to  be  lawful  to  act  upon  any  prob- 
'  able  opinion  no  matter  how  slight  its  probabil- 
ity; the  second  required  that  the  opinion  should 
be  'solidly  probable,*  but  held  that,  provided  it 
be  really  probable,  it  would  be  lawful  to  act 
upon  it,  even  though  the  conflicting  opinion, 
should  be  equally  probable;  the  third,  in  the 
conflict  of  probable  opinions,  would  only  permit 
action  on  the  more  probable  of  the  two,  but  it 
would  permit  this  even  when  the  less  probable 
adverse  opinion  was  the  "more  safe" ;  and  the 
fourth  required  that  in  all  cases  the  more  safe 
opinion  should  be  followed,  even  when  the  less 
safe  opinion  was  much  the  more  probable- 

PROBABILITY,  Theory  of,  is  that  branch 
of  mathematics  which  deals  with  the  determina- 
tion of  the  degree  of  belief  which,  in  the  ab- 
sence of  full  information,  should  be  given  to 
ceriain  classes  of  statements,  or  to  the  past  or 
future  occurrences  of  certain  events. 

In  regard  to  the  great  majority  of  events 
there  is  in  the  mind  of  every  one  a  state  of  un- 
certainty. Under  differing  circumstances  one 
shows  this  uncertainty  by  saying  that  it  is  pos- 
sible or  that  it  is,  or  is  not,  probable  that  some 
event  did  or  will  happen.  Ordinarily  no  attempt 
is  made  to  establish  an  exact  measure  of  the 
probability  of  an  event,  such  attempt  being 
dearly  foredoomed  to  failure.  Not  infrequently, 
however,  the  first  step  toward  such  a  measure- 
ment is  taken  by  the  making  of  a  rough  com- 
parison of  the  probabilities  of  two  events,  the 
conclusion  resulting  that  one  of  them  is  more 
probable  than  the  other. 

Equally  Probable  Events.— For  certain 
sorts  of  events  it  is  possible  to  proceed  farther. 
Thus,  as  a  next  step,  it  is  quite  common  to  find 
that  two  events  are  regarded  as  equally  prob- 
able. For  instance,  a  coin  being  tossed,  one 
says  that  bead  and  tail  are  equallv  likely  fo  ap- 
pear; or.  a  properly  made  die  being  thrown, 
one  estimates  that  any  one  of  the  six  faces  is  as 
likely  to  appear  as  any  other.  Of  course  these 
estimates  are  made  in  spite  of  the  belief  that, 
starting  from  a  given  imtial  position,  the  body 
moves  completely  subject  to  the  laws  of  dynam- 
ics) and  that  from  certain  inSuences  but  one 
result  can  follow.  The  fact  is  that  the  observer 
is  so  i^orant  of  the  forces  applied  to  ihc  body 
that  his  judgment  is  formed  mdependcntly  of 
them.     He  perceives  that  from  the  luture  of 
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the  body  onty  a  certain  number  of  erents  arc 
possible,  iind  he  finds  no  reason  for  condndinK 
that  one  even!  rather  than  another  will  occur. 
Probability  of  an  Ev^t— Su^Kse  now 
tiiat  five  events  are  known  to  be  equally  prob~ 
able  and  that  one  of  them  wilt  and  only  one  can 
happen.  Suppose  dso  that  if  and  only  if  one 
or  another  of  the  lint  three  occurs,  a  further 
event  E  will  occur.  Then  it  is  commonly  said 
tku  the  odds  are  3  to  2  in  favor  of  the  event  £ ; 
and  since  there  are  five  equally  probable  events, 
of  which  exactly  three  arc  concurrent  with  E, 
it  is  said  that  the  mathematical  probability  of 
£w|.  \n^fnm\,wkntaipec%fiedtvent  E  is 
ffavtmtd  by  n  tquaUy  probable  events,  of  which 
(MM  mil  tmd  only  one  eon  happen,  and  when,  of 
Ml  of  these,  each  is  deciswtly  faoorable  to  E, 
alt  othtrs  being  decisiotly  unfavorable,  Iht 
maihetnaticat  probabUity  of  E  is  defned  to  be  — 

In  die  extreme  cases  in  which  none  and  all  of 
the  events,  respectively,  are  favorable  to  E,  the 
probabilities  are  said  to  be  0  and  I,  though  in  . 
eaA  case  there  is  certainty  regarding  the  oc- 
CTirrence  of  E. 

Assimie  now  that,  of  n  equally  probable  and 
mutually  exchisive  -governing  events,  mi,  mi, 
...,tnii  are  respecttvely  favorable  to  the  further 
events  Ei,  J^  . . . ,  E*,  whidi  arc  also  mumally 
exclusive.    Tlien  ibe  probabilities  of  £i,  £t,  . . ., 


Bk  ane  respectively  #1*=—,^™— ft," 

— ■  .    If  now  mi  +  mt  +  . .  .  +  mic^  n.  oae  has 
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1.    The  result  tnav  be  stated  formally  as 

Theorem  I.  The  sum  of  the  methematical 
probabilities  of  a  nwmber  of  events,  of  which 
one  must  and  only  one  can  happen,  is  unity. 

The  application  of  the  definition  requires  the 
selection  of  a  set  of  eoverning  events,  finite  in 
number  which  must  be  either  equally  probable 
or  capable  of  being  replaced  by  a  set  of  equally 
probable  events;  it  then  requires  a  correct  enu- 
meration of  the  favorable  events  and  of  the 
whole  set.  Each  of  these  steps  may  present 
diiiicattics,  but  failure  follows  most  frequently 
from  a  wrong  selection  of  the  set  of  (rpverning 
events.    Consider  the  following  example: 

Ex.  1.  A  coin  being  tossed  twice,  what  is 
the  probiAility  that  head  appears  twicef— One 
might  say  that  the  possibilities  or  governing 
events,  are  three  in  number,  viz.,  [be  appear- 
ances of  two  heads,  of  a  head  and  a  tail,  and 
of  two  tails,  respectively;  that  of  these  one  is 
favorable,  and  that  p~i.  But  the  answer  is 
incorrect  because  the  appearance  of  two  heads, 
or  two  tails,  is  not  as  probable  as  that  of  a 
head  .and  a  tail.  The  following  are  really 
equally  probable  events:  the  appearance  of 
head,  head;  of  head,  tail;  of  tail,  head;  of  tail, 
twl.  They  are  four  in  number,  one  being  favor- 
able.   Hence  ^""i. 

The  solutions  of  the  following  problems  il- 
lustrate the  direct  ai^lication  of  the  definition. 
Nearly  all  problems  in  this  subject  require  the 
use  of  the  theory  of  permutations  and  com- 
binations. See  Algbbba,  Pemiuiaiions  and 
Combinations. 

Ex.  2.  Two  dice  being  thrown,  what  it  the 
Probability  thai  the  throw  wUI  be  stvenT— The 


eqnally  probable  events  are  the  appearances  of 
the  several  numbers  of  the  first  die  with  those 
of  the  second  <Ue,  and  are  36  in  number.  The 
favorable  cases  are  the  following  sets:  1,  6; 
2,  5;  3,  4:  4,  3;  S,  2;  l^  1;  they  are  six  in 
number.    Hence  ^  ""  /(  ^  !■ 

Ex.  3.  Two  dice  betng  thrown  twice,  what  is 
the  probability  that  at  least  one  double  appears? 
—  In  either  throw  any  face  of  one  die  may  be 
associated  with  any  one  of  the  other.  Hence 
there  are  36  equally  probable  cases  for  each 
throw.  Each  case  for  the  first  throw  may  be 
associated  with  eaA  case  for  the  second  throw. 
Hence  there  are  36' —  1,296  cases  in  aH.  Of 
the  36  cases  in  either  throw  30  will  fail  to  yield 
a  double.  The  assodation  of  each  of  these 
cases  for  the  first  throw  with  each  of  these  for 
the  tecond  throw  wiU  yield  all  ol  the  anftroor- 
al4e  cases.  Hence  there  ai«-3(P'~  900  unfavor- 
able cases,  and  anordingly.  1,296— 900--396 
favorable  oases.    Hbkc^'^^IM- 

Ex.  4.  (a)  Fro'm  a  bag  camtaittmg  five  balls 
tone  are  to  be  drawn.  Find  the  probability 
/Act  an  even  mtmber  of  balls  will  be  drawn. 
(6)  Find  also  the  probability  if  the  nun^er  of 
bails  be  n.— (a)  The  total  iinmber  of  oucs  ii 
the  sum  of  the  nniabers  of  ways  of  drawing  1, 
2,  3.  4  and  5  balls,  which  is  5+10+10+5+1- 
31.  The  numbers  of  ways  of  selecting  2  and  4 
balls  are  10  and  S.  Hence  the  number  of  favor- 
able caoes  is  iS.    Hence  ^=4f>-^i  —  n- 

(&)  The  total  nuntber  of  cases  is 

nC,+nC  +  ...+  nC 

The  number  of  favorable  cases  is  itCi  +  aCt  +  ■>■ 
Now  (1  +  1J«  =.  14- ,C.  +  «a  +  . . .  +  »C«. 

and    CI  —  «•  — I  —  -ft  +  .C. 

Hence  2» — 1^  total  nnmber  of  cases.    Also 
2»-2-.2UG+«C.+  . .  .).ai>d9op-^^~^K 

Notice  tkat  as  odd  number  of  balls  is  more 
Ukcly  to  be  drawn  than  an  even  sumber. 

Another  vroblem  reraarksfttle  alike  for  iti 
apparent  difficulty,  the  fine  reasoning  employed 
in  Us  solution  and  the  simplicity  of  its  results 
is  the  foUowinR  one: 

Ex.  5.  At  an  election  two  ctndidatts  A  osd 
B  received  res^cUu^y  a  and  b  votew,  A  being 
elected.  What  it  the  probability  that  during  the 
counting  of  the  balhtt  A  was  aiways  aheadf^ 
The  solution  is  obtained  easily  after  it  is  shown 
that  of  the  orders  of  countinii  which  are  un- 
favorable to  the  result  mentioiied  exactly  one- 
half  begin  with  a  vote  for  A.    The  answer  is 

p  =  ^^.  ,  Le.,  Ae  mojority  divided  by  the  total 

ToTTAi.  PBOiAniurY.  CaupoutiD  Pbcmabiuty. 
It  may  happen  that  the  m  eovemiitK  ev«il» 
favorable  to  E  can  be  clasjifieo  into  sets  of  i"^ 
mt,  ...,  «n  events  respectively,  where «*"'»ti+ 
«t+..,+Mt.  The  probability,  pi.  that  E  wiH 
with  one  of  the  set  of  Mil  ereots 


is  — .    Thai  since —  H {■  ■  ■  ■    4- ■-■■"*- .  one 

has  >i  +  >t+  ..,+^1^"^    Stated  fonnallyone 
bos 

Theorem  2.  If  an  event  ctm  happen  m  sev- 
eral mulucdty  exclusive  ways,  the  probabUi^  of 
its  happening  tttM  is  eijnal  to  the  turn  of  w 
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probabiliHts  of  Us  happwing  in  the  several 
ways. —  Here  t  is  called  the  tot(U  probability, 
^1,  ^1,  eic,  die  partial  probabiiilits.  On  tbe 
omer  hand  the  event  E  wbcse  probabiliiy  is 
sought  may  consist  in  the  concurrence  of  sev- 
eral indei>endent  events.      Suppose  that  these 

events  are  ; ^  d ek,  and  tliat  tor  them  the 

total  numbers  of  cases  axe  m,  Mt,  . . .,  ttk,  respect- 
ivelyi  and  that  the.  numbers  of  favorable  cases 
are  mt,m^  , . .,  wit,  respectively.  Then  for  the 
event  £  the  total  numoer  of  cases  is  rh»i  ...  nt, 
and  of  these  wtitMi  . ..  mu  are  favorable.  Hence 


' 

2 

i 

t 

»    J 

H'.  '■hnri'- 

0 

i 

filth . .  .  itt        nittt  tik  "^ 

Hence  one  has 

Theorem  3.  The  probability  of  the  concur- 
rence of  several  independent  events  w  the  prod- 
vet  of  the  probabilities  of  their  several  occur- 
rences.—  This  theorem  can  be  extended  to  the 
cases  in  which  events,  not  independent,  have  a 
specified  order,  and  in  such  cases  the  probabiU^ 
of  each  is  to  be  computed  on  the  hypothesis 
that  the  preceding  events  have  happened. 

These  three  theorems  form  the  oasis  of  the 
Tvhole  of  the  elementary  theory.  Thrir  appli- 
cation mil  be  illustrated  in  the  solution  of  the 

J  to  thrata 

more  heads  in  one  throw  than  B  can  throw 
Vikh  mo  coins.  In  case  of  a  tie  they  throw 
again.  What  is  the  prohabilily  of  A's  winning  f 
— The  following  ways  in  which  A  can  win  in- 
clude all  cases,  and  ace  mutually  exclusive.  He 
noy  (1)  throw  3  heads,  (2)  throw  2  heads  and 
wm,  (3)  throw  I  head  and  win,  (4)  he  may  tie 
B  OR  the  first  throw  and  win  on  a  subsequent 
throw.  Let  >  be  the  total  probability  of  A's 
'wtnningi  ana  £i,  pt,  pt,  p,  the  partial  probabili- 
ties.   The  '-"— ~ —  --»•'-  -■     -■■     -^ 


ber  of  occurrences  shall  lie  between  specified 
limits.  Thus  if  a  coin  be  tossed  10  times,  one 
finds  the  probabilities  of  the  appearances  of 
exactly  four,  five  and  sLx  heads  to  be  -f^,  ffti> 
AVi;  and  the  probability  that  the  number  of 
heads  will  not  differ  from  five  by  more  than 
one  is  -f/ff  or  IJ. 

An  easy  problem  is  the  determination  of 
that  number  of  occurrences  which  is  most  prob- 
able. It  is  necessary  only  to  Compare  the  re- 
sults of  giving  to  s  consecutive  values  between 
zero  and  n  to  discover  that  for  the  most  trrob- 
ahle  case  «  mast  he  so  chosen  that  the  fraction 
—  is  as  nearly  as  possible  equal  to  p.  Hence 
in  10  throws,  the  most  probable  number  of 
heads  is  5  beisnse  ■fs  ^=  i  =  P-  IJkewiee  in  73 
throws  with  one  die  the  most  probable  number 
of  throws  of  acefl  is  12,  since  p^"  i,  and  ff  is 
the  fratiion  having  the  denominator  73  and 
being'  moGt  nearly  eqnal  to  i. 

Of  particniar  interest  is  the  case  in  whicb 
the  nombec  of  trials  is  ver;  ^fge.  In  dlis  caae 
the  evaluation  of  the  probability  may  be  made 
approximately  hjrUie  use  of  Stirling's  formula: 
j(  =  »ii+*^— mV  2ir,  where  e  is  the  Napierian 
base.  By  this  means  many  interesting  re- 
■  '  •  ""  "So  denote  the 
occurrences 


which  ia  most  probaUe,  ^^ 


1 


Then,  by  theorem  3,  pi  =  i,  p,^  (1—1),  /■■"■ 
•(1  — i  — 1).  Also  p.  is  the  product  of  the 
probabilities  that  a  lie  will  occur  and  that  A 
Trill  subsequently  win.  The  probabilities  that 
a  tie  will  occur  with  3.  2,  1,  0  heads  are  0, 
I  X  i,  I  X  i.  1  X  }.  The  smn  is  A-  H  a  tie 
occurs,  the  initial  condition  is  reproduced  and 
A's  cjiance  of  winning  is  p.  Hence  *.  =  A  p. 
T^en,  by  theorem  2,  p=i +fi  +  ^  +  ^  p. 
whence^  =  A- 

Pbousiutibs  of  Refkaixd  EVIHTB. 
An  interesting  part  of  the  theory  ta  dnrt  re- 
lating to  repetitions  of  events.  Consider  an 
event  whose  probability  Is  p,  and  kt  ^■=1— ^. 
Suppose  that  ■  trials  are  made;  liie  probafatl- 
ity  that  the  n  trials  will  result  in  s  occnmnces 
and  <«— if)  failures  of  die  event,  in  a  specified 
order,  is  Pf*—.    Bnt  the   mnnber  of  different 

orders  is  .  ..!=■—  .  Henoc  the  prabafriUty  that 
in  M  tttals  dierc  will  be  cscactly  s  occnrrences  Is 
.^= — Pfu~i.    By  considering  different  valnes 


e  may  find  the  probability  that  the  mua- 


Pi  denote  the  probability  that  the  number  of 
occtifrencee  shall  not  deviate  from  the  most 
probable  number  by  more  than_/,  which  does 
not  exceed  a  small  multiple  of  V  n,  then 

where  r  =  .  ,  — ^— : .    The  results  here  obtaioed 
^    '_.V2npg  _^      ^_     _    _„„  , 

are  due  to  James  Bernoulli,  and  are  usually 
combined  in  a  statement  of  what  is  called 

Bentoitlies  Theorem.  If  an  event  has  a  cow- 
siant  probability,  p,  and  if  g-"  {1 — p),  .then,  » 
trials  being  made,  the  most  probable  result  is 
that  in  which  the  ratio  of  the  number  of  occur- 
rences to  the  number  of  trials  is  most  nearly 
equal  to  p.  The  number  of  trials  being  very 
great,  the  probability  that  the  deviation  of  the 
number  of  occurrences  from  the  most  probable 
number  shall  not  exceed  I  is 

where  I  =  y  yjlnpq^,  and  I  does  not  exceed  a  small 
multiple  of  V«. 

For  very  many  purposes  in  dte  Theory  of 


ProhabiKty  the  definite  integral     I    e— <*(fl,  is  of 

great  importance,  and  so  tables  of  its  values 
for  different  values  of  y  have  been  prepared. 
It  may  be  shown,  too,  that  a  very  good  approxi- 
mation to  the  value  of  Pi  is  given  by  the  equa- 

From  the  tabntated  value  of  the  prohaMHly 

nar.7sd:yG00: 


t,  the  foUowiaff  facts  i«- 


gle 
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Eardiog  Pi  became  evident.  FirsI,  the  deviation 
/  being  specified,  the  values  of  r"  and  of  P(  de- 
crease rapidly  as  n  increases.  In  fact  if  the 
number  of  trials  be  increased  sufficiently,  the 
probability  that  the  specified  deviation  will  not 
be  exceeded  can  be  made  smaller  than  any  frac- 
tion assigned  in  advance.  Second,  if  y  and 
hence  ft  be  specified,  the  corresponding  devi- 
ation /  increases  rapiah  as  n  increases,  but  the 
relative  deviation  or  the  ratio  of  the  deviation 
to  the  number  of  trials,  decreases  rapidly. 

To  illustrate  these  statements  let  it  be  re- 
called that,  a  coin  being  tossed  10  times,  the 
most  probable  result  is  five  heads  and  five  tails, 
and  the  probability  that  the  deviation  of  the 
number  of  heads  (from  five)  should  not  exceed 
one  was  found  to  be  f)-  Consider  now  the  cases 
of  10,000  and  10,000,000  trials.  A  careless  ex. 
ami  nation  mi^t  si^gest  that  for  the  same 
probability,  H,  the  corresponding  deviations 
-would  be  1,000  and  1,000,000  respectively.  As 
a  matter  of  fact,  simple  computations  show 
that  they  are  not  more  than  50  and  1,500  re- 
spectively. 

The  very  dose  relation  which  existed  be- 
tween the  theory  of  probability  and  the  study  of 
^mes  of  chance  muces  it  exceedingly  interest- 
ing to  see  what  conclusions  can  be  drawn  re- 
garding the  probable  results  of  persistent 
gambling.  Bernoulli's  theorem  applies  directly. 
Since  the  conclusions  for  all  cases  are  similar 
it  will  be  most  satisfactory  to  consider  a  simple 

Suppose,  then,  that  A,  with  a  capital  of  $1,000, 
repeatedly  bets  SIO  evenly  that  the  toss  of  a 
coin  will  yield  head.  The  game  seems  fair, 
and  it  might  appear  that  in  the  long  run  A 
would  neiuier  win  nor  lose.  Notice,  nowever, 
that  A  will  be  ruined  whenever  he  shall  have 
lost  100  times  more  than  he  has  won.  The 
rfieory  shows  that  of  all  possible  cases  the  most 
probable  is  that  in  which  the  numbers  of  heads 
and  tails  are  equal.     But   the  probalnlity  of 


the  result  is 


|2 


This  valuation  is  called  its  fnoikfmalical  exptcia- 
tian  and  is  defined  to  be  the  product  of  the  value 
of  the  property  and  the  probability  of  gelling  U. 
More  generally,  if  there  are  several  gains,  a,, 
at,. . .,  an,  with  the  respective  probabilities, 
^,  pt-  ■  ■•  Pn,  the  mathematical  expectation 
arising  from  these  gains  is  E '^PiOi  +  p^h  +  ... 
-t-^nOn-  In  this  connection  losses  may  be 
treated  as  negative  gains.  It  is  not  denied  that 
such  an  estimate  involves  the  disregard  of  many 
elements,  but  unquestionably  in  the  appfications 
of  this  definition  whidi  are  generally  made  such 
disregard  is  reasonable.  To  be  more  specific, 
it  is  extremely  unlikely  that  a  poor  man  would 
re^rd  a  possible  gain  of  $2,000,  whose  proba- 
bihty  is  i,  as  equivalent  to  the  actual  possession 
of  $1,000.  On  the  other  hand  such  an  estimate 
is  made  the  basis  of  all  insurance  business  and 
is  jusdlied  by   the  results   obtained. 

The  connection  between  mathematical  ex- 
pectation and  gambling  b  evident.  If  a  person 
throws  a  die  and  is  to  receive  $600  in  case  an 
ace  appears,  his  expectation  is  $600  X  )='$IO0: 
Unquestionably  $100  would  be  regarded  as  a 
fair  entrance-tee  to  one  who  could  alTord  to 
repeat  the  trial  a  number  of  limes.  In  this 
connection  the  condition  under  which  a  game 
is  said  to  be  fair  may  be  mentioned.  Suppose 
that  a  player  has  to  pay  a  stake  b  to  enter  a 
^ame  in  which  his  chance  of  winning  a  sum  a 
IS  p.  Then  for  a  fair  game  b~°pa,  or  his  ex- 
pectation after  bis  entiy  must  be  equal  to  his 
stake. 

The  derivation  from  the  definition  of  mathe- 
matical expectation  of  certain  results  which 
seemed  to  him  to  be  impossible  of  acceptance 
led  Daniel  Bernoulli  to  develop  a  theory  of 
moral  expectation  which  has  received  some 
considerable  attention.  Bernoulli  laid  down  the 
principle  that  to  the  possessor  of  a  fortune  a 
the  moral  valne,  v,  of  a  small  gain  h  is  directly 
proportional  to  the  amount  of  the  increase,  and 
inversely    to    this    present    fortune ;    or    that 

and  it    evidently  decreases     v  =  h  —  <«heret  is  ft  constant);  and  that  if  the 


rapidly  as  n  increases.  Bernoulli's  theorem 
shows  that,  if  the  number  of  trials  be  about 
25,000,  the  probability  that  the  deviation  shall 
exceed  100  is  about  ^.  Hence  the  chance 
that  A  will  neither  win  nor  lose  the  amount 
of  his  present  fortune  soon  becomes  inconsider- 
able. One  may  say,  then,  that  in  the  long  run 
A  will  either  he  ruined  or  will  at  least  double 
Ms  fortune;  and  the  chances  of  these  events 
appear  to  be  even.  As  a  matter  of  fact  A  Is 
at  a  serious  disadvantage.  For  many  runs  of 
results  which  might  ultimately  be  favorable  to 
him  are  excludecl  because  in  their  beginnings 
he  hss  so  many  losses  that  he  must  cease  play 
for  lack  of  money.  On  the  other  hand  all  runs 
whidi  began  favorably  but  ultimately  become 
unfavorable  must  be  counted  because  A  does 
not  atop  as  long  as  he  wins.  Hence  the  equalift 
of  the  chances  is  destroyed. 

Mathematical  Expectation, 
A  person  who'has  a  possibility  of  securing 
without  cost  a  property  of  any  sort  places  upon 
that  possibility  a  value  whidi  depends  ujion 
that  of  the  jiroperty  and  upon  the  probability 
of  his  sccunng  it  In  our  subject  a  definite 
valuation    is   placed    upon    such   a   possibility. 


probatnlity  of  thiis  gain  is  p,  the  moral  expecta- 
tion arising  from  it  is  ^  ■=  ^—.      The  results 

obtained  from  this  estimate  differ  widely  from 
those  obtained  under  the  preceding  Mie.  They 
do,  however,  become  less  wide1>[  divergent  from 
the  latter  as  a  increases,  and  in  fact  as  a  in- 
creases indefinitely  the  two  sets  of  results  tend 
to  ft  perfect  agreement 

Pbobabujties  DraiVEn  n^u  Exfekience. 

Probabilities  of  Cftuseo.—  Hidierto  the  de- 
termination of  the  probability  of  an  event  has 
be«i  baaed  direcUy  or  indirectly  upon  certain 
governing  events.  A  problem  of  another  sort 
oomes  up  for  consideration.  In  the  discussion 
of  this  problem  and  similar  ones  the  wold 
eaiue  wiH  be  given  an  unusual  meaning.  For 
the  present  purposes  the  term  will  be  used  to 
mean  a  set  of  circumstances  which  mig^t  have 
given  rise  to  an  event  The  problem  may  be 
stated  as  follows: 

It  M  bnovm  thai  an  event  E  has  happtnii, 
and  it  it  known  that  one  of  sevefal  caitsei  hai 
given  rise  to  the  occurrence  of  E;  tt  ii  remUred 
to  determine  the  probability  that  E  arose  from  a 
tpeeified  one  of  the  camset. 


.sdsyGoogle 


PROBABILITY 


A  concrete  example  is  fumiSlied  by  the  fol- 
lowing problem. 

Ex.  7,  Two  bags  conlain  resftclively  one 
ttihile  and  one  black  ball,  and  one  nhile  b(M  and 
nine  black  ones.  A  hall  has  been  drovm  from 
one  of  the  bags,  has  been  observed  to  be  while 
and  has  been  replaced.  What  is  the  probabilily 
that  it  was  drawn  from  the  first  bag?  —  Let  P 
be  the  required  probability.  There  are  two  ways 
of  computing  the  probability  of  drawing  a  while 
ball  from  the  first  hiig.  In  the  first  place  it  is 
necessary  that  ihe  first  bag  should  be  selected 
and  that,  it  havingbeen  selected,  a  white  ball 
should  be  drawn.  This  gives  i  X  1  =  J  as  s  re- 
sult. In  the  second  place  it  is  necessary  that  a 
white  ball  should  be  drawn  and  that,  having 
been  drawn,  it  should  have  come  from  the  first 
bftg.  This  yields  (*  ■  i  +  i  "  A)P-  Hence, 
eqtia,ting  these  values  one  gets  p=^\. 

Similar  reasoning  applied  lo  the  general  case 
yields  the  following  result: 

Theorem  4.  //  an  event  E  has  occurred  as  a 
result  of  one  or  another  of  certain  eausis  Ci, 
Ctr  •■-.  Cn,  whose  respective  probabilities  pre- 
vious  to  the  occurrence  of  E  were  »,,  ir^  .  . .,  «■„, 
and  if,  when  any  one  of  the  catises,  as  Ci,  is 
known  to  be  operating,  Ike  probability  that  it 
will  produce  E  is  Pi,  then  the  probabilily.  Ft, 
Hiat  E  resvUed  from  Ci  is 

Pt ti!^ . 

^  T.  +  M>  +  ■  ■  ■  +  fr"- 

Apply  the  result  to  the  following  example : 
Ex.  B.  From  a  bag  containing  five  balls, 
each  of  which  ii  either  white  or  black,  four 
drawings  have  been  made,  the  ball  being  re- 
placed after  each  drawing.  The  result  is  three 
white  balls  and  one  black  one.     What  are  the 


black,    <3)    two   white    three    black,    (4) 

white,  jour  black? —  There  are   four  caL 

(1)  Four  white,  one  black.  (2)  three  white, 
two  black,  etc.,  and  before  the  drawing  they 
were  equally  probable.    Hence  r-i=r?r^=ir,=ir*=4. 

Ai«o^=(()'  i.  ^=(1)'  \.p.^{i)n,  ?.=(*m. 

Then  i-,  =  M.  ?.  =1%.  p.  =  1%,  i*.  =  it.- 

When  the  number  of  causes  is  very  great 
the  formula  of  theorem  4  becomes  unwieldy. 
It  is  found  that  a  simpler  formula  gives  an 
approximate  result.  The  method  used  in  de- 
nving  this  formula  will  be  illustrated  In  the 
following  example ; 

Ex.  9.  From  among  an  exceedingly  great 
number,  N,  of  balls,  each  of  which  is  either 
black  or  white,  n  balls  are  drawn,  each  ball 
being  replaced  before  Ihe  next  drawing.  Of 
these  exactly  s  are  white.  What  are  Ihe  proba- 
bilities for  Ihe  various  possible  numbers  of 
while  and  black  balls  in  the  whole  self  -—  Since 
before  the  drawings  nothing  was  known  as  to 
the  desired  result,  the  a  priori  probabilities  for 
all  numbers  of  white  balls  from  0  to  ^  are 
equal.  Now  the  total  number  of  white  balls 
will  be  known  if  the  ratio,  r.  of  that  number  to 
N  be  known.  Hence  equally  probable  values 
of  this  ratio  are  all  proper  fractions  having  H 
as  denominator.  Since  N  is  very  great,  r  varies 
from  0  to  I  by  very  small  increments.  If  will 
»ow_  be  assumed  that  for  purposes  of  approxi- 
mation r  may  be  treated  as  varying  continuously 
from  0  to  1.    Also,  if  r  is  the  correct  ratio,  the 


probabtHty  that  in  n   drawings   s  white  and 
(n  —  s)  black  balls  would  appear  ia 


If  r  varies  continuously 


from  0  to  1.  the  probability  of  any  specified 
value  of  r  is  zero,  but  the  a  posteriori  proba- 
bility that  the  ratio  shall  lie  between  r  and 
f-l-dr  is 


Sr 


"ifi»_ 


sinco  the  number  of  values  of  r*  (1  —  r)»— •  oB  r 
varies  from  r  to  r  +  rfr  is  measured  (see  Geomttri- 
col  Probability)  by  dr;  and  the  probability  that  r 
shall  lie  between  r,  and  r<  ia 


A  general  theorem  might  be  fonnolated  em- 
bodying this  result,  and  such  a  theorem  jointly 
vnth  theorem  4  would  constitute  vhat  is  called 
the  Theorem  of  Bayes. 

The  maximum  value  ^see  Calculus,  Infini- 
tesimal, Maxima  and  Mtnima)  of  r*{l  —  r)"— ■ 

is  obtMned  by  puttingr=—  ,  and  is  ■  ■     — 

Then  the  most  probable  cause  is  that  in  which 
die  actual  ratio  of  the  number  of  white  balls 
to  the  total  number  is  the  same  as  the  corre- 
sponding ratio  in  the  observed  results, 

A  discussion  of  the  value  of  P,  which  must 
be  omitted,  yields  the  following  notable  result: 

Theorem  5.  The  probability  that,  under  the 
conditions  of  example  9,  the  ratio  of  the  number 
of  while  balls  to  the  total  number  shall  not 
ibable  value,  —  ,  by 


deviate  from  its  most  i 


theory  finds  application  in  connection  with  any 
sets  of  events  which  for  the  puiposes  of  any 
discussion  may  justly  be  compared  with  the 
drawing  of  balls  from  a  bag.  In  some  of  the 
important  connections  this  theory  is  in  fact 
indispensable.  It  will  be  noted  that  in  both  of 
the  examples  8  and  9  the  inquiry  was  in  regard 
to  the  probability  of  the  various  possible  num- 
bers of  white  and  black  balls.  But  if  the  ratio 
of  the  number  of  white  balls  to  the  total  num- 
ber of  balls  be  known,  that  ratio  furnishes  the 
probability  that  a  further  single  drawing  will 
produce  a  white  ball;  and  in  general  this  proba- 
bility is  what  is  most  urgentfy  sought.  Proba- 
bilities estimated  in  this  way  from  observed 
events  are  called  empirical  probabilities. 

Two  methods  of  deriving_  empirical  proba- 
bilities are  used,  one  theoretically  correct,  but 
leading  to  troublesome  computations,  the  other 
avowedly  approximate  only.  The  latter  method 
involves  the  assumption  that,  of  the  possible 
causes  of  the  observed  event,  that  which  has  the 


now  is  the  probability  of  drawing  a  white  ball?' 
By  the  second  method  the  answer  would  be 
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obtained  as  followK :  The  most  probable  state  of 
the  big  is  that  it  contains  one  black  and  four 
white  Dalle.  Hence  the  probability  of  drawing 
a  white  ball  is  i. 

The  following  is  the  other  method  of  treat- 
ment ;  The  probability  that  the  bag  contains 
four  white  balh  and  one  black  one  and  that  a 


s  three  white  and  two 
white  one  will  be  drawn  is  i^  X  I ;  that  __ 
contains  two  white  and  three  dukJc  and  that  a 
.white  one  wilt  be  drawn  is  -f^  X  |;  and  that 
it  contains  one  white  and  four  btad^  and  that 
a  white  one  win  be  drawn  is  tIi  X  1.  Hence 
■  ■  e  ball  will  be 


the  probability  that  a  white  b 


"   Wher. 


e  drawn 


/here  the  number  of  causes  is  greater  llic 
difference  between  the  two  values  u  smaller, 

and  theorem  5  shows  that  when  the  number 
is  verv  great  the  difference  can  be  very  small 
indeed,  as  tt  becomes  nearly  certain  that  the 
ratio  r  ftffers  by  very  little  from  — . 
Gbohetkical  FK«ABtLiry. 

In  what  precedes  tt  bza  been  assumed  except 
in  one  case  that  the  number  of  equally  probable 
events  governing  the  event  £  is  finite.  The 
definition  may  be  extended  to  include  the  case 
in  which  the  number  of  events  is  infinite  pro- 
vided appropriate  measures  for  the  totalities 
of  cases  can  be  devised.  Such  measures  are 
available  when  each  case  corresponds  to  a  set 
of  values  or  one  or  more  Qootinuoiu  variables. 
Problcns  requiring  the  adoption,  of  such 
measures  are  generally  gcometrLcal,  and  hence 
this  brauch  of  the  subject  is  called  geometrical 
probabilily.  Merely  an  indication  of  its  nature 
may  be  given  by  one  or  two  very  elementaiy 
examples. 

Although  the  number  of  ptrfnts  on  ai^  fme 
segment  camiot  be  cousted,  yet  their  totality 
may  be  measored  by  the  length  of  the  segment 
Similarly  the  totality  of  points  ii  an  area  may 
be  measured  by  that  area;  and  so  on.  The 
probability  that,  all  Yalnes  being  e^ualh-  prob- 
able, a  number  less  than  unity  is  also  less 
than  one-half  is  >i  because  the  totali^  of  cases 
is  measured  by  a  uiut  segment,  and  that  of  the 
favorable  cases  by  half  a  unit  segment.     Si:   ' 


distant  more  than  -r-from  the  centre  is  i. 

Many  vety  interesting  problems  have  been 
solved,  some  of  them  by  exceedingly  ingenious 
methods,  but  this  branch  of  the  subject  is  quite 
special  and  cannot  receive  further  attention 
■  here. 

In  what  precedes  some  important  parts  of 
the  theory  have  been  indicated.  A  study  of  its 
important  applications,  notably  those  to  die 
discussion  of  errors  of  observations  and  to 
problems  of  insurance,  must  be  sought  else- 
where. The  growth  of  the  importance  of  the 
subject  has  been  remarkable,  for  in  the  b^in- 
ning  it  was  concerned  with  problems  of  gam- 
bling, and  it  has  become  the  basis  of  all  forms 
of  insurance.  It  has  attracted  and  held  the 
deep  attention  of  nearly  all  the  ablest  mathe- 
maltcians  from  Cardan  to  Sylvester  and  Poin- 
car*.      Among    its    devotees    have    also    been 


Pascal,  Fctrnat,  De  Moivre;  Leibnitz,  the  Ber- 
nouHis,  D'Alembert,  Euler,  Lagrange,  Bayes, 
Condorcet,  Laplace,  Poisson,  De  Morgan,  Bert- 
rand  and  Ciuber.  The  theory  has  been  applied 
freely,  and  in  many  cases  rashly,  too  Hitle  at- 
tention having  been  paid  to  the  fact  that  its 
applications  really  lie  in  the  domain  of  those 
events  whose  occurrences  may  properly  be  cojn- 

Bred  to  the  drawings  of  balls  from  a  bag. 
:nce  it  is  necessary  to  exercise  considerable 
care  in  connection  with  the  literature  of  Uie 
subject.  See  Least  Squabe,  Metbod  of;  Sta- 
tistical Method. 

Bibliosnij^y.—  Bertrand,  <CaIcnI  des  Prob- 
abilitjs'  C18b9)  ;  De  Morgan,  'An  Essay  on 
Probabilities'  (1838) ;  Laplace,  'Thiorie  Anaiy- 
tiques  des  Probability'  (1812);  Whitworth, 
'Choice  and  Chance'  (5th  ed.,  1901)  ;  William- 
son, 'Integral  Calculus'  (London  1906;  chapter 
on  Probability). 

G«nGi  H.  LniG, 
DfOM  of  tkr  Fatntlly  of  ArU  mi  Science. 
Lhuvtrtity  of  SaskatehtwoK. 
PROBATE.  IN  Ime,  legal  proof  of  a  will 
In  the  United  Stales,  probate  ia  granted  usually 
b^  courts  of  ^Mcial  jurisdiction  in  the  vtuioos 
States,  but  sometimes  by  chancery  or  common 
law  courts.    See  Wm. 

PROBATE,  Court  oL  See  Coctr. 
PROBATION,  M  law,  a  method  of  condi- 
tional release  of  persons  convicted  of  crimcL 
who  are  kept  under  constant  surveillance  and 
allowed  their  liberty  during  good  befaavior 
on^.  Usually  the  offender  is  under  the  suiier- 
vision  of  a  probation  officer.  The  system  origi- 
nated in  Massachusetts  in  1878,  and  since  then 
has  grown  rapidly  in  favor  among  penologists, 
as  being  expedient,  economical,  numane  and 
tending  to  preserve  the  self-respect  of  trans- 
gressors. Usually  only  first  offenders  guilty 
of  minor  crimes  are  subject  to  probatioiL  It 
was  adapted  in  the  United  Kingdom  by  statute 

in  i9oa 

PROBATION  AFTER  DEATH,  a  doc- 
trine favored  by  some  modem  theologians  as  a 
means  of  reconciling  the  idea  of  cverlatllng 
punishment  with  that  of  God's  supreme  mercy 
and  the  universal  redemption  throu^  Jesus 
Christ:  the  doctrine  differs  from  the  doctrine 
of  Universalisro  in  postulatina  an  inceimediale 
state  of  the  soul  after  death,  of  which  Uni- 
versalism  knows  nothing;  and  in  rejecting  the 
Universalist  tenet  that  all  will  ultimately  be 
saved.  Something  very  like  this  doctrine  of 
post  mortem  probation,  and  different  from  the 
Cathofic  doctrine  regarding  Purgatory,  is  taurfit 
by  Clement  of  Alexandna  {5"(roni.  vi.  18): 
•Even  if  a  man  passes  out  of  the  flesh  he  must 
put  off  Air  iassiotu  ere  he  is  able  to  enter  the 
eternal  dwelling.*  And  he  speaks  of  die  angels 
■who  preside  over  the  ascent'  of  souls  as  de- 
taining those  who  have  preserved  'any  worldly 
attaehmettt.' 

PROBLEMATtSCHE  NATUREN 
('FroblcmaUcal  Natures').  Like  Freytag  and 
Paul  Heysc,  Friedrich  Spielhagen  was  diiefly 
concerned,  in  his  novels,  with  defioing  the  war- 
ring elements  of  German  character  and  the 
opposing  springs  of  German  action  in  the  period 
before  and  after  the  revolution  of  1348.  Like 
Freytag  and  Heyse,  Spielhagen  saw  clearly  the 
.dangers  that  threatened  llie  country,  pohiically, 
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ralicitetsly  and  morally  from  a  reactionair 
aristocrsni  like  Heyse  and  unlike  Freyt^  he 
saw  the  nope  of  tne  nation  in  the  spread  of 
■ti  coliriitened  democracy  rather  than  in  a 
apiritual  renascence  of  the  ruling  classes.  Os- 
waM  Stein,  the  hero  of  bis  most  famous  novel, 
tPmUematische  Naturen,'  is  the  mouthpiece 
for  Spielhegen's  revolutionary  social  theories. 
He  is  tnodelled  after  those  characters  of  whom 
GoMhs  wrote  'There  arc  problematica]  natures 
that  do  not  fit  into  anv  situation  and  who  re- 
tnaiB  always  unsstisfiea  For  them  there  arises 
a  terrible  conflict  that  ccKisumes  hfc  without 
.onjeiymenL'  For  Spielh^en  the  conflict  itself, 
even  though  it  endr  in  defeat,  is  victory;  the 
mere  struggle  against  the  domination  of  dead 
ideas  is  progress.  For  sndi  a  philosoidiy  there 
coaii  he  no  better  historical  baxJeground  than 
the  Germany  of  1848  and  after,  and  'Problema' 
tiscbe  Naturen'  with  its  sequel  'Durch  Kacht 
TWn  Lidht,*  although  it  squanders  material  for 
half  a  dozen  novels,  idnlties  Teutonic  mor- 
UdiQ;  and  fors^es  art  for  tendency,  tells  wfith 
rftearicable  vividness,  the  Story  of  the  men  and 
women  ilrho  lived  and  thought  and  fought  for 
freedom  in  German};'s  day  of  hope,  A  notable 
description  of  the  literature  of  this  period  is 
tolbe  found  in  Julian  Schmidt's  'Gescbichte  dcr 
IDeutschen  LiteiMnr.^ 

&HTH  J.  R,  Isaacs. 

PSOB08CI8  or  NOSB  MONKEY,  a 
rare  Bornean  monke;:K  (Nasalis  lamaltts),  called 
■Kahau"  by  At  natives,  and  characteriied  by 
a  ffreatly  elongated  nose,  giving  a  peculiarly 
ludicrous  appearance  to  the  face.  The  general 
body-color  is  a  sandy  red;  the  tail  is  dark 
above,  but  light  yellow  beneath.  These  monkeys 
are  ar4K>reaT  in  habits,  and  appear  to  freqnent 
die  neighborhood  of  streams  and  rivers,  congre- 
gating m  troops.  They  are  closely  allied  to  the 
apes  of  the  genus  Setnnopitheeut. 

PR0BU3,  Harcns  Aorelius,  Roman  em- 
peror: b.  Sirmiuin,  Pannonia,  232;  d.  there,  282. 
He  early  attracted  the  notice  of  the  EmperOr 
Valerian,  who  made  him  tribune  and  soon  placed 
him  at  tne  head  of  a  legion.  The  brilliancy  of 
bis  conduct  in  the  African,  Persian,  Arabian  and 
Germanic  campaigns  brought  him  into  still  more 
prominent  notice.  He  was  made  governor  of 
all  the  Roman  provinces  in  Asia  by  the  Em- 
peror Tacitus  and  when  Florianns,  who  suc- 
ceeded his  brother  Tacitus,  was  murdered  in 
276  Probus  was  immediately  proclaimed  em- 
peror by  universal  consent.  He  drove  back 
the  Franks,  Alemanni  and  Vandals,  who  had 
invaded  Gaul ;  and  in  277  secured  the  frontier 
wall  between  the  Danube  and  the  Rhine.  He 
also  freed  the  lands  south  of  the  Danube, 
Egypt  and  the  East  from  devastating  barbarian 
hordes  and  concluded  an  advantageous  peace 
with  the  Persians.  He  gjave  new  dignity  to 
the  senate,  populated  desolate  tracts  in  Thrace 
^fid  McEsia  with  barbarians  (280)  and  paid  par- 
.ticular  attention  to  agriculture.  By  281  peace 
had  been  established  almost  everywhere 
fhrou^out  the  Empire.  Probus  now,  for  the 
first  time  since  his  accession  to  the  throne, 
found  it  possible  to  go  lo  Rome  where  he  cele- 
hr^ted  a  triumph  either  in  281  or  282.  He  kept 
his  soltUers  actively  employed  in  public  worfe. 
Irritated  at  being  charged  with  occupations 
which  they  deemed  degrading,  a  troop  engaged 

in  draiiling  a  swamp  rose  ''  '~ '"'""  ~"' 
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killed  him.  Probus  ranks  among  the  ablest  of 
Roman  emperors,  combining  the  qualities  of  a 
good  commander  and  wise  statesman.  Consult 
Dannhausef,  E.,  'Untersuchungen  zur  Ge- 
schicbte  des  Kaisers  Probus'  (1909). 

PROBUS,  Harcua  Valerius,  Roman  gram- 
marian: b.  Berytus,  S^a,  second  half  of  the 
1st  century  A.D.  He  is  chiefly  noted  for  his 
critical  revisions  of  the  most  important  Latin 
poets,  as  for  instance  Lucretius,  Horace  and 
VirgiL  He  applied  to  ihem  the  methods  of  the 
Alexandrian  school  of  critics.  A  cotmneatary 
on  the  Bucolics  and  Georgics  of  Virgil  under 
his  name  has  been  preserved  but  is  of  doubtful 
authenticity.  A  biography  of  Fersius.  written 
by  turn,  remains  in  a  commentary  on  tne  works 
of  that  ^L  An  extant  fragment  of  his  work 
'De  Notis'  contains  the  abbreviations  used  for 


PROCACCtNI,  pr&-kBt-<he'ne,  the  name  of 
a  faauly  of  artists  of  the  16th  century  who 
under  the  jKitronage  of  the  Borromeo  family, 
fonnded  a  distinct  school  of  ItaUan  painting  at 
Milan,  as  the  Caracci  had  done  at  Bo- 
logna. The  members  of  this  family  were  (1) 
Ercole  PsocAcatfi,  called  the  Hitter:  b.  Bo- 
lopa,  1520;  d.  later  than  1591.  His  works, 
pnncipally  at  Bologna  and  Parma,  are  not  re- 
markable for  talent,  but  exhibit  industry  and 
care,  although  they  are  not  free  from  the  man- 
nerism of  his  contemporaries.  He  was  in  great 
request  as  a  teacher  and  after  his  removal  to 
Uilan  became  the  founder  of  die  famous  school 
bearing  his  name  (2)  Cauillo  PBOCACciiti, 
son  and  popil  of  the  former:  b.  Bologna,  1546: 
d  Milan  16Z6.  He  was  the  most  accomplisbH 
artist  of  this  school  He  profited  by  studying 
the  schtml  of  the  Caracd  and  took  Correggio 
and  Parmegiano  for  his  models.  His  inntatian 
of  them  is  obvious  from  his  work  but  the  re- 
sult is  equally  successful  His  works  are  dis- 
tinguished for  spirited  compositioa,  exquisite 
coloring  and  devottonal  elevation,  but  are  man- 
nered. Among  diose  at  Milan  are  a  'Madonna 
and  Child*  in  the  church  of  Santa  Maria  del 
Carmine  and  an  'Adoration  of  the  Uagi*  in 
the  Brera.  Many  other  churches  in  Milan  contain 
works  of  his,  as  do  abo  galleries  in  B<dogiia, 
Dresden,  Leipzig,  Munich,  Stuttgart,  Vienna, 
Madrid  (3)  Grouo  Cesabe  PaocAccnn, 
brother  of  Camillo:  b.  Bologna,  I54S;  d.  Milan, 
1626.  He  likewise  strove  to  equal  the  school 
of  the  Caracd  and  took  for  Ms  model  Correg- 
gio,  whom  he  imitated  with  bo  much  success 
that  several  of  his  pictures,  though  far  from 
reaching  the  grace  and  harmony  of  that  great 
master,  have  often  been  ascribed  to  him.  This 
has  been  the  case  especially  with  cabinet  pic- 
tures of  the  Fall  His  works,  all  of  a  religious 
nature,  are  to  be  met  with  in  many  churches  of 
Milan  especially  in  the  cathedral  In  the  As- 
nunziatB  in  Genoa  is  hb  'L^at  Supper^*  by  some 
ctmsidered  his  mastennece.  Others  of  his 
works  are  in  galleries  in  Florence,  Genoa, 
Milan,  Parma,  Turin,  Madrid,  Edinburgh,  Brus- 
sels, Berlin,  Ciresden,  Munich,  Petrograd,  Stutt- 
gart, Vienna.  (4)  Carlo  Antowio  PnoCACCiin, 
youngest  brother  of  the  two  preceding:  b.  Bo- 
logna, about  1S55,  d.  about  1605.  He.  too.  was  a 
ptijrtl  of  his  father,  but  the  least  gifted  of  the 
three  brothers.  He  painted  landscapes,  fruits 
and  flowers.    Mudi  of  his  work  went  to  Spain, 
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though  Eome  majr  be  foand  in  private  collec- 
tions in  Milan.  (5)  Ekcolb  Piocaccimi,  called 
fhe  younger,  son  of  CstIo  Antonio:  b,  Milan, 
1S96;  d  there.  1676.  He  was  a  pupil  of  his 
uncle  Giulio  Cesare  whom  he  succeeded  as  head 
of  the  Procaccuii  St^ooL  He  painted  historical 
subjects  and  still  Ufe,  excelling  especially  in  the 
]a.tteT.  Relieious  subjects  by  him  can  be  seen 
in  the  church  of  Saint  Maria  Mag^ore  at  Ber- 
gamo in  the  Brera,  Milan,  etc.  ConsiJt  Blanc, 
C  'Ecole  Bobnaise'  (Paris  1874). 

PROCEDURE^  in  lim,_  the  methods  of  ini- 
tialing and  maintaining  litigation,  usually  em- 
bracing practice,  pleading,  evidence  and  die 
rules  governing  them.  The  term  is  sometimes 
restricted  in  its  meaning  to  include  onhr  prac- 
tice. Three  widely  differing  systems  ot^  proce- 
dure were  early  developed  in  England  by  the 
courts  of  common  law,  courts  of  admiralty  and 
courts  of  equity.  While  changed  by  statute  and 
otherwise  from  the  early  farms,  tuese  systems 
ore  preserved  to-day  generally  ihrougboat  the 
British  Empire  and  the  United  States. 

As  developed  in  the  common  law  courts, 
procedure  dinered  radically  from  that  in  the 
□ourts  of  admiralty  and  courts  of  equity,  being 
distinguished  by  extreme  formality;  and  as  a 
consequence  die  substantive  rights  of  the  lid- 
gsnts  were  often  entirely  disregarded  by  the 
rigid  manner  in  which  the  rules  were  applied. 
Dating  back  to  an  early  period,  civil  actions 
in  common  law  couns  were  commenced  by  the 
issuance  of  the  original  writ  at  the  instance  of 
the  plaintiff,  commanding  the  sheriff  to  sum- 
mon the  defendant  to  appear  before  the  court. 
This  writ  gave  jurisdiction  to  the  court  of  the 
S<d>ject  matter  of  the  action  and  its  service  gave 
jnnsdiction  over  tho  defendant  The  court 
could  compel  the  attendance  of  the  defendant  at 
aay  judicial  procee<^ng  by  issuance  of  its  process 
known  as  a  judida]  writ.  The  plaintiff's  claim 
was  set  forth  in  a  prescribed  form  in  the  decla- 
ration, stating  the  cause  of  action  in  one  or 
more  irounts  and  ending  with  a  prayer  for  re- 
lief. {See  CoMPLAiin';  Dbclaiation) .  Then  fol- 
lowed the  plea  or  answer  by  the  defendant, 
replication  by  the  plaintiff  and  sometimes  other 
pleadings,  until  an  issue  was  reached.  (See 
AiMWQt;  Plba;  Pleading;  Replication).  The 
'Court  then  directed  the  attendance  of  the  par- 
ties and  witnesses  at  the  trial,  which  was  a  for- 
mal examination  of  the  material  facts,  usually 
before  a  jury.  (See  Juby;  Twal).  After  ver- 
dict various  remedies  were  provided  for  the 
nnsuccessful  party.  For  instance,  he  could 
'move  in  arrest  of  judgment,  for  a  new  trial, 
for  a  writ  summonii^  a  new  jury  on  the  ground 
of  misconduct,  etc.  After  judgment  die  de- 
feated party  had  a  remedy  by  writ  of  error, 
which  was  acted  uiMm  by  a  higher  court  This 
writ  stated  the  cause  of  complaint  in  a  general 
manner  and  the  assignments  of  error  pointed 
out  the  particular  errors  of  law  alleged  to  have 
been  committed  by  Ak  trial  court.  On  denial 
of  these  specifications  by  the  oppoMte  party, 
an  issue  was  rdsed.  which  resulted  in  an  affirm- 
ance or  reversal  of  the  judgment  of  the  lower 
court  (Sec  Ebror;  Wbtt).  After  final  judg- 
ment the  writ  of  execution  followed,  by  which 
the  judgment  was  enforced.  This  was  usually 
effected  by  seimre  of  the  person  or  property  of 
'  the   defendant 

procedure   in    civil  action*  in   the   United 


States  to-day  is  to  a  large  extent  founded  on 
the  common  law,  modified  by  statutes  or  by  the 
adoption  of  codes.  Each  State  has  its  own 
distmct  system  and  this  is  true  also  of  die 
Federal  courts.  In  both  Federal  and  State 
courts,  civil  actions  generally  are  commenced 
tnr  the  service  of  process  called  Euimuons  upon 
the  defendant  This  writ  is  in  some  States 
served  by  the  sheriff  or  hit  deputy,  but  in  other 
States  it  may  be  served  by  the  attorney  or  agent 
of  the  plaintiff.  In  the  usual  administration  of 
justice  to-day,  judicial  process  is  indispensable. 
Until  notice  is  given,  the  court  has  acquired 
tM  jurisdiction  whatever  to  proceed  to  jud^ncnt. 
Even  in  proceediiigs  tn  rem,  notice,  eitber  act- 
ual or  constructive,  is  required  in  order  that 
the  judgment  roay  be  valid.  {See  Pmcbss;  Suu- 
MONs).  Subsequently  to  the  serviceof  the  som- 
mons  a  dcclazation  or  complaint,  Stating  the 
cause  of  action,  is  served  on  the  defendant  by 
the  counsel  for  the  plaintiff,  after  wliicfa  may 
follow  the  plea,  answer,  demwrrer  and  various 
other  pleadings.  A  general  demurrer  by  die 
defencnnt  denies  that  a  cause  of  action  has 
been  stated  and  thus  a  question  of  law  arises 
to  be  decided  t^  the  court.  If  the  defendant's 
demurrer  is  sustained,  judgment  is  rendered 
for  the  defendant  In  some  States,  if  the  de- 
fendant's demurrer  is  overrated,  he  ia  allowed 
to  answer  and  the  action  proceeds.  In  some 
jurisdicdons  a  modou  to  strike -out  immaterial 
matter  has  supplanted  the  demurrer  as  a  remedy 
for  formal  defects.  (See  DEHUaaat).  If  the 
defendant  fails  to  answer,  judgment  may  be 
taken  against  him  by  default.  By  code  in  vari- 
ous States,  including  Npw  York  (184S),  among 
other  reforms,  distinctions  between  pleading  at 
law  and  equity  have  been  aboliuied  and  liberal 

Srovisiona  made  for  amendments  to  pleadings, 
y  statute  in  other  States  various  smiilar  re- 
forms have  been  accomplished.  In  die  Federal 
courts  of  the  United  States  in  acdons  at  law, 
the  procedure  of  the  Stale  in  which  the  court 
is  located  is  followed,  but  in  e(]uity  proceed- 
ings the  procedure  of  the  State  is  ignored  and 
made  umform  throughout  the  United  States 
by  court  rules,  A  change  is  foreshadowed, 
however,  in  the  procedure  w  the  Federal  courts 
in  actions  at  law  by  the  majority  report  of  the 
Senate  Committee  on  Judiciary  (1917),  favoring 
a  bill  authorizing  the  Supreme  G>urt  to  ado^ 
rules  regulating  the  procedure  and  making  it 
unifonn  throughout  die  United  States.  This 
bill  has  also  been  indorsed  by  the  American 
Bar  Association,  Pressure  of  more  important 
legislation  due  to  the  war,  however,  has  caused 
a  postponement  of  action  on  the  bill  The  term 
•writ  of  execution*  in  England  at  the  present 
day  includes  the  following:  elegit,  sequestration, 
capias,  fieri  facias  and  attachment.  In  the 
United  States  not  all  these  forms  are  in  use  in 
every  jurisdiction,  the  subject  being  one  that  is 
regulated  to  a  large  extent  by  statute,  (See 
Exrcution).  The  writ  of  error  has  been 
abolished  in  many  jurisdictions  in  the  United 
States    and   appeal   substituted    therefor.     See 

Criminal  procedure  in  England  to-day  is 
founded  lately  on  the  old  system  at  common 
.law  in  civil  cases,  which  was  superseded  by  the 
Judicature  Acts,  dating  from  1873,  The  arrest 
of  the  defendant,  usually  by  warrant,  generally 
follows  an  indictment  by  a  grand  iui7  in  the 
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case  of  the  graver  oSenses,  fdony  or  treason. 
In  the  case  of  the  lesser  offenses  a  criminal 
information  is  filed  by  the  attorney-general  or, 
in  lus  absence,  by  the  solicitor-general.  After 
an  indictment  has  been  found  by  the  grand 
jury  (twelve  of  whom  must  concur),  the  de- 
fendant on  pleading  not  guilty  is  tried  by  12 
jurors  in  open  court.  Until  1907  a  verdict  in 
a  criminal  case  of  guilt  or  innocence  was  final, 
no  appeal  existing  on  the  facts.  Ilowever,  a 
writ  of  error  would  lie  for  mistakes  in  proce- 
dure. By  the  Criminal  Appeal  Act  of  1907,  the 
right  of  appeal  was  given.  The  law  of  pro~ 
cedure  in  cnminal  cases  in  Ireland  largely  fol- 
lows that  of  England,  while  that  of  Scotland 
differs  to  some  extent,  being  regulated  by  stat- 
ute passed  in  1887.  The  common  law  method 
of  trying  criminals  by  a  jury  of  12  has  been 
adopted  in  modern  times  by  some  European 
countries.  The  EngUsh  system  of  criminal  pro- 
cedure, almost  in  its  entirety,  has  been  adopted 
by  many  of  the  British  coloDies.  In  the  United 
States,  criminal  procedure  is  governed  largely 
by  statute  or  by  code,  but  in  a  general  way  the 
procedure  in  use  in  England  is  followed.  See 
CmiciNAL  Law;  Gkand  Jvn;  iNmcTMENr; 
Infokuation. 

P  rocedure  in  admiralty  closely  follows  that 
of  the  civil  law,  and  is  exceedingly  simple,  in 
marked  contrast  to  the  formalities  of  the  com- 
mon law.  An  admiralty  suit  is  commenced  W 
the  filing  of  a  libel,  or  complaint,  setting  forth 
the  nature  of  the  action,  after  which  process  ii 
served  by  a  marshal  or  deputy.  Procesi,  in 
euits  in  ptrsonam,  may  be  in  the  form  of  a 
monition  in  the  nature  of  a  summons  to  appear 
and  answer  the  suit  In  proceedings  wt  rtm 
the  marshal  seizes  the  vessel  or  other  thing  in 
controvert'.  The  answer  in  admiralty  courts 
corresponds  to  the  plea  of  common  law,  and 
exceptions  are  equivalent  to  pleas  in  abatement 
and  special  pleas  in  bar.  A  monition  need  not 
necessarily  De  served  personal^  on  the  re* 
spondent.  The  court  seeks  at  all  times  to  ad- 
judicate the  controversy  on  its  merits,  to  avoid 
delays,  surprises  and  unnecessary  costs.  The 
rules  of  practice  in  (»nrts  of  admiralty  in  the 
United    States   are  substantially  the 


Federal  courts  in  actions  at  bw,  courts  of  ad- 
miralty do  not  conform  to  the  practice  of  the 
State  courts.  Admiralty  courts  permit  the  ad- 
judication of  several  causes  in  one  proceeding 
tf  adapted  to  the  ends  of  justice  and  if  no  in- 
convenience will  result  therefrom,  even  extend- 
ing this  to  libels  in  rem  and  in  personam  and 
cases  in  contract  and  tort ;  but  causes  entirely 
unrelated  may  not  be  joined.  The  admiralty 
courts,  in  addition  to  civil  jurisdiction,  have 
also  limited  criminal  jurisdiction,  but  when  act- 
ing in  criminal  cases  the  procedure  in  tome 
particulars   conforms   to   that   of   the 


ally  taken  to  the  Grcnit  Court  of  Appeals,  but 
in  certain  enumerated  cases  to  the  Supreme 
Court.  By  certiorari,  in  cases  of  great  im- 
portance, the  Supreme  Court  may  review  the 
judgment  of  the  Circuit  Court  of  Appeals.  See 
Admiralty. 

Equity  procedure,  like  that  of  admiralty, 
lacks  much  of  the  formality  of  the  common 
law.    Suit  is  commenced  by  tiie  complainant  fil- 


ing a  bill,  after  which,  in  some  jurisdictions  is 
the  United  States,  service  of  process,  called  the 
subpoena,  is  made  on  the  respondent,  who  then 
may  answer.  On  his  failure  to  do  so,  the  com- 
plainant is  entitled  to  a  decree  in  his  favor. 
Formerly  he  could  compel  the  respondent  to 
answer  by  attachment.  Replication  by  the  com- 
plainant follows  the  answer  of  the  respondent 
Beyond  this  equity  pleadings  do  not  go,  but 
amendments  are  allowed  in  heu  of  further 
pleading.  Demurrers  and  pleas  are  generally 
used  in  equity  the  same  as  at  common  law. 
Demurrers  test  the  legal  sutficiency  of  a  plead- 
ing of  the  opposite  party.  Liberal  provisions 
are  usually  made  in  equity  practice  for  the 
amendment  of  demurrers.  A  plea  in  effect  is 
a  special  answer  setting  up  some  fact  or  facts 
as  a  caus;  for  aismissing,  delaying,  or  barring 
the  suit,  or  why  some  part  of  the  bill  shoulfl 
not  be  answereo.  Pleas  and  demurrers  are  to- 
day viewed  with  some  disfavor,  as  being  dila- 
tory and  not  going  to  the  merits.  Recently  the 
Federal  courts  in  the  United  States  abolished 
pleas  and  demurrers,  and  substituted  therefor 
motions  and  answers.  In  the  absence  of  Stat- 
utory modification  the  equity  system  does 
not  provide  for  the  tri.al  of  issues  before  a  junr 
duly  impaneled  in  that  court,  in  which  it  di^ 
fers  radically  from  the  common  law.  How- 
ever, when  the  necessity  of  a  jury  arises,  the 
eauity  court  sends  the  issue  to  a  court  of  law, 
wnere  it  is  tried  before  a  jury  accortting  to 
legal  forms.  The  verdict  thus  rendered  is  re- 
turned to  the  court  of  equity.  In  the  Federal 
courts  usually  and  sometimes  in  other  court! 
the  judges  who  preside  in  the  equity  cases  pre- 
side also  over  the  trials  at  law.    Issues  are 


the  judge  of  the  equity  court  Formerly  a 
court  of  equity  could  not  rehear  a  cause  or 
reverse  a  decree  after  enrolment  of  (he  final 
decree,  but  to-day  a  court  of  equity  may  re- 
view and  reverse  its  own  decree  on  bill  of  re- 
liew.  This  must  be  brought  by  a  party  to  the 
original  suit  or  by  some  party  in  privity  with 
him.  Appeal  also  may  be  taken  from  a  final 
decree.  Appellate  jurisdiction  must  be  invoked 
by  appeal,  and  not  by  a  bill  of  review.  The 
subpoena  in  chancery  suits  to  summon  a  re- 
spondent to  answer  was  abolished  in  Ejigland  in 
1852,  and  service  of  a  copy  of  the  bill  substi- 
tuted, which  practice  is  also  followed  by  some 
jurisdictions  in  the  United  States.  As  stated 
above,  by  code  in  some  of  the  States  the  dis- 
tinctions between  pleading  in  actions  at  com- 
mon law  and  equity  have  been  abolished.  See 
Code;  Equity;  Smp<ENA. 

Edward  F.  Donovan. 
PROCESS,  (1)  in  anatomy,  an  enlarge- 
ment, such  as  the  zygomatic  process  of  the  tem- 
poral bone,  the  vermiform  process  of  the  cere- 
bellum, etc. ;  (2)  in  botany,  any  extension  of  the 
surface;  a  protrusion  whether  natural  or  mon- 
strous; (3)  in  latu,  a  term  applied  to  the  whole 
course  of  proceedings  in  a  cause,  real  or  pei^ 
sonal,  civil  or  criminal,  from  the  original  writ 
to  the  end  of  riie  suit;  property,  the  summons 
citing  the  Qarty  affected  to  appear  in  court  at 
die  return  of  the  original  writ.  This  was 
sometimes  called  ori^nal  process,  being 
founded  uiMin  the  original  wnt ;  and  also  to 
distingiush  it  from  mewe  or  iatermediate  proc- 
ess, which  bsues,  pending  the  suit,  upon  some 
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collateral  interlocutory  : 
witnestes,  and  the  like;  (4)  the  tenn  generally 
applied  to  the  various  mechanical  and  chemical 
processes  by  means  of  which  illustrations  are 
reproduced  in  printing, 

PROCESS  OF  LAW.     See  Due  Process 

PROCSSSION,  Religiou,  a  solemn  march 

of  the  cler^  and  people,  attended  with  reli- 
gious ceremonies,  prayers,  singing,  etc,  in  tlie 
churches  or  streets  of  a  town  for  the  purjiose 
of  retumins:  thanks  for  some  divine  blessing, 
petitioning  Tor  assistance  in  some  great  calam- 
ity, celebrating  the  consecration  or  visitation  of 
church  dignitaries,  or  drawing  attention  to 
some  great  doctrine  of  the  Church,  The  prac- 
tice of  holding  such  processions  is  usuallj^  said 
to  have  been  introduced  into  the  Christian 
Church  in  the  reign  of  Constantine.  The  most 
celebrated  processions  which  now  take  place  in 
the  Roman  Catholic  Church  are  those  of  the 
eucharist  on  Corpus  Christi  day,  and  during  the 
Week  in  which  it  occurs.  The;)'  owe  their  origin 
to  John  xxii.  The  processions  in  honor  of 
Saint  Mark  and  those  on  Candlemas  and  Palm 
Sunday  are  said  to  have  been  instituted  by 
Grezory  the  Great.  Instances  of  celebrations 
of  this  nature  are  to  be  found  among  the  Jews 
in  the  Old  Testament,  and  as  a  pari  of  the  sym- 
bolical worship  of  nature  they  were  in  use 
among  the  ancient  heathens;  thus  they  formed 
solemn  processions  about  the  fields,  which  had 
been  sowed,  and  sprinkled  them  with  holy  water 
to  increase  their  fertility,  and  to  defend  them 
from  injuries.  The  festivals  in  honor  of 
Bacchus,  Ceres,  Diana,  and  other  divinities, 
among  the  Greeks  and  Romans,  were  solem- 
nized with  processions,  in  which  the  images  of 
the  gods  were  borne  about;  and  similar  rites 
are  still  found  among  most  heathens.  Among 
the  Buddhists  these  ceremonials  are  especially 
imposing.  The  procession  which  accompanies 
the  Emperor  of  China  when  he  goes  to  oStt 
sacrifices  to  an  idol  in  some  great  pagoda  i^ 
one  of  the  most  gorgeous  description.  In  a 
more  restricted  sense  the  term  is  applied  to 
the  solemn  entrance  of  the  clergy  and  their  as- 
sistants (choir,  etc)  into  the  church  proijer  for 
the  purpose  of  holding  a  religious  service,  or 
of  their  departure  to  the  sacristy  after  the  serv- 
ice. Consult  Eveillon,  J.,  <De  Processionibus 
Ecclesiasticis'  (Paris  1641)  ;  Gretser.  J.,  <De 
Catholic*  Ecclesia  Sacris  Processionibus* 
(Ingolstadt  1600) ;  Vatar,  D„  'Des  Proces- 
sions de  I'figlise*  fParis  1705) ;  Wordsworth, 
C,  'Ceremonies  ana  Processions  of  the  Cathe- 
dral Church  of  Salisbury>  (Cambridge  1901). 
PROCESSION  OP  THE  HOLY 
GHOST,  in  theology  the  relation  in  the  Trinity 
between  the  Father  and  the  Holy  Ghost.  The 
Western  Churches  believe  in  what  is  called  the 
"double  process.ion"  as  expressed  in  the  Nicene 
Creed,  "Who  proceedeth  from  the  Father  and 
the    Son.*     The   Greek    Church 


See  FiLioQux, 

PROCESSIONAL  CROSSES.  See 
Cboubs  and  Crucifixes. 

PROCIDA,  pro'che-di,  Tohn  of,  an  Italian 
physician  and  nobleman  r  n.  Salerno,  abotit 
1210;  d.  Home,  1298.  The  tradition  which 
makes  him  the  prime  mover  in  the  conspiracy 
alleged  to  have  brtnight  on  the  Sicitian  Vespers 


(q.v.)  has  beeti  discredited  by  careful  investi- 
gators,  but  is  the  subject  of  a  tragedy  by  James 
Sheridan  Knowles  (q.v.)  (1840). 

PROCIDA    (ancient    Phochvta),    (1)    an 

island  in  Italy,  on  the  west  side  of  the  Gulf 
of  Naples  and  about  12  miles  southwest  uf 
Naples,  lying  nearly  nridway  between  the  island 
of  Iscnia  and  the  coast  of  the  province  of 
Naples,  It  is  about  three  miles  long,  northeast 
to  southwest,  and  little  more  than  one  mile 
broad.  The  principal  town  on  the  island  is 
(2)  Procida,  or  Castello  di  Procida,  wlii± 
stands  on  the  southeast  coast,  12  miles  west  of 
Naples.  It  is  fortified,  has  a  good  harbor,  and 
a  considerable  trade.  There  is  a  palace  on  the 
island  which  was  occasionally  used  as  a  resi- 
dence by  the  former  kings  of  Naples,  (jn 
festivals  the  women  assume  the  Greek  costume, 
consisting  of  a  red  upper  ^rment  with  gold 
embroiden".  It  is  from  this  island  that  John  of 
Procida  (q.v.),  the  reputed  originator  of  ihe 
massacre  known  by  the  name  of  the  ^Sicilian 
Vespers,"  takes  his  name.  Pop.  about  15,000, 
PROCLAMATION  OF  EMANCIPA- 
TION.     See   EUANCIFATION   pROCLAUATIOM. 

PROCLAMATIONS,  BxecotiTe,  docu- 
ments issued  by  an  executive  in  accordancs  with 
tjbe  powers  cooierred  or  in  fulfillment  of  the 
duties  imposed  on  him  by  the  constitution  or 
expressly  by  statute,  or  even  in  regard  to  mat- 
ters toward  which  it  becomes  desirable  or  neces- 
sary to  draw  the  attention  of  the  citizens.  The 
issuance  of  such  proclamations  is  not  regulated 
by  any  gcoeral  statute  enacted  b^  Cot^reis,  and 


tton,  no  prov — 

In  accordance  with  the  specific  authority  con- 
fecred  on  him  by  the  legislative  brandi  of  the' 
gavemmeut  the  executive  may  act  viritfa  special 
authority  in  the  sale  of  public  lands,  estaAlish- 
ing  forest  reserves,  applying  q>ecial  provisioas 
of  the  tariif  act,  regulating  the  treatment  and 
status  of  alien  enemies,  the  jurisdiciimi  of 
foreign  consuls  over  disputes  amtmg  seamen, 
proclaiming  a  state  of  war,  and  extending  pro- 
visions of  the  copyright  or  patent  laws  to  citi- 
zens of  another  country,  etc.  In  time  of  war 
the  executive's  powers  are  vastly  increased,  in- 
cluding r^ulation  of  railroads  and  other  public 
carriers,  food  and  fuel  supplies,  press  censor* 
ship,  establishing  blocades,  grantine  pardon  to 
deserters,  intemtnent  of  persons  guilty  of  sediti- 
ous utterances  or  of  acts  tending  to  impede 
the  prosecution  of  the  war,  and  not  otherwise 
amenable  to  punishment  or  resU^ni.  Presi- 
dent Lincoln  covered  the  greatest  range  in  his 
proclamations,  in  several  cases  going  to  the  ex- 
tent of  suspending  the  writ  of  habeas  corpus 
in  various  places.  The  Supreme  Court,  how- 
ever, condemned  his  suspension  of  the  writ  in 
localiiies  outside  the  theatre  of  war.  (See 
Executive;  Presibknt).  Consult  Fairlic,  J. 
A.,  'The  National  Administration  of  die  United 
States'    (New  York  ISOS). 

PROCLUjB,  philosopher  of  the  Neo-Platonic 
Khoot;  h.  Constantinople,  412;  d.  Athens,  435- 
Ke  is  usually  called  Diadocleus  and  sometimes 
the  Lycian,  because  his  parents  came  from 
Xanthus  in  Lyria.  He  received  his  first  educa- 
tion at  Alexandria  from  the  famous  Peripatetic 
Olympiodonis  the  elder,  and  completed  it  at 
Athens  under  Syriantu,  who  ultimately  ap- 
pointed him  his  successor,  and  under  Asclcpi- 
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Kcnia,  who  had  karaed  from  her  fatlier  Plutar- 
chus  the  doctrines  of  the  Ori&ic  and  Chaldaic 
mystenes  and  the  united  theurgic  sdeaces.  As 
a  teftcber  at  Athens  he  was  very  successful  and 
not  only  endeavored  to  unite  into  a  suigle 
whole  all  the  philosophical  schemes  handed 
down  from  former  ages,  but  made  it  his  sim 
to  embrace  alt  relij^ons  by  becoming  filled  with 
their  spirit.  Foildwing  out  this  maxim  he  com- 
posed hymas  in  honor  of  the  pagan  deities,  de- 
fended and  intenireted  popular  myths,  and  even' 
conformed  to  the  rites  connected  with  their 
worship,  and  considered  himself  as  under  their 
protection.  It  was  probably  in  consequence  of 
this  adherence  to  the  ancient  religion  of  Greece, 
in  opposition  to  the  decrees  of  the  Christian 
emperors,  that  Proclus  was  compelled  to  with- 
draw friwi  Athens,  He  traveled  for  a  year 
in  Asia  to  study  the  various  religions  of  its 
inhabitants.  All  of  them  he  held  in  reverence. 
On  his  return  to  Athens,  where  he  remained 
till  his  death,  he  re-opened  his  school,  but  now 

Krfonned  his  religious  services  in  secret.  By 
!  pure  morals  and  religious  views  he  gave 
his  scholars  the  idea  that  he  had  intinute  inter- 
course with  gods  and  demons,  and  could  work 
miracles.    He  claims  to  resemble  Plato  i 


ne^cted  l^  the  previous  Neo-Platonists.  But 
these  pretensions  are  not  borne  out  by  his 
works.  A  Ufe  of  Proclus  was  written  hy 
Uarinus,  one  of  his  scholars,  and  his  successor 
in  the  school  at  Athens.  His  extant  works- ior 
ckide  a  'Skett^  of  Astronomy,'  in  which  be 
gave  a  short  view  of  the  systems  of  Hipparcfans, 
AristarcbuB  and  Ptolemy;  'The  Tb«>lqgf  of 
Plato»;  'Prindpies  of  Theology';  "Principles 
of  Philosophy'  ;  'Commentary  on  the  Works 
and  Days  of  Hesiod' ;  'Life  of  Homer,'  etc. 
Many  of  his  works  have  been  collected  and 
edited  by  V-  Cousin  in  'Procli  Opera*  (6  vols., 
Paris  laaW?)  and  in  'Procli  Opera  Inedita' 
(Paris  1864).  There  are  also  varipus  other 
editions  of  some  of  his  writings  by  J.  F.  Bois- 
sonade  (Leipzig  1820);  G.  F.  Creuier  (3  vols., 
Frankfort  o.  M.  1820-22) ;  G.  Friedlein 
(Leipag  1873),  and  C.  E.  C  Schneider  (184?). 

Suite  a  number  of  his  works  have  been  trans- 
ted  into  English.  The  oldest  of  these 
translations  is  called  'The  Descripcion  of  the 
Sl^ere,  or  Frame  of  the  Worlde'  (Englysshed 
by  W.  Salysburye,  London  1550?).  The  other 
translations,  made  by  Thomas  Taylor,  are  as 
follows:  'The  Commentaries  of  Proclus  on 
the  Timaeus  of  Plato'  (London  1S20) ;  'The 
Fragments  that  Remain  of  the  Last  Writings 
of  Proclus'  (London  1825) ;  'The  Philosophi- 
cal and  Mathematical  Commentaries  of  Proclus 
on  the  First  Book  of  Euclid's  Elements  and  His 
Life  by  Marintis'  (2  vols.,  London  1788-89)  ; 
'The  Six  Books  of  Proclus,  the  Platonic  Suc- 
cessor, on  the  Theology  of  Plato,  etc;,  also  a 
Translation  of  Prodos^  Elements  of  Theology, 
etc'  (2  vols.,  London  1816)  ;  'Select  Hieorems 
in  Proof  of  the  Perpetuity  of  Time'  (in  'Ocel- 
lus Lncamis  on  the  Nature  of  the  Universe, 
etc.,'  London  1831)  ;  'Two  Treatises  of  Proclus, 
etc.>  (London  1833J.  There  is  also  a  French 
translation  by  P.  Forcadel  de  B«i<s,  'Dcmt 
Livres  de  Proclus,  du  Mouvement'  (Paris 
1542).  Consult  Altenburg,  M.,  'Die  Uethode 
der  Hypothesis  bci  Plaion,  Aristoteles  und  Pro- 


246-269,   Frankfort  o,    M.   1903);   Undsay, 
'Proclus    as    Constructive    PUlosopher'     (ia 
^Hibbert  Journal,'  VoL  CIH,  p^  279-288,  Bos- 
ton 1917) ;  Marions,  N.,  'Vita  ProcH'  («L  by, 
J.  F.  Boissonade,  Leipng  1814). 

PROCONSUL  and  PKOPRJETOR,  func 
tionary  of  the  ancient  Roman  Empire,  to  whom 
the  administration  of  the  provinces  jvas  en- 
trusted ;  proconsul  or  proprsetor  being  one 
whose  term  of  office  had  expired  as  prsetor  or 
consuL  The  first  consul  who  received  the  title 
of  proconsul,  waS  Q.  Pubilius  Philo  in  327  B.C 
This  was  done  in  order  that  he  might  conclude 
a  campaign  successfully  bc^n  in  southern. 
Italy.  It  was  afterward  provided  by  a  law  of 
C.  Sempronius  Gracchus  that,  at  the  consulai- 
and  prxtorial  elections  the  senate  should,  dis- 
tribute the  provinces  into  two  consular  and  six. 
prastorial  provinces,  for  which  the  consuls  and 
pnetors  should  cast  lots  or  divide  them  among 
themselves  by  agreement,  a  few  days  after  their 


lotted  them.  But  in  55  b.c.  it  was  provided  by 
a  decree  of  the  senate  that  no  consul  or  prztor 
should  enter  on  the  government  of  a  province 
tin  five  years  after  his  surrender  of  office.  As 
the  nunner  of  provinces  increased,  proconsuls. 
were  appointed  who  had  not  previously  held  the 
office  of  consul.  The  duties  of  proconsuls  or 
proprxtors  were  the  administration  of  justice, 
the  supervision  of  provincial  afiairs,  and  the 
command  of  the  troops.  They  were  assisted  in 
their  duties  by  quistors  and  legates.  Within 
30  days  after  his  return  to  Rome  the  provincial 
governor  was  bound  to  make  a  report  of  his 
government  The  Lex  Julia  in  61  b.c.  further' 
required  that  a  copy  of  his  report  (ratiottes) 
should  be  depositctfin  the  two  chief  cilfes  of  his 
province.  He  was  liable  to  impeachment  for 
extortion,  peculation  or  embezzlement  of  the 
public  mone^  or  for  abuses  in  regard  to  the 
armjr.  Nowith standing  these  j)recautions  the 
provinces  were  subjected  to  various  oppressions, 
and  exactions.  From  the  time  of  Augustus  the 
government  of  some  provinces  was  taken  out 
of  the  hands  of  the  proconsuls  and  propnetors, 
and  entrusted  to  legates  called  procurators,  or 
stewards  of  the  Imperial  household^  who  gov- 
erned under  the  immediate  direction  of  die 
emperor.    See  Province;  Procurator. 

PROCOPIUS,  pr&-k6'pf-lis,  Byutttine  hi»- 
torian:  b.  Cxsarea,  Palestine,  about  500  a-D.;  d..' 
Constantinople,  about  565  a.D.  After  pracdling 
as  a  rhetorician  and  advocate  at  Constantinople 
for  a  short  time  he  brought  himself  to  much 
into  jiublic  notice  that  in  527  Belisarnis  made 
him  his  legal  adviser  and  private  secretary.  He 
found  abundant  opportunity  for  seeking  the 
making  of  history  at  first  hand,  for  he  accom- 
panied Belisarius  and  counseled  him  on  his 
most  important  campaigns.  He  was  with  Him 
in  Italy,  Africa  and  Persia.  About  542  he  re- 
tiiroed  to  Constantinople.  Tile  emperor  JOBtin-  . 
ian  made  him  senator  and  in  562  prefect  of  the 
dty-  He  Is  the  historian  in  dtief  to  the  reign 
of  Jusdoian,  to  which  his  three  most  importattt 
'wwks  were  devoted.  Hiese  are  the  'History 
of  the  Wan'    (HistoriiB)  in  eight  bodes,  the 
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first  two  relating  to  the  Persian  War,  the  two 
following  to  the  war  with  Vandals,  and  the  rest 
to  the  Gothic  War;  the  'Secret  History' 
(Anecdota),  a  secret  and  more  personal  history 
supplementing  the  more  formal  'History';  the 
'History  of  the  Edifices,  built  or  repaired  by 
Justinian*  (Ctismata).  lioubt  has  been  thrown 
on  die  connection  of  Procopius  with  the  'Anec- 
dotes.* They  are  the  repository  of  the  scandals 
of  Justinian's  reign,  filled  with  accusations, 
often  of  a  ridiculous  and  improbable  nature 
against  Justinian  and  Theodora.  On  the  other 
hand  the  histories  are  of  great  value,  character- 
ised by  accurate  personal  observation  and  truth- 
ful presentation  of  conditions.  The  best  edi- 
tion of  the  complete  works  is  that  contained  in 
Dindorf's  *Corpus  Sctiptorum  Historic  Byian- 
tina:>  (Bonn  1833-38).  A  more  recent  edition 
is  that  published  by  J.  Haury,  'Procopii  Casar- 
iensis  Opera  Omnia*  (3  vols,,  Leipzig  1905-13). 
The  publication  of  the  original  Greek  text  wiOi 
an  English  translation  by  H.  B.  Dewig  has  been 
begun  as  part  of  the  Loeb  Classical  LibraiTr 
under  the  title  'Procopius>  (Vol.  I,  New  York 
1914;  Vol.  II,  New  York  1916).  Consult  Dahn, 
F,  'Prokopius  von  Csesarea'  (Berlin  1865); 
Haury,  J.,  'Procopiana*  (Augsburg  1891); 
'Zur  Beurteilung  des  Geschichtschrdoers  Pro- 
kopius  von  Cisarea*  (Munich  1896-97). 

PROCOPIUS,  Andrew,  Hussite  chief:  b. 
about  1380;  d.  Bohmisch-Brod,  30  May  1434. 
He  was  cUstinguished  as  Procopius  the  Great, 
or  the  Bald,  from  as  contemporary  at  limes 
associated  with  him  Icnown  as  Procopius  the 
Lesser  or  Prokupek.  He  received  a  good  edu- 
cation, traveled  extensively  and  upon  Bis  return 
entered  the  priesthood,  receiving  the  tonsure 
from  which  was  derived  his  nickname,  the 
Bald.  He  fought  with  the  Hussites  under 
Ziska,  and  in  142S  after  Ziska's  death  was 
chosen  commander  of  the  Taborites,  the  main 
division  of  the  Hussites,  and  quickly  made  him- 
self master  of  a  larger  part  of  Bohemia.  De- 
feating the  German  troops  at  Aussig  in  June 
1426,  he  burned  that  town  and  soon  alter  drove 
the    Austrians    across   the    Danube.     Burning 


man  army  near  Mies  (1427);  and  in  the  next 
two  years  ravaged  Silcsa,  Hungary  and  Saxony. 
The  bands  under  the  leadership  of  Proco;)ius 
had  by  this  time  made  the  name  of  Hussites 
a  terror  throughout  the  ;province5  through 
which  they  pursued  the  armies  of  the  Emperor 
Sigismund.  Strife,  however,  ensued  between 
the  extremists,  and  the  more  moderate  divi^on 
known  as  the  (tahxtinea,  who  in  1433  accepted 
the  terms  offered  by  the  Roman  Catholics.  In 
a  faaional  fight  between  the  two  parties  Pro- 
coiHUS  was  killed.  In  the  same  battle  perished 
Procopius  the  Lesser,  leader  of  a  section  of 
the  Hussites  tailed  the  Orphans,  which  had 
co-operated  with  the  Taboriles  since  1427. 
Consult  Sand,  Georges,  'Procope  le  Grand'  (in 
CEuvres  illuatrees,'  Vol.  I.  Paris  1855);  Wolf, 
J.  H.,  'Leben  der  beiden  Prokope'  (Prague 
1784). 

PROCRUSTES,  prS-krfis'tfe,  Attic  robber, 
sumamed  Polypemon  of  Damastes.  He  pos- 
sessed a  bed  upon  which  he  forced  his  guests 
to  sleep,  and  if  they  were  too  tall  to  fit  it  he 
had  their  limbs  chopped  off.  whereas,  were  the? 
too  short  he  had  them  stretched.    The  monster 


was  outwitted  by  Tbeseos,  who  made  him  suffer 
of  the  same  bed  and  slew  him  at  Erindis. 
The  'bed  of  Procrustes"  has  thus  become  a 
proverbial  expression.  Another  version  rep- 
resents him  as  having  two  beds,  one  short  and 
<Mie  long,  the  first  far  tall  visitors  and  the 
second  for  short  ones.  Consult  Plutarch, 
'Lives*  (in  'The  Loeb  Classical  Library,* 
VoL  I,  London  and  New  York  1914). 

PROCTER,  prok'ter  Adelaide  Anne,  Eng- 
lish poet,  daughter  of  Bryan  Waller  Procter 
(q.v.  J  r  b.  London,  30  Oct.  182S ;  d.  there,  3  Feb. 
1864.  Her  first  verses  were  published  in  the 
'Book  of  Beauty'  in  1843.  In  1853  she  began 
to  contribute  to  Household  Words  under  the 
pseudonym  'Mary  Berwick,"  and  attracted 
much  attention,  gaining  in  particular  the  favor- 
able notice  of  Dickens,  who  did  much  to  aid 
the  young  poet     While  her  work  is  not  great 


in  rilher  Household  Words  or  All  the'  Year 
Round.  She  became  a  Roman  Catholic  in 
1851.  In  1859  she  was  appointed  by  the  Na- 
tional Association  for  the  Promotion  of  Sodal 
Sdence  a  member  of  a  committee  to  consider 
new  ways  of  providing  employm^t  for  women, 
having  always  been  interested  in  sodal  ques- 
tions affecting  women.  Her  collected  poems 
were  published  under  the  title  'Legends  and 
Lyrics*  (1858),  the  10th  edition  of  wUcfa  (1866) 
contains  a  biographical  sketdi  of  the  author  by 
(iarles  Dickens.  MAiy  of  her  poems  have 
received  a  musical  setting,  the  most  famous 
bein^  "The  Lost  Chord,'  which  was  set  to 
music  by  Sir  Arthur  Sullivan. 

PROCTER,  Bryan  Waller,  "Bakrt  Corn- 
wall,* English  poet:  b.  Leeds,  2]  Nov.  1787; 
d.  London,  5  OcL  1874.  He  was  educated  at 
Harrow,  subsequently  studied  law  in  London, 
and  in  1831  was  called  to  the  bar  of  Gray's  Inn. 
For  many  years  he  held  the  office  of  commiS' 
sioner  of  lunacy,  resi^inp;  in  1861.  He  had  a 
particularly  ami^le  disposition  and  a  wide  ac- 
quaintance among  Kterary  tnen  of  his  day, 
being  especially  friendly  with  Leigh  Hunt  and 
Charles  Lamb.  His  first  appearance  in  litera- 
ture was  in  1S19,  when  he  published  'Dramatic 
Scenes  and  Other  Peoms.*imderthepseudonym 
of  *Bany  Cornwall,*  which  he  afterward  re- 
tained Later  works  were  'A  Sidlian  Story* 
(1821J;  'MardanColoma'  (1820)  ; 'Mirandola* 
(1821),  a  tragedy  performed  with  great  success 
at  Covent  Garden;  'The  Flood  in  Thessaly' 
(1823);  'English  Songs  and  Other  Small 
Poems'  (1832).  His  prose  includes  'Effigies 
Poetioe,  or  the  Portraits  of  the  British  Poets* 
(1824);  'Life  of  Edmund  Kean'  (1835);  'Es- 
says and  Tales*  (2  vols.,  Boston  1853) ; 
<(3iarles  Lamb ;  a  Memoir*  (1866).  He  will  be 
longest  remembered  as  a  song  writer,  but  even 
so  his  work  has  been  somewhat  overrated.  He 
edited  'The  Works  of  Ben  Jonson,  with 
Memoir*  (1838) ;  'The  Works  of  Shakespeare, 
with  Memoirs  and  Essay  on  his  Genius*  (1843)  ; 
'Essays  of  Eiia,  with  a  Meitioir  of  Lamb' 
(1879),  and  together  with  \.  Foster  'Selections 
from  Browning'  (1863).  Consult  'Bmn  Wal- 
ler Procter,  an  Autobiographical  Fragment 
and  Biographical  Notes'  (ed.  by  Coventry  Pat- 
more,  1877). 

PROCTER,  John  Robfltt,  American  dvil 
service  reformer:   b.   U«9oi)   County,   Kf.,  16 
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March  1844;  d.  Wulnngttm,  D.  C,  12  Dec 
1903.  He  wat  educated  at  the  University  of 
Peniuylvaiiia,  but  left  there  to  join  the  Con- 
federate army  in  1863  and  served  until  ihe  end 
of  the  war-  In  1873  he  became  assistant  in  the 
Kentucky  KeoJoeical  survey,  and  in  1880  State 
geolo^st.  In  this  oAice  be  was  brousbt  into 
contact  with  the  spoiU  system,  u>  which  his 
opposition  was  so  uncompromising  that  he 
finally  lost  his  position  in  18^3.  In  the  same 
year,  however,  he  was  appointed  prewdent  of 
the  Civil  Service  Commission,  a  post  which 
he  held  tilt  his  death.  His  criticism  of  the 
spoils  system  was  based  not  only  on  its  evil 
moral  and  social  effects,  but  also  on  its  absurd* 
i^  as  a  method  of  ctMtducciiiK  business  and  this 
new  he  constantly  presented  most  eSectlyely. 
His  work  as  prestdeait  of  the  commission  was 
the  means  of  increasing  the  effectiveness  o£ 
the  civil  service,  and  of  gaininK  for  it  recogni- 
tion in  politica]  life.  He  served  as  a  metmer 
of  the  Jury  of  Awards  at  the  Chicago  World's 
Fair  and  was  a  frequent  contributor  to  maga- 
zines and  journals  on  gcolo^c,  economic  and 
political  subjects. 

PROCTOR,  prdk't6r,  Alexander  Pbimiater, 
Ajnericen  sculptor:  b.  Ontario,  Canada^  27 
Sept.  1862.  Soon  after  his  birth  his  parents 
moved  to  Colorado  where  he  was  educated,' 
studying  later  in  New  York  art  schools.  He 
was  the  pupil  of  Pucch  and  Ingalbert  at  Paris, 
and  was  awarded  the  Rinehart  Paris  sdiolar- 
ship.  He  has  been  a  frequent  cjchibitor  at 
exjKisitions  and  has  been  awarded  the  follow- 
ii^C  medals :  Desij^ners  Medal,  ChicBRo  Ex- 
position. 1893;  Gold  Medal,  Paris  1900;  Gold 
Medal,  Saint  Louis  1904;  Gold  Medal,  Panama 
Pacific  Exposition  1915.  In  1904  he  was  mad« 
a  member  of  the  National  Academy.  Most  of 
his  works  are  representations  of  wild  animals 
of  which  he  has  made  a  very  dose  study  by 
spending  since  early  youth  much  rime  in  hunt- 
ing on  the  western  plains  and  mountains.  As  a 
Sroducing  sculptor  and  as  a  critic  of  sculpture 
is  reputation  is  high  and  he  was  appointed  a 
member  of  the  sculpture  jury  at  the  Paris  Ex- 
position of  1900  and  at  the  Pan-American  Ex- 
position of  1901  at  Buffalo,  and  a  member  of 
the  New  York  Art  Commission  in  1903.  AmonK 
his  worfcs  were  the  quadriga  which  he  furnished 
for  the  United  States  pavilion  at  tfte  Paris  Ex- 
position of  1900  and  which  was  much  admired. 
Others   of   his   sculptures  may  be   seen   in   the 

¥irks  of  New  York,  Denver  and  Pittsburgh. 
he  lions  on  the  McKinley  Monument  in  Buf- 
falo were  designed  by  him.  Other  works  Oy 
him  are  in  the  Saint  Louis  Art  Gallery  and  in 
the  New  York  Metropolitan  Museum  of  Art 
Consult  Nelson,  W.  H.  de  B.,  'Phimistef 
Proctor :     Canadian     Sculptor'      (in     Canadian 


and  Pe^ii.  Vol.  11,  p.  241,  Chicago  1896). 

PROCTOR,  Edna  Dean,  American  poet: 
b.  Henniker,  N.  H.,  18  Sept.  1829.  She  was 
educated  in  Concord,  has  traveled  extensively 
in  Europe,  and  has  achieved  a  considerable 
reputation  as  a  poet.  Her  most  notable  poems 
are  'Heroes'  and  'Shenandoah.'  Among  her 
works  are  'Poems'  (1866) ;  'Poems'  (Bos- 
ton 1890)  ;  'The  Song  of  the  Ancient  Peonle' 
(Boston  1893}  ;  'Mountain  Maid  and  Otiier 
Poems  of  New    Hampsbire'    (Boston    1900); 


'Songs  of  Ajmerica  and  Other  Poems'  (Boston 
1905) ;  'The  Glory  of  Toil  and  Other  Poems' 
(Boston  1916).  Her  only  prose  work,  'A  Rus-> 
sian  Journey'  was  first  published  in  1872,  but 
revised  editions  of  it  have  been  brought  out 
in  1S90  and  1899.  She  has  also  contributed  to 
various  rnagaiines. 

PROCTOR,  Redfield,  American  politician : 
K  Proctoraville,  Vt.,  1  June  1831;  d.  Washing- 
ton, U.  C,  4  March  1908.  He  was  graduated 
from  Dartmouth  in  1851,  and  from  the  Albany 
Law  School  in  1860.  He  practised  law  a  short 
time  and  in  1861  entered  the  Federal  army  aS 
lieutenant ;  was  soon  promoted  major  and  was 
mustered  oot  as  crfonel.  After  a  lew  years'  laW 


He  began  oolitical  life  as  a  Republican 
member  of  the  lower  house  of  the  Vermont 
legislature,  b«ng  first  elected  to  that  body  in 
1%7,  and  again  in  1868  and  1888;  he  was  a 
member  and  president  fro  tgm.  of  the  State 
senate  in  1874  and  1875 ;  in  1876  he  was  elected 
lieutenant-governoT,  and  in  1878  governor  of 
the  State.  During  his  administration  he  broughtt 
about  several  retoims  in  the  State  finances  aod- 
system  of  taxation.  In  1888  he  wafi  chairman' 
of  the  Vermont  delegation  to  the  Republican 
National  Convention,  and  again  in  1896.  In 
1889  he  was  af^minted  Secretary  of  War  by 
President  Harrison,  and  gave  especial  attention 
to  the  improvement  of  coast  and  border  de- 
fense. In  1891  he  resigned  his  secretaryslup  to 
accept  the  apnointment  to  the  United  States 
Senate  for  the  unexpired  term  of  Senator  Edr 
munds,  resigned,  and  tn  1892  was.elected  to  the 
Senate  for  the  six  years'  term.  In  1898  and 
^904  he  was  re-elected.  In  1898  he  visited  Cuba: 
to  investigate  conditions  in  the  island,  and  on 
his  return  delivered  a  speech  in  the  Senate  in- 
regard  to  the  reconcentrados,  which  aroused  the 
attention  of  the  whole  country.  The  facts  pre- 
sented by  him  were  also  influential  in  detemnn-^ 
ing  the  policy  of  intervention  in  Oi>a.  by  the 
United  States.  Consult  Proctor,  W.  L.,  and 
Mrs.  W.  L.  Proctor,  'A  Genealogy  of  De- 
scendants of  Robert  Proctor  of .  Ccnoord  and 
Cheknsford,  Mass.'  (Ogdensburg,  N.  Y,. 
1898)  ;  'Redfield  Proctor  Memorial  Addresses', 
(in  Senate  Document,  No.  764,  60tfa  Congress, 
2d  Session,  Washington  1909). 

PROCTOR,  Richard  Anthony,  Enfflisli 
astronomer :  b.  Chelsea,  23  March  1837 ;  d.  New 
York,  12  Sept  188&  He  was  educated  at 
King's  College,  London  and  Cambridge,  an4 
began  to  read  for  the  bar,  but  in  1863  took  va 
with  enthusiasm  the  study  o£  astronomy  and 
mathematics.  In  1866  he  was  elected  a  Fellow 
of  the  Royal  Astronomical  Society,  and  in  1872  • 
one  of  its  honorary  secretaries  and  editor  of 
its  publications.  He  resided  these  positions 
in  1873  and  made  a  lectunng  tour  in  this,  coun- 
try, As  a  lecturer  he  became  at  once  popular, 
havit^  in  eminent  degree  the  gift  of  lucid  ex- 
position. A  second  tour  to  the  United  States 
in  1879  and  a  tour  to  Australia  were  followed 
by  a  second  marriage  and  his  settling  at  Saint 
Joseph,  Mo.,  14  1S81.  In  the  same  ye^r  he 
founded  at  London  Knawtedge,  a  scientifio 
weekly,  which  in  1885,  became  a  monthly.  In 
1887  he  moved  to  Florida.  He  did  much  to 
popularize  astronomy.  His  works  include 
'Saturn  and  His  System'  (1863);  'Handbook 
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of  the  Slan>  (1866);  'Half-hours  with  the 
Telescope'  (1868)  ;  'Other  Worids  Than  Ours' 
(1870);  'Light  Science  for  I.ebnre  Hours'. 
0871)  ;  'The  Sun'  (1871)  ;  ^Elementary 
ABtronotm-'  (1871) ;  'The  Orbs  Around 
Ui'  (1872)!  'Essays  in  Aslronomy'  (1872); 
'The  Expanse  of  Heaven'  (187J) ;  'The 
Borderland  of  Science'  (1873)  ;  'The  Moon' 
(1873);  'The  Transit  of  Venus'  (1874); 
*Our  Place  among  Infinities'  (1875) ;  'Mytju 
and  Marvels  of  Astronomy'  (1877);  'The 
Universe  of  Stars'  (1878);  'Flowefs  of 
the  Sky'  (1879) ;  'The  Poetry  of  Astronomy' 
(1880);  'Easy  Star  Lessons'  (1882);  'Familiar 
Science  Stupes'  (1882);  'Uysteries  oi  Titne 
and  Space'  (1883) ;  'The  Great  Pyramid' 
(1883);  'The  Universe  of  Suns'  (1884):  'The 
Seasons'  (1885);  'How  to  Play  Whist' 
(1885);  'Other  Suns  Than  Ours*  (1887); 
'Haif  Hours  with  the  Stars'   (1887). 

PROCTOR  (Lat.,  procurator'),  one  who 
acts  on  another's  behalf.  It  has  in  England 
these  special  significations:  (1)  In  the  convo- 
cations of  the  two  ccclesastjcal  provinces,  Can* 
terbury  and  York,  respectively,  ihr  oBicial  who 
represents  the  lower  clergy  and  the  capitular 
bodies  of  cathedral  and  collegiate  churches; 
(2)  a  person  who  manages  anower  cause  in  an 
ecclenastical  conrt  or  in  a  court  of  admiralty  ^ 
owing  to  changes  in  the  admi lustration  of  law, 
made  in  1873  and  1875,  the  btisinesa  faimerly 
confined  to  proctors  may  now  be  conducted  by 
Mlidtors;  (3)  in  the  imtversities  of  Oxford 
and    Cainbndge,    two    proctors 


each 


.}  this  end  they  are  empowered  to  inflict 
mary  punishment  and  are  assisted  bv  a  nutn- 
ber  of  pro-pToctors  and  special  constables.  The 
rights  and  dnties  of  the  proctors  are  more  ex- 
tensive at  Oxford  than  at  Cambridge,  inasmuch 
as  at  Oxford  they  are  ex  officio  menU^ers  of  all 
important  committees  and  supervise  all  businesa 
transactions  of  the  University.  Both  at  Cam- 
bridge and  at  Oxford  diev  are  elected  by  the 
cEHoials  of  the  several  colleges. 

PROCTOR,  Vt.,  village  in  the  township  of 
tiie  same  name,  RutlancT  County,  five  miles 
northwest  of  Rutland  on  the  Rntland  Railroad. 
Some  of  (he  largest  marble  quarries  in  the 
world  are  located  in  the  district  and  there  are 
MarUe  finiriiitig  works.  Pop.  township,  2,871 ; 
vtllaBe.  2.756. 

PROCURATOR,  among  the  ancient  Ro- 
mans, an  agent,  steward,  or  overseer  of  an  es- 
tate; at  a  later  period  the  title  of  a  provincial 
officv  (see  Province  and  Pbocomsul),  who 
managed  Ihe  revenue.  In  some  of  the  small 
■  provinces,  or  in  a  part  of  a  large  province,  the 
procu^tor  discharged  the  office  of  a  governor, 
and  had  the  power  of  jtunishing  capitally, 
as  was  the  case  with  Pontius  Pilate  in  JndsEa, 
wWch  was  attached  to  the  province  of  Syria. 
Procurator,  in  monasteries,  is  the  convenlttal 
to  whom  is  entrusted  the  care  of  (he  temporal 
concerns.  Procurator  di  San  Marco  was  the 
title  of  the  chief  ofHcers  or  senators  in  the 
Venetian  republic.  Besides  the  nine  actual 
firocuratori,  from  among  whom  the  doge  was 
chosen,  there  were  also  many  titular  pro- 
curators, who  paid  a  great  sum  for  his  title, 
which  was  much  coveted  by  the  Venetian  patri- 
cians on  account  of  the  rank  it  conferred. 


PROCURATOR-FISCAL,  the  puUic  prm- 
ecuior  in  criminal  cases  which  oome  up  in  Scot- 
land before  the  sherifi,  magistrates,  or  insdces 
of  the  peace  belot^ng  to  his  distnct  He  also 
performs  duties  corresponding  to  those  usually 
performed  by  coroners.  Only  when  the  public 
uiterest  is  concerned  must  he  originate  a  prose- 
cution; and  when  complaint  is  made  by  a  per- 
son in  a  case  in  which  the  private  interest  of 
die  complainant  is  rather  at  stake  than  the 
public  interest,  the  procurator-fiscal  must 
merely  give  his  concurrence  to  the  prosecution, 
Uid  not  institute  the  proceedings.  He  may, 
however,  act  as  the  com[dainants  agent;  biu 
even  when  he  does  so,  if  he  only  ^ves  his  con- 
curroice,  he  is  not  liable  to  an  action  for  raali- 
dous  prosecution. 

PRODICnS,  Greek  sophist:  be  came  from 
Julis  in  the  island  of  Ceos  and  was  a  contem- 
porary of  Socrates.  He  is  known  only  as 
the  author  of  an  apologue  of  'Hercules  and  the 
Two  Paths,'  quoted  by  Xenophon,  in  whidi  the 
young  hero  chooses  the  hard  path  of  duty  and 
turns  his  back  on  the  flowery  but  dangerous 
path  of  pleasure.  The  Greek  text  of  this  wot^ 
19  to  be  found  in  'Epicteti  Enchridion'  (pp.  99- 
107,  Oxford  1804).  There  are  abo  two  English 
transladoos  of  it;  'The  Choice  of  Hercules' 
(transldtid  1^  Bishop  Lowlh,  in  Roach,  J., 
'Roach's  Beauties  of  the  Poets,  etc'  London 
1794) ;  and  <11ie  Judgment  of  Hercules' 
(translated  by  Layng,  P..  Eton  1748).  Consult 
Cottguy,  £,,  'De  Prodico  Cdo,  etc'  (Paris 
1857);  Kleemann,  A.  H.  von,  'Platon  vnd  Pro- 
dikos'  (in  'Wiener  Eranos,'  p.  38,  Vienna 
ISKS);  Weldter,  'Prodikos  von  Keos'  (in 
'lUieinitches  Museum  der  PUlokigie,'  Vol.  I, 
pp.  l-^  and  533-545). 

PRODUCER.  See  Intebmai,  Combustion 
Engine. 

PRODUCTION,  in  poUtical  economy  a 
division  covering  the  source  and  progress  of^the 
creation  of  wealth  as  constituied^in  the  produc- 
tion of  articles  having  an  exchangeable  value; 
the  word  in  this  sense  covering  one  of  three 
divisions  of  which  the  others  are  distribution 
and  consumption.  The  divi^on  deals  with  the 
process  of  production,  circumstances  favorable 
or  unfavorable  to  it  and  the  factors  governing 
it,  labor,  land  and  capital.  See  Political 
Economy. 


the  kingdom  after  making  peace  with  his 
brother,  Acrisius,  who  had  driven  him  c^.  ,_ 
Ai^os.  The  tragic  legend  concerning  him  deals 
chiefly  with  the  fate  of  Iris  three  daughters,  the 
PrcEtidx.  These,  rendered  mad  by  Hera  or 
Dionysus,  wandered  through  the  Pelopotinesus, 
in  time  communicating  their  frenzy  to  other 
women,  so  that  they  killed  their  claldren.  One 
of  the  three  sisters  died,  the  other  two  were 
healed  by  the  seer  Melampus,  who  married  one 
and  was  given  a  share  in  the  kingdom,  his 
brother.  Bias,  receiving  also  a  share  and  many- 
ing  the  other  daughter. 

PROFANITY.     See  Blasphemy;  Sweab- 
ma,  Pkopank 

PROFBRT,   M    latB,   an    exWWtion   of  a 
record  or  paper  in  open  court.    When  cither 
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PROPBSSIONAL    EDUCATION— PROFIT  SHARING 


party  allegea  «ny  deed,  he  is  generally  obliged, 
by  A  rule  of  pkadtng,  to  make  proieit  of  ludi 
deed;  that  is,  to  produce  it  in  court  RimultBiie' 
ousty  with  Uie  pleading  in  which  it  is  alleged. 

PROFESSIONAL  EDUCATION.  See 
Eddcation,  Profess  ion  al, 

PROFESSIONAL  AND  TECHNICAL 
SCHOOLS.  See  Education,  Hichek;  Educa- 
tion, Professionai. 

PROFESSIONAL  WOMAN'S  LEAGUE, 
The,  an  association  founded  and  incorporated 
in  New  York  in. 1893,  and  composed  of  women, 
engaged  in  the  dramatic,  musical,  and  literuy 
professions.  The  dues  are  $7.50  per  annum; 
the  leagtie  holds  a  baiaar  each  year,  gives  oc- 
casional entertainments  during  the  winter  sea- 
son and  holds  four  regular  meetings  each  month. 
Its  headquarters  are  in  New  York  City. 

PROFESSOR,  The,  a  novel  by  Charlotte 
Brontf,  published  in  1857.  It  was  Uie  first  fic- 
tion that  she  produced  but  It  failed  to  find  a 
publisher  until  after  her  death.  •The  plot  in 
Itself  is  of  no  great  interest,"  remarks  Mrs, 
Gaskell,  the  biographer  of  Charlotte  Bronte, 
but  'she  never  excelled  one  or  two  sketches  of 
portraits  which  she  has  given  in  'The  Profes- 
sor,' nor,  in  grace  of  womanhood,  ever  sUr^ 
passed  one  of  the  female  characters  there  de- 
scribed." Consult  MacDonald,  P.,  'Charlotte 
Bronte's  Professor'  (in  Comhili  Magaiitte, 
n.s.  Vol.  XXXV,  p.  519,  London  1913). 

PROFESSOR  AT  THE  BREAKFAST 
TABLE,  The,  a  work  by  OUver  Wendell 
Holmes  (q.v.),  first  pubUshed  serially  in  the 
Atlantic  Monthly  in  1859.  It  was  published  in 
book  form  in  1860  and  has  run  since  then  into 
many  editioiu.  It  furnishes  a  sequel  to  the 
well-known  "Autocrat  of  the  Breakfast  Table,' 
which  it  resembles  in  tone  and  construction. 
Consult  Ives,  G.  B..  <A  Bibliography  of  Oliver 
Wendell  Holmes'  (Boston  1907);  Morse.  J.  T., 
Jr.,  'Life  and  Letters  of  Oliver  Wendell 
Holmes'   (2  vols,,  Boston  1896). 

PROFIT.    See  Capital. 

PROFIT  SHARING,  a  method  by  which 
wage-earners  receive  a  share  of  the  profits  of 
an  industry  in  addition  to  wages.  Strictly  speak- 
ing, profit  sharing  implies  that  the  bonus  shall 
be  given  to  worlnnen  individually;  but  benefits 
and  insurance,  social  and  educational  funds 
maintained  out  of  the  profits  of  a  business  arc 
modified  forms  of  profit  sharing.  Many  sys- 
tems of  profit  sharing  also  provide  for  the  em- 
ployees obtaining  sliare  in  the  capital  stock  on 
special  terms,  thus  becoming  part  owners  of  the 
industry.  Profit  sharing  differs  from  co-op- 
eration (q.v.),  in  that  it  is  not  democratic;  bodi 
the  initiative  in  establishing  a  system  of  profit 
sharing  and  the  control  of  the  industry  rests 
with  we  employer.  It  is  regarded,  however,  as 
a  step  toward  co-operation.  The  International 
Cottar fsa  on  profit  sharing  in  1889  defined 
profit  sharii^  as  'an  agreement  freely  en- 
tered into  by  which  the  employed  receives 
a  share  of  profits  determined  m  advance.* 
The  arguments  advanced  in  favor  of  profit 
sharing  arc :  (1 )  Its  justice ;  inasmuch  as 
labor  ts  equally  necessary  with  capital  to  the 
welfare  and  success  of  an  industry,  it  should 
justly  receive  a  part  of  the  proms;  (2)  its 
practical  effect;  it  tends  to  interest  employees 
in  tbeir  work,  tt>  increase  6itir  efficiency  and 


their  care  of  prooerty.  There  are  two  baea  of 
opposition  to  profit  snaring:  (1)  From  the  on-  . 
ployers,  who  claim  that  it  is  unfiist  that  labor 
should  share  in  the  profits,  when  it  does  not 
share  in  the  loss  or  risk  oi  the  business;  and 
that  profit  sharing  does  not  necessarily  result 
in  increased  efficiency;  and  (2)  from  the  work- 
men who  claim  that  their  freedom  is  restricted, 
eqiecially  as  in  many  instances  a  long  term  o£ 
emplc^ment  and  sometimes  resiriction  of  labor 
organtution  are  involved  in  a  prolit-sharinic 
system;  and  that  they  obtain  no  compensating 
siaze  in  the  management  ot  control  of  the  in- 
dustry. Profit  sharing  has  been  successful  in 
many  industries,  especially  where  the  labor  is 
skilled  and  wages  large  it)  proportion  to  total 
cost  of  production ;  on  the  other  hand,  many 
attempts  to  estabUsh  a  profit-sharing  system 
have  failed,  owing  sometimes  lo  industrial  de- 
pression, sometimes  lo  a  trial  too  short  to  give 
fair  resuhs  and  sometimes  to  change  in  manage- 
ment. In  the  United  States  between  1889  and> 
1696,  50  firms  had  made  trial  of  profit  sharing; 
in  the  latter  year,  only  12  continued  it  perma- 
nently and  five  had  abandoned  it  temporarily; 
in  191%  there  were  23  firms  with  a  system  or 
profit  sharing,  12  of  which  had  adopted  it 
within  the  yrar  1899-1900.  In  1916  there  were 
in  operation  in  the  United  States  60  industrial 
and  mercantile  establishments  with  profit-shai^ 
ing  plans. 

France  formerly  outranked  other  nations  in 
the  number  and  importance  of  successful  profit- 
sharing  enterprises.  Among  the  more  import- 
ant ones  are  Maison  Leclaire  (1842)  (painter), 
the  Godin  Familist^re  at  Guise  and  the  Stm 
Maich6  (q.v.).  France  can  still  claim  to  have 
been  the  leader  in  the  establishment  of  profit- 
sharing.  In  numbers,  however,  it  ia  now  out- 
ranked by  Great  Britain.  In  1913  there  were 
141  profit-sharing  plans  in  existence  in  the  latter 
country,  against  about  115  in  France  in  1912. 
Other  countries  having  esiablishmeDts  with 
profit-sharing  plana  of  one  type  or  another  are 
Germany,  Holland,  Switzerland,'  Italy,  etc 
Among  the  most  important  profit-sharing  es> 
tablishments  of  the  United  States  are  the  Nel- 
son Manufacturing  Company  of  Saint  Louis, 
Mc  the  Eastman  Kodak  Company  of  Ro^ 
Chester,  N.  Y.,  die  Underwood  Typewriter  Com-. 
pany  of  New  York  City,  the  Ward  Baldng 
Company  of  New  York  City  and  Seats,  Roe-'  , 
buck  and  Company  of  Chicago,  III.  The  Nel- 
son Company  established  its  system  in  1886, 
\^ch.  besides  the  direct  sharing  in  profits  t^ 
the  employees,  provides  for  the  payment  of 
sickness  and  acadent  benefits  by  the  company 
as  a  part  of  the  costs  of  the  business;  the  em- 
ployees are  also  encouraged  to  buy  stock  in  the 
company.  In  1896  an  agreement  was  made  by 
which  tne  employees  of  the  cabinet-making  shop 
to  gradually  purchase  and  take  the  i 


pany  introduced  profit-sharing  in  1887;  the  ar- 
rangement was  that  the  employees  should  re- 
ceive a  share  in  the  net  profits  in  the  propor- 
tion that  wages  bore  to  the  whole  cost  of  pro- 
duction. The  fact  that  the  onplc^ees  were 
largely  unskilled  labor  with  low  wages  and  re- 
ceived the  new  arrangement  with  indifference 
made  the  managemoit  of  the  system  particularly 
difficult.  An  improvement  was  made  by  classi- 
fying the  emi^oyees  into  four  groups  is  rcgara 
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to  interest  in  work,  exceltence  of  work  and 
care  of  machinery  and  tools;  the  best  in  ac- 
cordance with  mis  classification  received  douUe 
the  regular  dividend,  the  second  group,  includ- 
ing the  greater  number  of  the  employees,  the 
regular  dividend,  the  third  group  one  half  the 
dividend,  and  the  fourth  none  at  all.  Since 
then  various  other  changes  h&ve  been  made 
so  that  this  concern  cannot  be  any  longer  called 
a  true  profit-sharing  establishment.  In  1903. 
the  United  States  Steel  Corporation  adopted 
direct  profit  sharing  for  its  more  responsible  em- 
ployees and  a  system  whereby  any  of  its  em- 
ployees may  acquire  stock  on  easy  terms  and  as 
long  as  they  remain  in  the  employ  of  the  com- 
~  iny,  may  receive  a  bonus  of  ^  a  year  extra 
.  jr  each  share  after  the  first  five  years.  Many 
other  important  industrial  concerns  in  the 
United  States  have  introduced  modified  or 
limited  profit-sharing  plans,  among  th«n  be- 
ing the  Ford  Motor  Company,  the  Studebakcr 
Corporation,  etc.  The  most  exhaustive  study 
of  profit-sharing  in  the  United  States  was  pub- 
lished by  the  United  States  Department  at 
Labor,  Bureau  of  I.abor  Statistics,  Bulletin  No, 
208,  Miscellaneous  Scries  No.  13  (Washington- 
1916),  It  also  contains  a  very  full  bibliographyi 
of  the  very  extensive  literature  on  the  subject 
Consult  Adams,  H.  B.,  ed.,  'History  of  Co- 
operation in  the  United  States*  (in  Johns  Hop- 
kins Universiiy  Studies  in  Historical  and  Politi- 
eal  SeUnee,  Vol  VI,  Baltimore  1888) ;  Adams, 
T.  S,  and  Sumner,  H.  L.,  'Labor  Problems' 
(New  York  1905) ;  Ave^  E.,  'Co-operative 
industry'  (London  1907) ;  Bohmert,  V.  K.,  'Die 
Gewinnbetciligung'  (Dresden  1903) ;  Brandt, 
H.,  'Gewinnbeteiligung  und  Ertragslohn' 
(Dresden  1907);  Burritt,  A.  W..  and  others. 
Profit  Sharing'  (New  York  1918) ;  Bushill,  T. 


aux  b^Mces  et  participation  an  capital* 
(Lille  1912) ;  EUot,  C  W.,  and  others,  'Profit 
Sharing  and  Scientific  Management'  (Boston 
1914)  ;  Fay,  C  R-,  '  Co-pa  rtnerdiip  and  Indus- 
try* (Cambridge  1913) ;  George,  W,  L.,  'La- 
bour and  Housing  at  Port  Sunlight'  (London 
1909) ;  Giddings,  P.  H.,  'Profit  Sharing'  (in 
17ifc  Anwtai  Report  of  tkt  Massachusetts 
Bureau  of  Statislks,  Boston  1886) :  Gide,  C, 
'L'Actionnariat  onvrier'  (Paris  1910)  ;  Oilman, 
N.  P.,  'A  Dividend  to  Labor'  (Boston  1899)  ; 
id,  'Profit  Sharing  between  Employer  and  Em- 
ployee' (New  York  1896);  Gramer,  J.,  'Les 
Actions  de  travail*  (Paris  1910)  ;  Great  Britain, 
Board  of  Trade,  Department  of  Labour  Statis- 
tics, 'Profit  sharing  and  Labour  Co-Pumer* 
ship  Abroad*  (ParHaminlary  Paptrs,  Cd.  7283, 
London  1914) ;  id.,  'Profit  sharing  and  Labour 
Co-Partaer^p  in  tfae  United  Kingdom*  iPar- 
liametaary  Papers,  Cd  6496,  LMidan  1912); 
Lloyd,  H.  D.,  'Labor  Co-Partnership'  (New 
York  1898)  ;  National  Civic  Federation  Wdfare 
Department,  'Profit  Sharing  by  American  Em- 
rioyers*  (New  York  1916) ;  Payer,  Aniri,  'La 
Participation  aux  bin^fices*  (Paris  1911); 
Pease,  E  R.,  'Profit  Sharing  and  Co-Partner- 
ship' (in  Fabian  Tracts,  No.  170,  London 
1913)  ;  Peters,  J.  P.,  ed,  'Labor  and  Capital' 
(New  York  1902)  ;  Price.  U  L.,  'Co-Operation 
and  Co-Partnership'  (London  1914);  Robert, 
C.,  'Leclaire,  Biographie  d'nn  honime  utfle' 
(Paris  1878);  Schloss.  D.  R,  'Methods  of  In- 
dustrial Remuneration*  (London  1907)  ;  Smith, 


J.  C,  'Mofuw  aad  Profit  Sharing*  (Lcmdon 
1908):  Taussig,  F.  W..  'Principles  of  Eoi>- 
aomics'  (Vol  II,  p.  303,  New  York  1915) ;  tay- 
lor,  S.,  'Profit  Sharing  between  (^pital  and 
Labour'  (London  1884) ;  Tolman,  W.  H, 
'Social  Engineering'  (New  York  1909)  ;  Trom- 
bert,  A.,  'La-Parttcisation  aux  benefices,  guide 
pratique'  (Paris  1912)  ;  Vanlaer.  M.,  'La  Par- 
ticipation aux  benefices*  (Paris  1898);  Wai- 
weiler,  &,  'La  Participation  aux  Benefices' 
(Paris  1898) ;  Williams,  A.,  'Co- Partnership 
and  Profit  Sharing'  (New  York  1913)  ;  Id.,  '28 
Years  of  Co-Partnership  at  Guise*  (London 
1906). 

PROGRESS,  the  advancement  of  the  worlds 
moral,  mental  and  material,  as  exhibited  in  his- 
tory. Ptaysica]  science,  which  has  so  recently 
demonstrated  the  gradual  improvement  of  ma- 
terial types  in  the  animal  and  vegetable  world, 
has  compelled  metaphysical  speculation  to  con- 
form its  general  principles  to  the  axioms  formu- 
lated by  physical  observation  and  expenmenL 
The  result  of  science,  of  historical  inquiry,  of 
inductive  activity  in  every  area  of  investiga- 
tion may  favor  neither  optimism  nor  pessimism. 
They  have  tvou^t  into  philosophy  a  third  term, 
and  that  is  meliorism,  a  term  employed  to  de- 
note a  doctrine  so  firmly  based  on  fact  that 
none  can  controvert  it.  Meliorism  embodies 
the  truth  that  as  far  as  human  experience  and 
observation_  can  extend  (here  has  been  improve- 
ment in  things,  progress  in  the  universe,  ad- 
vancement in  the  world.  Pessimism  becomes 
a  contradiction  in  terms ;  for  the  physidsf  in 
his  laboratory,  the  historian  in  his  study,  the 
sociologist  in  his  inquiry  among  men,  declares 
that  things  have  been  once  worse  than  thqf  are 
now,  and  that  from  the  flower  in  the  field  to  the 
beast  in  the  stall,  and  from  die  beast  in  the  stall 
to  the  working  man,  the  ruler  and  the  general 
condition  of  nations,  things  have  been  growing 
better.  The  lapse  of  centuries  shows  a  sensible 
amelioration  in  the  lot  of  humanity.  The  slave 
bas  been  enfranchised,  woman  has  been  raised 
and  enlightened,  the  rights  of  labor  have  been 
moce  and  more  recogiuted.  These,  however, 
are  only  sodal  and  political  examples  of  that 
universal  amelioration  and  profn-ess  bv  which 
a  nebula  is  changed  into  a  star,  and  a  star  into 
a  peopled  and  conscious  world.  Meliorism  is 
the  principle  that  underlies  all  existence,  or- 
ganic or  inorganic,  and  comprehends  in  its 
widely  extending  connotation  the  discovery  of 
drugs  diat  abolish  pain,  of  economic  institutions 
that  diminish  poverty,  of  intellectual  institudons 
that  make  ignorance  and  incompetency  more 
and  more  rare  and  of  tolerance  and  enlistment 
which  give  more  and  more  freedom  to  the 
creeds,  tastes  and  idiosyncrasies  of  individual 
meiL  In  whatever  direction  we  took  over  the 
field  of  human  acrivity  we  see  this  improvement 
manifesting  itself,  and  the  phenoinena  which 
arc  the  basis  of  meliorism  fumifih  thj;  licst 
argument  for  that  hopeful  optimism  which,  as 
many  bdieve,  alone  can  give  the  mind  a  philos- 
ophical creed  that  renders  life  tolerable. 

Meliorism  is  the  doctrine  of  tfae  positivist. 
because  it  is  no  metai^ysical  system  whidhio- 
lerprcts  facts  by  a  priori  assumption:  it  is  s!m- 
plv  an  induction  from  a  summary  of  those  facts 
which  physical  science  has  most  receatly  set 
forth  as  die  proud  results  of  the  newest,  the 
moat  unbiaaed,  and  the  most  tmcontrovcrtlble 
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deductions  from  esLftriiaeat  and  obBcrvation,  in 
the  whole  world  of  tnatedal,  social  and  political 
phenometu.    See  Miliousm. 

PROGRKS8  OF  POK8Y,  The.  'The 
Pro^ss  of  Poesy,*  by  Thomas  Gray,  Was 
pubhshed,  together  with  'The  Bard,'  in  a 
volume  entitled  'Pindaric  Odes,'  printed 
at  Horace  Walpole's  famous  Strawberi? 
Hill  Press  in  1?5?.  Both  poems  are  odes 
in  the  strict  Pindaric  form,  consisting-  of 
strophe  or  turn,  antistroithe  or  countertum, 
and  epode  or  stand,  twice  repeated.  Gray 
has  made  the  three  corresponding  parts  of  ea(i 
of  the  three  divisions  identical  in  metrical  form, 
thus  ^vine  the  poems  a  symmetrical  though 
complicatea  verse  structure.  In  the  piece  under 
di«cussion  Gray  sings  in  exalted  laniniaKe  first 
of  the  various  sources  of  poetry,  then  of  the 
power  of  harmony  to  lull  ttie  fiercer  passions, 
to  impart  all  graces  of  motion  to  the  body,  to 
compensate  for  the  ills  of  life,  and  to  arouM 
the  mind  to  virtue.  He  then  traces  in  scholarly 
fashion  but  always  with  the  rapt  ■enthusiasm* 
of  the  ode,  the  progress  of  poetry  from  Greece 
to  Italy  and  from  Italy  to  England.  descrilMnK 
in  picturesque  and  suggestive  lasgoage  the 
three    greatest    English    poets,  iriio  were   his 

Eedecessors,  viz. :  Shakespeare,  Uilton  and 
ryden,  alluding  modestly  to  bis  own  effort  to 
wake  the  loftier  tones  of  verse  which  have  long 
been  silent  The  Pindarics  were  censured  in 
their  own  time  for  their  obscurity,  and  Gray 
was  con[4>elIed  to  add  explanatory  notes.  Even 
so  they  fell  upon  deaf  ears.  To-day  they  are 
recognized  as  indubitable  classics,  the  carefully 
wrou^t  work  of  a  true  poetic  genius  in  whom 
learning  and  critical  judgment  go  hand  in  band 
with    inspiration.    Consult     'Selections     from 


thew  Arnold,  'Essays  .    -     . 

Jahes  H.  Hanfori). 
PROGRESS  AND  POVERTY,  a  famous 
work  by  Henry  George^  written  in  1877-79. 
The  manuscript  was  declined  by  publishers,  but 
finally  D.  Appleton  and  Company  agreed  to 
publish  the  dooIc  if  the  author  woiild  bear 
the  cost  of  making  the  plates.  The  latter  were 
made  under  the  authors  personal  supervision 


500  copies  was  struck  off.  The  first  regtilar 
ettition  was  brought  out  in  January  1880.  It 
soon  went  through  many  editions,  both  in  the 
United  States  and  England.  It  has  alsQ  been 
translated  into  almost  every  modem  language 
and  it  is  claimed  that  more  than  2,000,000  copies 
have  been  sold.  The  best  recent  edition  is  the 
2Sth  anniversary  edition  (New  Yot*  1916). 
The  author  seeks  in  this  work  to  solve  a 
problem  and  prescribe  a  remedy.  The  problem 
1S1  "Why,  in  the  midst  of  a  marvelous  progress, 
is  grinding  poverty  on  the  increase?*  The 
remedy  is  to  nationalize  the  land, —  make  if 
public  proiwrty;  leaving  that  already  in  use  in 
the  possession  of  those  holdinjf  it,  but  confiscat- 
ing the  rent  and  aboHshing  all  other  forms  of 
taxation.  Though  the  principles  established  by 
the  book  were  not  altogether  original,  but  more 
or  less  similar  to  those  of  the  French  economic 
school  known  as  Physocrates  (q.v.),  they  had 
never  before  recnved  an  equally  lucid  and 
popular  treatment    in    the    English    language; 


..a  school  of  economic  jhik>»- 
ophy  which  has  still  many  adherents.  Consult 
Dixwell,  G.  B..  'Pre^p-ess  and  Poverty:  A  Re- 
view of  the  Doctrines  of  Henry  Geaf^>  (CanK 
bridge  ISffi);  George.  H.,  Jr.,  'The  Life  of 
Henry  George>  (New  York  1900)  ;  Longe,  F. 
D.,  'A  Critical  Examination  of  Mr.  Cieorge's 
"Progress  and  Poverty"  »  (London  1883)  ;  Mil- 
ler, J.  B.,  'Trade  Organizations  in  Politics; 
also  Progress  and  Robbery'  (New  York 
1887)  ;  Slebbins,  G,  B.,  'Progress  from  Poverty,  ' 
etc>  {CWcago  1887)  ;  Taylor,  E.  R.,  'Henry 
Gem^  the  Man*  (in  20lk  Century  MagamMt, 
Vol.  VI.  p.  13.  Boston  1912);  Toynbee,  A.. 
'  "Progress  and  Poverty:*  A  Criticism  of  Mr, 
G<iorge>  (London  1883). 

PROGRESSION,  tti  matkenuUics,  a  series 
Of  sequence  of  terms  such  that  each  quantity 
bears  the  same  mathematical  relation  to  the  pre- 
ceding. This  relation  may  he  either  that  of  a 
difference  or  of  a  ratio;  the  first  case  is  that 
of  the  arithmetical  progression,  the  second  that 
of  the  geometrical  series. 

In  an  arithmetical  series  each  term  is  de- 
rived from  the  preceding  by  adding  to  it  a  con- 
stant, called  the  difference,  which  may  have  a 
plus  sign  or  a  minns  sign,  lo  that  the  series  may 
either  increase  or  decrease.  In  the  accepted 
notation  of  the  arithmetical  ptogresaiDn,  a  is 
the  first  term,  n  the  number  of  temu,  d  the 
di£Ferettce,  and  I  the  last  teitn.  The  value  of 
the  last  term  or  of  am'  (the  nth)  term  may  be  ' 
determined  from  the  formula,  l'^a+  («  — 1)(/, 
which  is  merely  a  ootational  statement  of  uie 
evident  fact  that  the  coefficient  of  d  in  any  tei'm- 
will  be  less  by  one  than  the  number  of  temu  so 
that  the  nth  term  must  be  the  sum  of  the  hrst . 
term  and  of  the  ^fference  talccn  (n  —  1)  times. 
Letting  s  stand  for  the  sum  of  ti  terms  we  may 
write  m  ascending  or  descending  order: 

J  —  B  +  (fl  -t-  <f)  -H  (a  +  2d)  -t- 

+  </  —  rf)  +  /,  or  J— i+{/-J)  -»-(/  — 
2d)  +...'...    +(o-frf)=i. 

Adding  these  two  equations  we  get  the  equ» 
tion.  2j=(o  +  0  +T«  +  0  +  (o^-0+^■•• 
+  (a  +  l)  +  fo  +  0,orZ/=n  (a  +  /),  it  be- 
ing evident  that  the  factor  (a  +  0  occurs 
n  times  in  the  second  term  of  the  preceding 
equation.  The  formula  for  the  sum  will  then 
he  f^^  (a  +  /).    Henc^  if  three  of  data  are 

given  as  to  an  arithmetical  series,  that  b,  three 
of  a,  d,  n,  I,  s,  the  fourth  (and  the  fifth,  in 
general)  can  be  found  by  the  regular  processes 
of  algebra.  Moreover  die  arithmetical  mean  be- 
tween two  numbers,  being  the  mid-fcrm  in  a 
series  in  which  the  number  of  terms  is  odd,  will 
be  one-half  the  sum  of  the  two  numbers, 

A  geometrical  progression  is  a  series  in 
which  each  successive  term  is  derived  from  the 
preceding  by  miritiplying  it  by  a  constant,  called 
the  ratio,  which  may  be  less  or  gt«ater  tiian 
unity,  so  that  the  series  may  decrease  or  in- 
crease, or  may  be  either  pine  or  minus,  so  that 
the  terms  may  be  either  similar  or  constantly 
changing  in  sign.  In  the  accepted  notation  of 
the  geometrical  progression,  a  is  the  first  term, 
r  the  common  ratio,  /  the  last  (or  nth)  term 
and  s  the  Stmi  of  the  scries  of  n  terms.  The 
formula  for  /,  the  Mh  term,  since  the  exponent  - 
by  one  in  «ach  term  will  be  J*" 
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To  derive  llie  fommla  for  the  sum  of  R 
tenns^  get  ihe  difference  of  the  two  ulf-evideiit 
equatioDB, 

»='a  +ar  +0^  +  ..,.  +  or"  —  »,        mud 

rf^ar  +af*  + +«♦•  — '  +  am. 

The  diSennoe  is  n  —  f^am  — «,  or  (r  —  I)j^ 

o(f— '),  rf— a 

(f« — ').    The  formula  then  is  »  = or 

Widi  any  three  of  the  quantities  jpven  in  these 
two  formulas  the  other  two  may  be  derived  by 
the  use  of  quadratic  equations  (and  in  one  in- 
stance of  logarithms).  An  interesting  variation 
of  the  problem  of  the  suniniadon  of  aKeometric 
series  is  to  find  the  value  of  a  repeating  decimal 
or  repetend;  as,  for  example,  to  find  the  value  of 

.545454 (or  .54).  Here  <y-.54,  f- .01,  and  » 

"^a.  As  n  increases  without  limit,  the  value 
of  I  approaches  xero ;  hence  in  the  formula  for 
rl—a, 

negligible,  and  the 


formula  takes  the  form  — 


~1 


1— r 
.54 


ing  the  values  above  we  have 

.1— ill  U 
A  hamtonical  progression  is  a  series  in 
which  the  reciprocals  of  the  terms  form  aa 
arithmetical  series.  Any  problem  relating  to 
harmonical  progresiions  may  therefore  be 
treated  as  problems  in  arirtimeticat  progression 
the   mere    inverticm   of   each    term.     See 
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PROGRBSSrVB  FAKTT,  The.  In  the 
half  century  following  the  Ovil  War  four 
serious  disagreements  threatened  to  break  up 
the  pohtical  homogenei^  of  the  Republican 
party.  In  the  order  of  their  occurrence  these 
were  the  Liberal  Republican  movement  of  J872, 
the  Mugwump  party  of  18S4,  the  silver  issue  of 
1890  and  the  progressive  movement  of  1912. 
The  last  named  was  by  far  ihe  most  serious  and 
took  its  rise  in  the  nineties,  being  at  first  largely 
an  agrarian  movement  in  the  Middle  West. 
Many  prominent  members  of  the  Republican 
party  felt  that  their  party  in  the  State  and 
national  legislatures  was  dominated  to  a  dan- 
gerous degreeby  the  8"at_  corporations,  in- 
cluding the  railroad  coiiu>anies.  The  progres- 
sive spirit  first  look  concrete  form  in  tfie  ener- 
Keiic  protests  voiced  \sy  Western  Republicans 
against  the  taril7  legidation  enacted  by  thdr 
party  in  1890,  1897  and  in  1909.  The  Populists 
and  Democrats  secured  several  seats  in  Kansas 
and  Minoeiota  upsetting  for  the  first  titne  the 
solid  array  of  Republican  States.  Friction  was 
constant  within  the  old  party  and  in  1910  the 
strength  of  the  new  movement  was  apparent  in 
Confess  wlien  the  Progressives  secured  the 
election  of  the  Congressional  Committee . 
on  Rules  by  the  House  itself  and  diMarded  the 
old  method  of  appointment  of  the  committee  by 
speaker.  The  elections  of  1910  showed  the 
older  Republicans  of  the  "stand  T>a^  type  that 
tbey  mi^t  no  longer  treat  the  Progressives  as 
a  factious,  troublesome  and  uninflnential  minor- 
ity. The  Progressives,  fomnost  among  triiom 
were  La  FoUette  of  Wiaconsin,  Cummings  of 
Iowa,  Dolliver  of  Iowa  and  Beveridge  of  In- 


diana were  now  Most  apgrcssive  and  tbcir  in- 
fluence was  felt  by  both  Democrats  and  Repub- 
licans alike.  When  the  presidential  cauinnign 
of  19)2  apfmiached  the  movemeat  had  acquired 
such  momcHitum  and  strength  that  its  leaders 
thought  seriously  of  wresting  the  control  of  the 
Republican  party  from  its  old-time  leaders,  of 
dictating  its  platform  and  running  the  party 
machinery  generally.  No  leader  of  sufficient 
strength  as  a  presidential  poisibility  having 
been  developed  within  the  ranks  of  the  Pro- 


Statea.  Delegates  instructed  to  vote  for  the 
tatter  as  Presidential  candidate  were  sent  to 
the  Chicago  Convention  of  18-22  June  1912. 
The  suMMrters  of  President  Taft,  however,  1>y 
controlling  the  National  Committee,  were  en- 
abled to  pass  upon  alt  contested  seats  in  the 
convention,  with  the  result  iliat  the  majority  of 
the  Progressive  delegates  were  unseated  and 
the  remainder,  led  by  Roosevelt,  withdrew. 
The  call  for  an  independent  convention  signed 
by  die  ablest  of  the  ProgrcEsives  was  soon  sent 
forth,  and  on  5  August  Theodore  Roosevelt  of 
New  York  and  Hiram  Johnson  of  California 
were  nnanimausly  chosen  as  candidates  for  the 
Presidency  and  Vice-Presidency  respectively. 

The  objects  of  the  Progressive  party,  as  set 
forth  in  tne  incorporation  papers  issued  at  Al- 
bany, N.  Y„  on  31  July  1912,  are  as  follows: 
*To  promote  by  educational  means  and  political 
action,  sodal  and  industrial  justice  and  political 
liberty  in  the  State  and  Nation;  to  advocate 
such  legislation  and  administration  as  will  se- 
cure to  the  ^opte  the  effective  control  of  all 
of  Ae  agencies  of  their  government;  to  pro- 
mote such  legislation  as  is  demanded  by  'be 
modem  industrial  revolution,  and  which  will 
secure  a  better  and  more  equitable  diffusion  of 
prosperity;  and  to  take  such  political  action  as 
will  result  in  the  election  to  public  office  of 
candidates  who  are  in  accord  with  the  policies 
and  objects  of  the  organiiation ;  and  further,  to 
unite  in  a  common  movement  all  associations 
and  organizations  formed  for  like  purposes 
throughout  the  State  of  New  York  and  the 
United  States  of  America.*  The  preamble  of 
the  platform  of  the  Progressive  party  states 
that  "The  conscience  of  the  people  in  a  time  of 
grave  National  problems  has  called  into  being  a 
new  party,  lx>m  of  the  Nation's  awakened  sense 
of  justice." 

The  PltUform.—  Tht  main  recommendations 
of  die  platform  are  as  follows : 

Preferential  primaries  for  Presidential  can- 
didates ;  direct  primaries  for  nomination  of 
State  and  national  oi^cers;  direct  election  of 
United  States  senators;  the  short  ballot;  the 
initiative,  referendum  and  recall. 

A  more  expeditious  method  of  amending  the 
Federal  Constitution. 

National  jurisdiction  on  those  problems 
whidi  have  expanded  beyond  reach  of  the  indi- 
vidual States. 

Serial  and  industrial  justice  to  be  secured  b^ 
legislation  for  the  prevention  of  industrial  acci- 
dents, occupational  diseases,  overwork,  involun- 
tary unemployment;  the  prohitHtion  of  child 
labor;  the  minimum  wage  for  working  women, 
with  prohibition  of  night  work  for  women  and 
an  eight-hour  day  for  the  same  sex;  one  da^s 
rest  in  seven  for  all  mge-wo^en;  the  aboH- 
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tlon  of  the  convict  contract  labor  system;  pro- 
tection against  the  hazards  of  sickness,  irregu- 
lar employment  and  old  affc  tbroush  a  system 
□f  sodal  insurance ;  establishment  oi  public  con- 
tinuation schools;  the  organiration  of  wori^ers, 
men  and  women,  as  a  means  of  protecting  their 
interests. 

National   regulation  of  interstate  corpora- 
tions throu^  a  strong  Federal  administrative 


The  appoiatmeat  of  diplomatic  and  consular 
officers  solety  with  a  view  to  their  special  fitness 
and  worth. 

A  protective  tariff  to  equalize  conditions  of 
competition  between  the  United  States  and 
foreign  countries,  both  for  the  farmer  and 
manufacturer,  and  which  shall  maintain  for 
labor  an  adequate  standard  of  livine-;  an  imme- 
diate downward  revision;  a  non-partisan  scien- 
tific tariff  commission;  the  repeal  of  the  Canar 
dian  reciprocity  acL 

FiiM  and  immediate  inquiry  into  the  high 
cost  of  living. 

The  improvement  of  the  national  currency 
system. 

Conservation  and  national  control  of  natu- 
ral resources. 

Development  of  our  rivers,  especially  the 
Mississippi  and  its  tributaries. 

.  Use  of  the  Panama  Canal  for  American 
benefit,  free  from  control  of  American  rail- 
roads, and  American  coastwise  trade  to  be 
exempt  from  tolls. 

Public  ownership  of  the  natural  resources 
of  Alaska. 

Equal  suffrage  to  men  and  women. 

limitation  of  campaign  contributions  and 
expenditures. 

Registration  of  lobbyists;  prohibition  of 
Federal  appointees  from  holdmg  office  in  state 
or  national  political  oi^nizations. 

Restriction  of  the  power  of  the  courts. 

Restriction  as  to  injunctions  and  contempt 
proceeding  in  labor  disputes. 

Establishment  of  a  Department  of  Labor, 

The  re-establishment  of  the  Country  Life 
Commission ;  development  of  agricultural  credit 
and  co-operation. 

Establishment  of  a  centralized  National 
Health  Service. 

Revision  of  the  patent  law. 

Power  to  value  the  physical  properw  of 
railroads  by  die  Inter-State  Commerce  Com- 
mission;  abolition  of  the  Commerce  Court. 

Construction  of  national  highways;  exten' 
Bion  of  the  rural  delivery  system. 

A  graduated  inheritance  lax,  and  ratification 
of  the  income  tax  amendment  to  the  Constitti- 

Judicial  and  other  peaceful  means  for  sel^ 
tUng  international  differences;  an  international 
agreement   for   the   limitation  of   naval   forces. 

Protection  of  the  rights  of  American  dtiicn- 
ship  at  home  and  abroad. 

Increased  tare  of  our  immigrant  ^pulation. 

A  wise  and  just  policy  of  pensionmR  Ameri- 
can soldiers  and  sailors  and  their  widows  and 
children. 

Creation  of  a  parcels  post. 

Extension  ana  strict  enforcement  of  the 
Civil  Service  Law. 

Readjustment  of  the  business  methods  of 
the  national  government. 

Protection  against  worthless  imrestments' bjr 


means  of  new  legislation  creating  governmental 
supervision. 

The  campaign  that  followed  will  not  soon 
be  forf^tten  by  diri  generation  that  witnessed 
it.  Great  numbers  orRepublicanB  allied  tbem- 
tdveH  with  the  new  party  and  at  the  election, 
Roosevelt,  the  Progressive,  received  4,136,020 
votes,  as  coinpared  with  the  3,483,922  votes  cast 
for  Taft,  the  candidate  of  the  itand  patters. 
CalifomitL  Michinn,  Minnesota,  Pennsylvania, 
Sooth  Dakota  ma  Washington  were  carried  bx 
the  Frogresalves.  totalling  8S  votes  in  the  elec- 
toral colltg^  while  only  Utah  and  Vermont, 
wtth  .«igiH  electoral  votes  remained  in  the  Re- 
publican column.  The  elections  of  1914  showed 
a  drift  of  the  Prt^resstres  back  to  the  old 
party,  with  the  exception  of  California  where 
a  heavy  Progressive  majority  was  rolled  up. 
By  1915  many  Progressives  felt  that  their 
party  had  served  its  purpose  W  defeating  the 
reacdonaiy  elements  of  the  da  party  ana  the 
breach  was  almost  healed  during  the  presiden- 
tial can^sn  of  1916,  in  which  Mr.  Roosevelt, 
the  leading  Progrcesivc,  supported  Mr.  Hughes. 

That  perfect  harmony  did  not  prevail,  how- 
ever, was  shown  when  the  electoral  vote  of 
Catiioniia  was  thrown  to  Wilson  because  of 
differences  between  Hughes  and  Johnson  sup- 
porters in  that  State.  The  Congressional  elec- 
tions of  1918,  however,  showed  that  the  breach 
had  been  closed  and  the  Republican  party  again 
presented  a  imitcd  front  to  its  dou^ity  enemy, 
the    Democrats.      (See    Rxtubucam    Party). 


Consult  Anon.,  'The  ProgresRive  Party,  its  Rec- 
ord from  January  to  July  1916'  (New  York 
1916) ;  De  Witt^  B.  P..  'The  Progressive  Move- 


ment' (New  York  1915)  ;  Duncan-Clark,  S.  ^., 
■The  Prognssive  Movement'  (Boston  1913)  ; 
McCarthy,  C-  'The  Wisconsin  Idea*  (New 
York  1914) ;  Payne,  G.  H.,  "The  Birth  of  the 
New  ParRr>  (New  York  1912) ;  Roosevelt,  T., 
'PrcwreBstve  Prindplea'  (New  York  1913)  ; 
id,  *The  Progressive  Party'  (in  Hibberi 
Jotirmal,  VoL  XII,  o.  1  London  1913) ;  Wal- 
ling, W.  E.,  'Progrcssivism — and  after'  (New 
YoAr  1914) :  White,  William  Allen,  'The  Old 
Order  Chuigeth>  (ib.  1913). 

EDWAKD    C    CABKIMCTOIf. 

PROOKBSSIVES,  The.  The  term  'Piw- 
gressives,*  or  more  popularly,  ■Insurgents,* 
was  applied  originally  to  those  Republican  Con- 
gressmen who  contended  that  The  House 
should  itself  elect  the  Committee  on  Rules,  in- 
stead of  allowing  the  Speaker  to  appoint  the 
conurattee;  These  efforts,  continued  thitiuf^ 
Several  years,  were  finally  successful  on  17 
March  1910,  when  such  a  change  was  ordered 
and  the  committee  enlarged  from  five  to  ten 
members. 

The  name  •Progressives*  then  assumed  new 
importance  and  was  applied  especially  to  mem- 
bers of  the  Republican  party  in  bofti  branches 
of  Congress  who  took  issue  with  the  adminis- 
tration of  President  Tafi  on  several  questions, 
notably  the  tariff  or  who  took  what  was  gen- 
erally con^dcred  advanced  or  "progressive* 
ground  on  other  leading  public  measures.  The; 
have  therefore  added  to  their  repertoire  of 
policies  and  achievements,  and  been  considerd 
sponsors  for,  or  at  least  leading  advocates  of, 
many  important  public  measures.  The  success 
of  the  Progressive  movement  not  only  almost 
reversed  the  political  control  of  Congress  in 
the  elections  of  1910,  but  paved  the  way  for  the 


PROHIBITION 


fonnUion  of  the  Progressive  Party  (q.v.)  in 
1912,  and  largrely  shaped  the  Democratic  plat- 
form in  the  same  year- 

PROHIBITION,  used  in  a  special  sense, 
means  the  interdiction  by  law  of  tfie  manufac- 
ture and  sale  of  intoxicating  liquors  for  tiM 
as  beverages.  Various  fonns  of  regulation  or 
control  over  the  liquor  traffic  have  been  adopted 
from  titne  to  time,  but  prcMbition  is  the  most 
drastic  of  them  alt  A  prohibition  wave  swept 
over  the  Northern  States  about  [he  middle  of 
the  19th  century,  beginning  in  Maine,  where 
die  first  State-wide  prohitnlioR  law  was  en- 
acted in  l&ld  A  more  stringent  law  was  en- 
acted in  1851  in  the  same  State,  and  subse- 
quently a  prohibition  amendment  to  the  State 
constitation  was  adopted.  Up  to  1906,  18 
States  had  adopted  State-wide  prohibition,  but 
the  wave  had  receded  so  that,  by  that  year, 
only  three  Slates  —  Maine,  Kansas  and  North 
Dakota — stifl  remained  in  the  prc^bition 
column. 

The  recession  of  the  prohibition  waye  indi- 
cated that  the  movement  had  proceeded  too 
rapidly  and  that  the  coal  must  be  won  by 
slower  steps.  State-wide  prohibition  in  many 
States  undoubtedly  was  contrary  to  the  wishes 
of  a  considerable  minority  of  the  people 
throughout  the  State  and  probably  of  a  major- 
ity of  the  people  in  certain  localities  of  the 
Stale.  It  is  axiomatic  that,  in  a  democracy, 
sumptuary  legislation  is  difficult  to  enforce  uo- 
tess  supported  by  public  opnion.  Consequently, 
the  line  of  least  resistance  in  the  njovcment  i(x 
effective  prohibition  lay  in  introducing  it  only 
in  those  localities  where  the  majority  of  the 
people  favored  it  This  plan  is  carried  out 
through  what  is  known  as  local  option,  which 
is  found  in  all  but  a  few  States  where  State- 
wide prohibition  has  not  been  adopted.  Local 
option  represents  an  efiort  to  adjust  the  State 
liquor  law  to  the  sentiments  and  wishes  of  the 
majoritv  of  the  people  in  parbcular  localitiea. 
It  envies  such  local  majorities  to  vote  out  the 
open  saloon  from  their  neighborhoods.  In 
Stales  allowing  local  option,  some  or  all  of  the 
various  political  subdivisions,  such  as  town- 
ships, precincts,  cities,  villa^s  and  counties,  are 
given  the  privilege  of  votmg  out  the  salooa 
Local  oflicial  bodies,  such  as  city  councils,  are 
also  given  by  law  in  some  States  the  authority 
to  license,  regulate  or  prohibit  the  sale  of  in- 
toxicating liquor  within  their  jurisdictions.  As 
a  result  of  the  spread  of  local  option,  a  num- 
ber of  States  not  having  State-wide  prohibition 
are  largely  dry.  Such  iy  territory  in  local  op- 
tion States,  fiowever,  is  only  relatively  dry. 
Where  wet  and  dry  townships  or  counties  exist 
side  by  side  in  the  same  State,  the  introduction 
of  liquor  into  dty  territory  from  adjoining  wet 
territory  is  difScuIt  to  prevent.  Open  sale  of 
liquor  in  dry  lerritory  is  usually  prevented,  but 
clandestine  sales  undoubtedly  continue  to  be 
made  to  a  considerable  extent. 

The  comparative  failure  of  local  option  in 
bringing  about  thorough  proihibition  has  been 
Wie  inSuence  affecting  the  movement  for  the 
enactment  of  Siate-wide  prohibition  laws  and 
constitutional  amendments.  Various  piohibir 
tory  liquor  laws  of  a  partial  character  have 
been  enacted  in  a  number  of  States.  Thus,  we 
find  taws  prohibiting  saloons  to  remain  open 
on  Sundays,  election  days,  or  after  certain 
hours,  and  prohibiting  the  sale  of  liquor  within 


a  certain  distance  of  educational  and  reliraous 
institutions.  Congress  has  also  prohibited  the 
sale  of  liquor  in  the  District  of  Columbia  and 
on  Indian  reservations.  Partial  laws,  however, 
have  not  been  considered  sufKdenL  and  re- 
cently a  new  movement  for  State-wide  prohibi- 
tion has  been  under  way,  beginning  with  the 
enactment  of  the  Georgia  law  in  1907.  This 
movement  spread  espeaally  in  the  South  and 
West,  so  that,  by  the  year  1918,  more  than  half 
of  the  States  had  in  force  State-wide  prohilH- 
toiy  Uquor  laws  or  constitutional  providons. 

Dry  States  have  experienced  difficult};  in 
enforcing  their  prohibition  laws  for  various 
reasons.  Too  often  they  have  depended  largely 
on  local  officers  to  enforce  the  State  law  and 
such  officers  have  fretjuently  been  influenced  by 
anti-prohibition  sentiment  in  thdr  localities 
either  to  ignore  the  law  or  to  enforce  it  in  a 
very  lax  and  inefficient  manner.  This  dfficulty 
has  to  some  extent  been  avoided  in  a  few  States 
by  the  provision  of  special  State  machineiy 
01  enforcement  But,  in  North  Dakota,  an 
act  authorizing  the  ^vemor  to  appoint  an 
enforcement  commissioner  to  enforce  the 
prohibition  law  was  declared  unconstitutiona] 
by  the  Supreme  Court  of  the  State  on 
the  ground  that  it  violated  the  reserved 
right  of  the  people  to  have  sudi  laws  enforced 
by  officers  of  their  own  selection.  Difficulty  in 
enforcing  the  State-wide  prohibition  laws  has 
also  been  experienced  on  accotwt  of  the  in- 
ability of  the  States  to  prevent  the  introduc- 
tion of  liquor  from  wet  States  throu^  the 
channels  of  interstate  commerce,  over  which 
the  States  have  no  direct  control  Congress, 
however,  has  done  what  it  could   to_  remedy 


the  Wilson  Original  Package  Act  of  189a  aU 
intoxicating  liquor  transported  into  any  State 
was  made,  upon  its  arrival,  subject  to  the 
operation  of  the  laws  of  such  State  enacted  in 
the  exercise  of  its  police  powers.  The  Webb- 
Kenyon  Act  of  1913  prohibited  the  shipment 
from  one  State  into  another  of  intoxicating 
K^uor  intended  to  be  used  in  any  maimer  in 
violation  of  State  law.  The  Webb-Kenyon 
Act  is  strengthened  by  a  recent  act  of  Confess 
prohibiting  the  solicitation  of  orders  for  bquor 
in  dry  territory  by  sending  advertising  matter 
througji  the  mails  and  forbidding  any  person 
to  order  or  cause  intoxicating  liquor  to  be 
transported  in  interstate  commerce  for  beverage 
purposes  into  any  prohibition  State. 

For  some  time  the  Prohibition  Party,  the 
Anti-Saloon  League  of  America  and  odier  or- 
ganizations have  been  working  for  national 
prohibition.  The  outbreak  of  the  Eurojiean 
War  and  the  entrance  of  the  United  States  into 
it  strengthened  their  efforts  and  brought  the 
movement  lo  a  bead.  In  order  to  increase  the 
efficiency  of  the  fighting  forces,  it  was  made 
a  punishable  offense  to  sell  intoxicating  liquor 
to  soldiers  or  sailors.  Since  the  succeffiful 
prosecution  of  the  war  depends  not  only  on 
the  efficiency  of  the  fighting  forces  but  also  on 
that  of  the  civil  and  industrial  population,  it 
was  argued  that  prohibition  should  be  extended 
.to  the  nation.  Accordingly  a  resolution  was 
introduced  in  Congress  proposing  a  prohibition 
amendment  to  the  Constitution  of  me  United 
Stales.  In  December  1917  this  resolution  passed 
Congress    by    the    necessary    two- thirds    ma- 
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jority  in  bodi  houses.     The  language  of  the 
proposed  aniendnient:  is  as   follows: 

"  ScctioD  I.  ARh  one  yax  fimD  Ifac  ratUicmtion  at  ttm 

mifHCturE.  Bale,  or  truiiportatiDn  of  mtoxi-> 

__.  witUn,  tba  nupcrtBtion  ttwraof  into,  or  tbe 

n  Uwnot  fnni  iIm  United  Statu  and  nil  territctj 


•rtlele  the  ; 


henby  ptt*ibitod. 
"SeetiiM  1.  Tbe 


jurWict 


1  tbcriof  for  bevenge  | 


t.  liw  CoB^n*  ud  tbe  lenrkl  StMw  thaH 

_  .    .   Kit  pome  to  enforce  tbit  krtide  by  niipiv- 

piiate  kflii^tion. 

"  Sectim  3.  Thb  artkle  shall  be  inoperBtive  mlcH  it  atull] 
have  beee  rMiBed  aa  an  antttidioiat  to  the  Conatitution  by 
Uh  lesidataraa  at  the  aaKnl  Stales,  as  pnnided  is  the 
Con*«tiitioD.  whhin  seven  years  fmm  the  date  ol  the  nib- 
misHHi  bemt  to  tbe  States  fay  the  CongnsK" 

In  1919  this  proposed  amendment  had  been 
ratified  bv  45  States.    See  PaomBiTiON  Pabtv, 

Consult  ComiDtttee  of  Fifty,  'Liquor  Prob- 
]em  in  its  Legislative  Aspects' ;  Reinsch,  P.  S.. 
'Readings  on  American  State  GovernniEnt' 
(Chap.  7,  New  Yprk  Gty):  Anti-Saloon 
Le^n^e  Year  Book;  FnuikliiL  F.,  ^Prohibition 
and  the  States'  {North  Amentan  Rtvieai, 
1918,  pfk  231-238). 

J.  U.  Mathews. 

PROHIBITION  PARTY,  The.  When 
the  Prohibition  idea  rose  to  prominence,  prior 
(O  the  Civil  War,  the  idea  of  its  support  through 
political  action  was  not  v^iolly  absent.  When 
the  Republican  parly  was  formed,  it  was  by 
many  regarded  ae  the  party  of  Prohibitionists, 
and  James  G.  Blaine  so  speaks  of  it  in  one  of 
his  early  editorials.  Myron  H.  Clark  was 
elected  governor  of  New  York  in  1856,  ahnott 
directly  on  the  prohibition  issne,  and  tfaJere  was 
in  that  campaign  in  New  York  Sate  an  ^anti- 
dramshop  party.'  With  the  Civil  War  tbe 
prohibition  question  was  largely  pushed  out  of 
the  public  mind  and,  during  the  war  or  tbe 
years  which  immediately  followed  it,  a  larf;e 
number  of  States  which  had  adopted  prohi- 
Ution  went  back  to  the  license  policy.  Further, 
the  li<iuor  power  was  organized  by  the  revenue 
taxation  poUcy  adopted  by  the  Federal  govem- 
lacnt,  and  the  brewer  for  the  first  time  ap- 
peared as  a  political  factor  in  American  afFalrs. 
The  result  was  that,  when  the  temperance  ele- 
nent  of  the  country  began  to  turn  its  mind 
again  to  the  anii-akohol  reform,  it  discovered 
that  a  new  condition  existed  in  American  poli- 
tics and  that  by  far  the  greater  (lart  of  the 
political  leaders  of  both  parties  were  unwilling 
to  give  any  toleration  to  the  prohibition  idea. 
This  resulted  in  an  agitation,  which  began  in 
the  Independent  Order  of  Good  Templars  and 
centred  chiefly  around  the  Rev,  John  Russell, 
a  Methodist  clergyman  of  the  State  of  Michi- 
gan, beginning  as  early  as  1867  and  culminating 
m  1869,  in  May  of  which  ^eai  the  Right 
Worthy  Grand  Lodge,  in  session  in  Oswego, 
N.  Y..  took  action  which  resulted  in  the  callmg 
oE  a  convention  to  consider  the  advisability  oi 
forming^  a  political  party  upon  the  basis  of  the 
PTohilution  issue.  The  call  was  signed  b^  re^- 
deots  of  some  20  States  and  resulted  in  the 
meeting  of  a  convention  of  about  500  people  in 
Farwefl  Hail  in  Chicago,  1  SepL  1869;  There 
were  represenQtivcs  present  from  20  States,  by 
far  the  greater  part  of  thetn  people  who  had 
never  before  taken  part  in  pohlic^  affairs  and 
few  of  them  widely  known.  Perhaps  the  most 
famous  individual  among  them  was  Gerrit  Smith 
of  New  York  State,  who  had  been  prominent 
as  an  Abolitionist  and  had  been  a  member  qf 


Congress.  One  of  the  few  remaining  si 
when  this  is  written,  is  Col.  John  Sobieski.  an 
exiled  Polish  prince,  who  served  in  the  Federal 
anny  during  the  Dyil  War  and  against  Maxi- 
milian in  Mex' 
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equal  terms  with  men,  probably  the  first 

political  convention  of  history  in  which  that 
was  the  case.  The  convention  was  by  no 
means  a  unit  in  decitUng  to  form  a  new  parly 
and  its  formation  was  decided  upon  by  little 
more  than  a  majority  vote. 

The  basis  of  the  action  taken,  as  deduced 
from  a  stu<hr  of  ttie  literature  of  the  party, 
may  be  briefly  stated  as  follows: 

I.  ffince  tba  ■OTCTninani  (4  tMa  eonntrr  ii  iilidiiiato*! 
and  nwat  ba  adDUSUterad  by  ineaas  ot  politicaJ  parttea.  tt 
la  otHisBtoTy  dpon  booeat  attena  fo  to  aawdate  themssbwa 
tBHtlaillr  l]Mit  tb*  wtebiMmiba  of  ■tmraiieBt  IMII 
attain  the  aoda  for  iriiich  sovsmMat  it  ofdainad. 

II.  Tba  kgali»tiiin  oTlba  bquor  traffic,  which  robi, 
dehaachet  andUta  ■  v»at  muHitude  at  tba  atueoihip  of 
this  nation.  tofMber  witb  tbe  imwoart  wtaD.nnH  than 
dspeod  and  the  BBbani  wbo  niU  tttjlow  Ibam  m  lite,  is  m 
CDntnventiOB  of  (be  ftnt  dntiw  and  (ba  fimdamantal  nte- 
cmlM  of  govamment  and  r«pu(iiant  to  evary  right  doetnne 
of  mUtiad  soenee. 

lU.  Ilieniatfs  a^  tta  m 

leaaluatkm  ol  wdi  traffic  p 

towers  in  its  trnponanoe  all  ol  tbe 

it  IB  tbe  duty  of  hooeat  cMiav  to 

Ssdiai  B  s  poUlial  varty  ptadstd  to  tba  aoaotineia^aiid  tba 
nfarcement  ol  kwt  iHiich  ibd  take  avay  hvm  (bit  traffic 
the  pTDUction  of  legaBty  and  diall  t>l>ce  it  tuder  tba  tam 
of  li^al  prohihitkn. 

The  Prohibition  party  first  appeared  at  an 
election  in  Ohio,  in  the  fall  ot  the  year  when  it 
was  organised,  and  Republican-Prtuiibitioa  can- 
didates were  voted  for  in  both  Maine  and 
Minnesota  that  fall  I{a  1£?0  Prohibition  tick- 
ets were  nominated  in  six  States  and  more  than 
20,000  Prohibition  votes  cast,  not  including 
21,000  received  in  Massachusetts  by  Wendell 
Phillips,  who,  beside  being  the  Prohibition  can- 
dt(bl«  for  governor,  was  also  the  candidate  of 
the  Labor  party. 

The  iirst  presidential  electi(»i  in  which  the 
Prohibition  party  appeared  was  in  1872,  and 
from  that  time  it  has  nominated  candidates  for 
every  presidential  election. 

Mtidt  of  the  history  of  the  party,  so  far  as 
it  is  of  general  interest,  may  De  best  told  in 
tabular  fortn. 

National  Chaibuen. 

IBW-72.  John  RiuaaU.  1SS7-W.  Samuel  Kckie. 

1872-76.  Smeon  B.  Chase.  1899-1904.  Oliver  W.  Stewart. 

IST6-80.  Ivnrt  Btacli 1904-1J.  ChaHes  R.  Jonea. 

1SMI-M.  CataonT.  Stewart.  1912.  Virgil  G.  HmdiBW, 
1BB4-S7.  John  B.  Fiaeh. 

pRESHjENTTAL  Candidates. 

1ST2.  Junta  Black  PennsylvuiU. 

1S74r  Gen.  Green  Clay  Smith,  Kenmdry. 

IRSa  Gen.  Naal  Dow.  Maine. 

1IS4.  Bi-Covemor  John  P.  St.  John,  Ksnaai. 

ISM.  Gen.  Clinton  B.  Fiak,  New  Jeracy. 

1B92.  Gen.  John  Bidwell.  (^lifomia. 

18M.  Joahna  Levering,  Maryland. 

IPOO.  Jobn  O.  WDollsy.  Illinoia, 

(901.  Slas  C.  Swallow,  p^ — — '— '- 


1916.  Bi-Qovimor  j.  ?i«ak  Hanly,  I 

Of  these  men,  six  were  lawvers;  two,  St. 
John  and  Hanly,  had  served  their  Stales  as 
governors;  one  (General  Smith)  was  an  early 
governor  of  Montana;  three  (Smith,  Dow  and 
Fisk)  were  generals  in  the  Federal  army  in 
the  Civil  War^  in  which  St.  lohn  was  also  a 
colonel;  and  Bidwell  commanded  the  militia  of 
California  during  the  Civil  War.     Smith  also 
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served  in  the  Uexican  War.  Both  Smith  and 
Bidwt)!  were  members  of  Congress  before 
joining  the  Prohibition  party.  Swallow  was  a 
clergyman,  as  was  also  Smith  in  the  closing 
years  of  bis  life^ 

Vice-Pk£Sidentiai.  Candidates. 

ISTI.  John  Ruoall.  MichiguL 

1876,  Gideon  T.  StewartrOhfa. 

1B8D.  Henry  A.  Thompun.  Oho. 

lSt4.  waiiuc  OtoM,  HBiyUnd. 

ISBS.  John  A.  Bnoka.  Muaoun. 

IS92.  Junes  B.  Cnuimi.  Tuu. 

18M.  fble  jDhDKin.  Ulinaa. 

1900.  Hoar  B.  Mttait.  Khods  Itlud. 

1904.  Georae  W.  C«mil1,  Teus. 

1908  and  19U.  Aaron  S.  W»tldn8.  Ohio, 

191*.  In  Ludritta,  TuAwes. 

The  voles  cast  for  the  presidential  candidates 
of  the  Prohibition  party  during  ihts  period  are 
recorded  as  follows : 


1S7J.  , 


5,607 


0,«17 


.       9,73T  1900 H».4« 

isDu 9,«7S  19M US. IDS 

1M4 1*9,772  190S 1SJ,211 

tBSt 249. 91S  1911 207, S28 

1891 263,*M  191IS... 231,129 

The  party  may  be  said  first  to  have  at- 
tracted general  attention  in  1884,  when  the 
wide  popularit);  of  John  P.  St  John,  who  had 
left  the  Republican  party  because  of  its  refusal 
to  adopt  prohibition,  first  resulted  in  an  appre- 
ciable party  vole  and  when  votes  were  first 
cast  for  the  party  in  almost  every  State  of  the 
Union.  The  tact  that  the  vote  nearly  donbled 
in  the  next  election  created  some  political 
apprehension;  but  it  remained  practically  sta- 
tionary in  1892,  and  in  1896,  owing  to  a  split 
in  the  jparly  and  its  desertion  by  those  Pro- 
hibitionisis  who  advocated  the  free  coinage  of 
silver  (among  whom  John  P.  St,  John  was  a 
leader)  the  vote  was  cut  in  half.  In  1900,  how- 
ever, under  the  leadership  of  Oliver  W.  Stew- 
art and  with  John  G,  Wootley,  who  ranked 
among  the  greatest  of  American  orators,  as  a 
presidential  candidate,  the  vote  largely  increased 
a^n  and  in  1904  came  practically  back  to  its 
high  point. 

Bui  a  bitter  factional  fight  breaking  out  in 
&^  party  during  the  19U  campaign  and  the 
^mtr^  of  control  in  the  party  management, 
immediately  thereafter,  by  the  faction  which 
regarded  the  mission  of  the  party  not  spe- 
dkcaUy  to  win  poh'lical  victory  but  to  support 
prohibition  as  an  abstract  principle  ended,  in 
the  minds  of  most  political  students,  the  pos- 
sibility that  the  Prohibition  party  should  ever 
became  a  considerable  poUtical  factor. 

It  should  be  noticed  that  there  have  always 
been  two  schools  of  thought  in  the  Prohibition 
party,  one  of  which  may  be  called  the  strictly 
pohlical,  which  insisted  always  upon  absolutely 
indqiendent  political  action  and  refusal  to  give 
support  to  non-partisan  measures  of  any  sort ; 
the  other  might  be  called  a  "co-operative* 
school,  which,  while  retaining  political  organ- 
iiation,  wa&  always  willins  to  join  hands  in 
non-partisan  efforts  of  all  kind. 

No  history  of  the  Prohibition  party  is  com- 
plete without  some  notice  of  the  large  number 
of  political  ideas  which  had  their  nrst  intro- 
duction to  the  world  in  Prohibition  party 
.platforms. 

The  first  of  these  is  Woman  Suffrage,  for 
which  the  Prohibition  party  began  to  declare 
in  1872  and  has  declared  in  every  one  of  its 
national    platforms.     Of    equal    importance   is 


the  dir«ct  elecdoa  of  United  States  senaton, 
for  which  the  Prohibition  party  declared  in  the 

flatform  of  its  first  nominating  convention  in 
872.  Prison  reform,  lower  railroad  rates,  pos- 
tal savings  banks,  parcel  post,  regulation  of  in- 
terstate corporations,  protection  of  government 
lands,  dvil  service  reform,  cheap  letter  posta^, 
are  amone  the  things  for  wiiich  the  Prohibition 
party  spoke  before  anj-  oier  party  pave  than 
consideratiiHL  The  tanS  commiuton  idea  began 
with  the  Prohibition  party,  as  did  also  (be 
income  tax;  and  the  Prohibition  party  was  the 
first  to  attack  polygamy  and  the  only  political 
party  that  opposed  the  system  of  protected  vice, 
for  years  so  coitunon  in  American  cities. 


the  prohibition  issues  finally 
popu&r  error  to  stippose  that  Uie  Prohibitionists 
were  chiefly  concerned  with  die  moral  aspects 
of  the  liquor  problem.  Their  literature  is 
strong  upon  that  subject  but  fliey  were  the 
foremost  students  of  the  economic  l^scs  of 
the  problem  and  as  well  of  its  relations  to  prac- 
tical dvic^  The  latest  wnters  upon  the  move- 
ment have  added  almost  nothioK  to  the  ai^- 
formulaled  by  the  Prohibitionists 


as  early  as  18S& 
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PROHIBITIVE  DUTIES,  the  taxes  or 
systeoi  of  tariff  imposed  by  a  government  on 
imported  articles  for  the  jirotection  and  en- 
couragement of  domestic  industries,  or  at  a 
retaliatory  measure  in  the  case  of  a  nation  thus 
discriminating  4talnst  the  productions  of  an- 
other, or  favoring  those  of  other  countries. 
Protective  duties  in  their  various  mutations 
present  problems  of  great  commercial  and  polit- 
ical importance,  affecting,  as  they  do,  the  value 
of  the  markets  of  one  country  in  regard  to 
those  of  another.  See  FS£e  Trade;  Pbotectioh; 
Ukitid  Sxatbe  —  HisTORv  of  the  Tauff. 

PROJECTILES.  To  accomplish  the  dam- 
age or  destruction  of  a  target  a  projectile  should 
have  certain  hardness,  tenacity  and  weight.  If 
it  be  soft  and  weak  compared  with  the  body 
struck,  it  will  spread  out  laterally  or  break  into 
pieces,  and  presenting  an  increased  surface  will 
meet  with  a  greater  resistance,  and  consequently 
will  penetrate  less  than  if  it  had  retained  its 
original  form.  High  density  gives  to  the  mass 
the  least  possible  volume,  whereby  the  effect 
of  the  resistance  offered  by  the  air  and  by  ihe 
body  to  be  penetrated,  is  diminished.  -  Different 
materials  have  been  used  for  projectiles.  Stone, 
lead,  wroughl-iron  Steel,  cast-iron,  and  chilled 
iron  possess  peculiar  properties  which  render 
each  advantageons  according  to  the  object  to 
be  attained. 

Prior  to  the  invention  of  gunpowder,  large 
masses  of  stone  without  regard  to  form  were 
thrown  from  machines  constructed  for  that 
purpose.  This  material  was  veiy  generally  era- 
ployed  untilthe  year  1400;  but  its  -want  of 
Strength  and  density,  qualities  required  in  a 
projectile  propelled  by  powder,  necessitated 
Its  use  in  large  masses  and  with  comparatively 
small  charges.  Such  projectiles  were  destruc- 
tive against  unbacked  walls  of  masonry,  but 
broke  if  ricocheted  on  earth.  As  late  as  iSfff, 
stone  balls  of  enormous  calibre  were  used  by 
the  Turks  in  defending  the  passage'  of  the 
Dardaneiies. 


:  ..ed:^yG00t^le 


PROJBCTII.Sa 


S«l 


diFMiglt  the  air  in  the  directkni  oi  its  len^; 
numefous  unsuccessful  attempts  have  been 
made  to  ensure  accuracy  in  its  flight  when  fired 
{rom  a  sn)ooth-<bored  piece.  One  of  the  sim- 
plest  i^nB  for  this  purpose  is  to  place  the 
center  of  gravity,  or  inertia,  in  advance  of  die 


Lead,  u  a  material  for  pfojectiks,  poisesse* 
the  essential  quality  of  density;  but  it  is  too 
soft  to  be  used  a^nst  very  resisting  objects, 
since  it  is  flattened  even  against  water.  From 
its  softness  and  fusibility,  large  proieciiles  of 
this  material  are  Hable  to  be  d(s- 
figured,  and  partialfy  melted,  by  the 
violent  shock  and  great  heat  of  large 
charges  of  powder.  Its  use  is 
chiefly  confined  lo  small-arms  and 
case-shot,  which  are  generalljr  di- 
rected against  animate  objects. 
These  defects  of  lead  may  be  cor- 
rected, in  a  measure,  by  alloying  it 
with  tin,  antimony,  etc  From  the 
first  introduction  of  cannon  w rough t- 
iron  projectiles  have  at  different 
times  been  tried.  This  metal  has 
great  density  and  tenacity,  but  has 
not  a  hard  degree  of  hardness  can- 
not be  easily  worked  into  the  neces- 
sary shapes,  and  where  used  in  large 
masses  becomes  very  expensive; 
Steel  possesses  the  qualities  required  in  a  pro-  centre  of  figure,  or  resistance.  As  these  pwOa 
iectile,  bnt  is  very  costly  aud  ditficult  to  nunipu-  should  be  in  the  l<Higer  axis  of  the  projectile, 
late.  the  force  of  inertia  and  the  resistance  of  the 

The  adoption  of  cast-iron  for  projectiles  air,  actinv  along  the  same  right  line  and  in 
caused  an  important  advance  in  artillery.  It  opposite  directions,  will  tend  to  preserve  the 
has  great  turdneu,  sufBcient  density  and  line  of  light.  This  was  tried  on  a  hollow, 
tenacity;  is  cheap,  easy  to  mold,  and 
can  at  slight  cost  be  given  exact  r^i"P^ 
forms.  Recent  improvements  in  the 
manufacture  of  this  metal  have  so 
greatly  increased  the  strength  of 
projectiles  made  from  it,  that  they 
can  be  used  effectiveh'  against  heavy 
armor.  Cast  iron,  chilled  by  being 
cooled  rapidly,  has  its  hardness, 
crushing  strength  and  density  in- 
creased. Projectiles  so  prepared 
are  now  employed  with  excdlent  results  against 
^t  powerful  aimor,  and  are  found  abwit 


as  effective  as  those  of  steel  and  very  much 
less  cosily.    Compound  projectiles,  uniting  the 
good  and  correcting  the  bad  qualities  of  dif- 
ferent metals,  have  sometimes  been  used.    Tims, 
at    the    siege    of    Cadiz,    cast-iron 
shells    filled    with    lead,    fornMng 
projectiles    of    great    strength,    and 
density,  were  thrown  from  mortars  to 
a  distance  of  three  ailes  and  three- 
quarters. 

Projectiles  may  be  either 
tplKricat  or  tlongattd.  Spherical 
projectiles  arc  ccnmnon^  used  in 
smooth-bored  cannon,  and  for  this 
purpose  have  certain  advantages  over 
those  of  ohlong  form:  (1)  They 
touch  the  surface  of  the  bore  at 
only  one  point,  and  are  therefore  less 
liable  to  wedge  in  the  bore  and  oi- 
danger  the  safety  of  the  piece;  (2)  the  cen- 
tres of  figure  and  inertia  coincide;  (3)  the 
mast  is  embraced  in  the  least  possible  oolume; 
(4)  as  they  turn  over  in  their  flight,  the  sur- 
face presented  to  the  resistance  of  the  air  is 
unifonn  and  a  minimum;  (5)  in  ricocheting 
oit  land  or  water,  their  rebounds  are  more 
certain  and  regular,  and  less  derivation  occurs 
from  the  plane  of  fii 
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pointed  projectile  in  the  time  of  Louis  XIV;  the 
cavity  was  divided  into  two  compartments ; 
the  front  one  was  filled  with  leaden  balls  and 

¥>wder,  and   the   rear  one   with   powder   onljf, 
he  flight  of  these  projectiles  was  unc—*"— 
and  irregular,  some  of  them  bursting  i 
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air,  and  others  striking  the  object  sidewtse. 
Another  plan  of  this  Irind.  proposed  by  Thirwux, 
is  to  make  the  projectile  very  long,  with  its 
fvar  portion  of  wood,  and  its  point  of  lead  or 
iron,  somewhat  after  the  manner  of  an  arrow. 
Attempts  have  also  been  made  to  give  an 
elongated  projectile  a  motion  of  rotation  around 
its  longer  aas:   (1)   By  cutting  spiral  grooves 

«.  .-_u  i._— ^ on  the  base  for  the  action  of  the  gas  from  the 

In  order  Aat  any  advantage  may  be  gained      charge;   (2)  hy  forming  such  grooves  on  the 
from    an    oblong    projectile,    it    must    move      forward  part  for  tiie  action  of  the  air;   (3) 
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catnbuifng  the  preceding  methods  in  the  same 
projectile;  (4)  by  causuR  the  air  to  enter  a 
Cavity  at  the  front  end,  pass  thcough  nearly  the 
leagth  of  the  cylinder,  and  escape  by  radical 
openings  at  the  sides.  None  of  these  plans 
have  succeeded  in  ijractice,  for  the  reason,  per- 
haps, that  the  projectile  naturally  turns  over 
end  for  end,  and  the  charge  and  ue  air  do  not 
act  with  sufhdent  promptness,  energy,  and  cer- 
tainty to  prevent  it.  An  oblong  projectile, 
thrown  undier  a  high  angle  and  with  a  moderate 
velocity,  can  have  rotation  about  its  shortest 
axis  arrested  by  attaching  to  its  rear  portion  a 
li^t  body  by  means  of  a  chain  or  cord; 
the  resistance  which  this  body  experiences 
from  the  air  will  cause  the  projectile  to 
move  point  foremost.  Projectiles  with  wide 
flanges  or  wings,  operated  by  springs  by 
which  they  were  extended  after  the  shot  left 
the  piece,  nave  been  tried,  but  without  success. 
Projectiles  may  be  further  classified  ac- 
cording' to  their  construction  'and  mode  of 
operation,  as  solid,  hollov/  and  ease  shot. 
Solid  projectiles  produce  their  effect  by  im- 
pact; tney  ftre  used  in  gvfu  and  bi  staaU-armt ; 
those  for  gnns  are  Icnown  as  solid  shot  or  shot, 
and  those  for  small-arms  as  bidets.  Sudi  pro- 
jectiiea   are    required   when    great   range, 


the  proptT  time.  As  they  have  less  strength, 
they  ar«  fired  with  smaller  charges  of  powder 
than  solid  projectiles,  and  are  used  against 
animate  objects  and  such  inanimate  ones  as 
will  not  cause  them  tobreak  on  striking.  The 
thicker  the  sides  of  a  shell,  the  greater  its  . 
ability  to  resist  the  shock  of  discharge,  and  the 
greater  the  penetration  and  accuracy;  on  die 
other  hand,  a  shell  should  be  capable  of  con- 
taining sufficient  eicploBive  or  incendiary  ma- 
terial to  accomplish  the  proposed  end.  The 
number  of  pieces  resultins  from  an  explosion 
varies  with  the  brittleness  of  the  metal,  and 
is  increased  by  Mving  to  the  interior  the  form 
of  a  regular  pol^edron.  A  dodecahedral  form 
has  been  found  advantageous.  The  most  rapid 
and  violent  explosive  practicable  should  be 
employed;  the  sue  of  the  fuse-hole  should  be 
as  small  as  possible^  and  should  diminish  with 
the  size  of  the  cavity,  to  prevent  the  loss  of 
too  great  an  amount  of  gas.  Case-shot  act 
only  by  impact;  they  consist  of  a  collection  of 
small  projectiles  enclosed  in  a  case  or  envelope. 
The  envelope  is  intended  to  be  broken,  either 
in  the  piece  by  the  shock  of  discharge,  or  at 
any  point  of  its  fli^,  by  a  charge  of  powder, 
inclosed  within  it ;  in  either  case,  the  contained 
projectiles  continue  to  move  on  after  the  rup- 
ture, but  cover  a  large  surface,  and  attain  a 
greater  number  of  objects.  These  projectiles 
can  he  used  with  effect  only  a^nst  animate 
objects  situated  at  a  short  distance  from  the 
point  of  rupture;  they  are  divided  into  graft, 
canister  and  shrapnel.  Grenades  are  projectiles 
that  are  commonly  thrown  by  hand,  propelled 
by  die  rilSe  or  otherwise.  Larger  projectiles  of 
a  similar  type,  designated  as  bombs,  are  pro- 
pelled at  low  velocities  1^  mortars  or  other 
lorms  of  bomb  throwers,  or  are  rolled  down 


Ae  slopes  of  a  wark  Thqr  are  deugoed  to 
act  only  by  the  force  of  their  own  explosion. 
Hotid  grenadts  are  thrown  against  troops  in 
mass;  for  this  purpose  any  spherical  projectiles 
filled  with  powder  only  and  weighing  not  over 
six  pounds  are  suitable;  these  can  be  thrown 
from  20  to  30  ^rds;  they  are  provided  with  a 
short  fuse  which  is  ignUed  with  a  iHatch,  or, 
in  die  act  of  throwing,  by  a  special  device. 
Projectiles  have  been  designated  especially  for 
this  service.  Rampart  grenades  are  intended 
to  be  rolled  down  a  breach  in  its  defense,  or  to 
be  thrown  over  the  rampart,  etc.  Spherical 
shells  of  any  size  wilt  answer  for  this  purpose; 
those  unfit  for  firing  may  thus  be  utilized. 
Shells  are  fired  from  gnns,  from  howitzers  and 
from  mortars.  They  are  made  of  cast-iron  and 
their  calibre  Is  expressed  in  the  same  manner 
as  solid  shot  of  an  equal  diameter,  the  thick- 
ness of  metal  in  spherical  shells  is  about  ont- 
sixth  of  the  diameter,  and  their  weight,  whra 
empty,  is  generally  about  two-thirds  of  that  of 
the  corresponding  solid  shot.  In  the  United 
States  service  there  are  two  kinds  of  spherical 
^dls;  one  for  guns  and  another  for  mortars, 
Eadi  consists  of  the  sides,  the  cavity,  the  ftuf 
hole  and  the  ears;  and,  in  gun-shells,  the  rtin- 
force.  "Hie  sides  are  thicker  in  gun-shells  than 
in  mortar  shells  of  the  same  size,  to  withstand 
the  high  charge  of  powder  with  which  diey  are 
fired.  The  fuse-hole  is  used  for  inserting  the 
charge  and  to  hold  the  fuse  for  communicating 
fire  to  it.  All  shells  of  eight  inches  or  more  in 
diameter  have  to  receive  the  'hooks*  used  in 
lifdng  the  projectile  to  the  muzzle  of  die 
piece  in  loading.  The  reinforce  of  metal 
about  the  fus&-hole  of  the  {run-shell  gives  a 
greater  bearing  surface  to  the  fuse  and  prevmts 
It  from  being  driven  in  by  the  force  of  the  dis- 
charge; this  reinforce  also  serves,  in  a  meas- 
ure, to  compensate  for  the  metal  taken  out  of 
the  fuse-hole,  and  thereby  render  the  shell  more 
nearlv  caicentric  In  some  services  shells  have 
in  the  upper  hemisphere,  a  charging-koU, 
placed  at  an  angle  of  45°  with  the  fuse-hole, 
throu^  which  the  charge  is  poured  immediately 
before  the  shell  is  used  and  after  the  fuse  has 
been  inserted.  This  is  not  necessary  with  the 
fuses  used  most^  in  the  United  States  service 
as  the  powder  and  fuse  can  be  readily  intro- 
duced at  the  moment  oi  loading. 

A  carcass  is  a  thick  ^ell  which  has  three 
additional  holes  of  the  same  dimensions  as  the 
fuse-hole,  pierced  at  ei)ual  distances  apart  in  its 
upper  hemisphere,  their  exterior  openings  being' 
tangent  to  the  great  drcle  perpendicular  to  the 
axis  of  the  fuse-hole.  The  object  of  a  carcass 
is  to  set  fire  to  wooden  structures  by  the  flame 
of  an  incendiary  composition  issuing  from  the 
holes.  This  shell  bas  no  fuse,  and  it  is  not 
intended  to  be  exploded,  aldtoogh  a  charge  of 
powder  may  be  placed  beneath  the  composition 
to  prevent  it   from  being  approached  by  the 

A  stand  of  grape-shot  is  composed  of  nine 
small  cast-iron  balls,  disposed  in  diree  balls 
eadb.  The  diameter  of  the  halts  for  grape- 
shot  varies  with  the  siae  of  the  piece;  beii^ 
used  at  Ions  distances,  they  are  larger  than  the 
^Dt  for  me  corresponding  canister.  Gc^ie- 
shot  are  employed  only  in  the  siege  and  sea- 
Coast  services  ■  as  now  constructed,  they  cannot 
be  used  in  rifled  pieces. 
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The  envelope  for  a  stand  of  canuter-shot 
consiits  of  a  bn  orlmder,  cloted  at  the  botlom 
Iv  a  thick  plate  of  caEt-iron,  and  at  the  top 
by  one  of  sbeet-iron.  The  pbtes  are  kept  in 
place  by  cutting  the  ends  of  the  cylinders  in 
stiq»  aboot  03  inch  long,  which  are  tttmcd 
down  over  the  plates.  A  wire  handle  is  at- 
tached to  the  top  plate.  To  eive  more  solidity 
to  die  mass,  and  to  prevent  me  contained  balls 
from  crowding  upon  each  other  when  the  piece 
is  fired,  the  interstices  are  closed  packed  with 
sawdust.  For  a  gun  27  small  cast-iron  balls  are 
used,  arransed  in  four  layers,  the  top  of  six  and 
the  remainder  of  seven  eaui;  this  makes  the 
diameter  of  the  balls  dwui  one-third  that  of 
the  bore.  For  howitzers  the  envelope  contains 
48  bails,  in  four  layers  of  12  each,  the  balls 
being  smaller  than  those  in  a  canister  for  the 
corresponding  gun.  Gmpe-shot  and  canister  are 
no  longer  or  seldom  used,  having  been  dis- 
placed by  shrapnel 

Slirapnel  are  cast-iron  shells,  in  which,  bo- 
Mdcs  the  bursting  charge  of  powder,  is  placed 
a  number  of  small  balls.  Their  sides  are  much 
lliinner  than  those  of  ordinary  shells  in  order 
that  they  may  contain  a  greater  number  of  bul- 
lets;  the  thickness  must  be  such  that,  when 
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of  the  case,  empty,  is  about  one^lf,  and,  when 
filled,  aboyt  equ^  to  that  of  the  solid  uiot  of 
the  same  diameter.  This  projectile  is  prepared 
by  fillins;  the  case  with  leaden  musket-balls 
well  packed  in;  the  interstices  are  then  filled 
with  melted  rosin;  this  prevents  the  fracture  of 
the  envelope  by  me  bullets  when  the  piece  is 
fired.  The  chamber  for  the  powder  is  after- 
ward bored  out.  The  case  is  streiigthened  by 
a  reinforce,  and  to  increase  the  effect  of  the 
bursting-charxe.  the  lower  oortion  of  the  fuse- 
hole  is  closed  by  a  disc  of  wrought-iron,  per- 
forated with  a  small  hole  for  the  passage  of 
the  flame  from  the  fuse.  A  shrapnel  may  be 
made  to  explode  al  any  point  of  its  lli^t,  and, 
as  the  bursting-charge  should  be  only  sufGcient 
to  open  the  envelope,  without  scattering  the 
bullets  too  much,  the  execution  depends  on  the 
veloci^  which  the  case  has  at  die  moment  it  is 
broken. 

The  advantages  to  be  derived  from  die  ose 
of  elongated  projectiles  havinK  once  been  es- 
tablished, it  became  necessary  mat  some  means 
should  be  decided  to  make  their  flight  accurate. 
It  has  been  found  that  to  do  diis  with  certainty 
a  motion  of  rotation  about  its  longer  axis  must 
be  communicated  to  the  projectile,  and  diis  end 
has  been  satisfactorily  attained  only  by  cutting 
spiral  grooves,  or  "rifles*  in  the  surface  of  the 
bore  ot  the  piece,  with  which  the  projectile  is 
connected,  and  h^  means  of  whidi  it  starts 
with  a  motion  about  an  axis  parallel  to  or  ccnit- 
cident  with  that  of  the  bore.  The  rotation  con- 
tinues during  the  Si^t  of  the  projectile.  With- 
out this  rotation  an  elongated  projectile  will 
naturally  turn  over  end  for  end  and  present  a 
constantly  varying  surface  to  the  resistance  of 
the  air.  This  'nfie-motion*  therefore,  tends 
to  cause  die  projectile  to  more  through  the  air 
in  the  direction  of  least  resistance,  thereby  in- 
creasing the  range  and  the  effect  of  impact, 
and,  furthermore,  giving  steadiness  to  the  pro- 
jectile by  distributmg  the  deviating  forces  uni- 
fi>rmly  aroimd  its  line  of  fii^t.     The  more 


important  advantages  of  elongated  projectiles 
are  that  the  form  may  be  altered  at  any  timt^ 
and  the  centre  of  gravity  can  be  placed  at  any 
desired  point;  the  projectile  may  be  elongated 
so  as  to  oppose,  for  an  e^ual  weight,  a  dimin- 
ished surface  to  any  resting  medium ;  by  this 
the  range  is  extended,  and  a  flatter  trajectory 
with  greater  accuracy  and  penetration  obtained. 
The  chief  disadvantages  are  increased  strain  on 
the  gun;  greater  probability  of  jamming  and  in- 
jury to  the  bore  irregularity  of  ricochet; 
increased  complication  and  expense  of  manufac- 
ture and  the  Sabili^  of  any  soft  metal  on  the 
exterior  to  be  accidentally  injured. 

The  different  systems  of  projecdlei  for 
rifled  pieces  are  classified  according  to  the  man- 
ner in  which  they  are  caused  to  follow  the 
grooves.     The    systems    are   distinguished   by 


whom  designed  or  by  the  place  at  which  first 
made.  The  same  principles  arc  applicable  to 
(Ufferent  systems,  and  the  same  i)repsion  of 
fire  ms^  practically  be  obtained  from  several. 
All  nstems  are  comprised  under  three  classes : 
(I)  Projectiles  with  projectii^  ribs  or  studs, 
or  having  a  peculiar  cross-section.  (2)  Pro- 
jectiles imiOR  a  portion  that  is  expanded  by 
the  action  of  the  gasses  in  the  bore.  {3)  Those 
more  or  less  of  whose  surface  is  compressed 
by  the  charge  iota  the  form.  The  first  and 
second  classes  are  applicable  to  muzzle-loading 
pieces;  the  third  to  breech-loaders  only.  The 
principal  paints  to  <be  considered,  as  regards  the 
piece  and  the  projectile,  are  the  surest  and 
lafttl  means  of  causing  the  projectile  to  follow 
the  grooves  of  the  piece.  To  fulfill  these  condi- 
tions the  projectile  should  be  simple  in  construc- 
tion and  of  sufficient  strength  to  admit  of  its 
use  with  the  largest  charge  ttat  may  be  desired; 
it  must  not  be  liable  to  jam  in  the  bore  in  load^ 
in^  or  firing,  and  must  produce  a  moderate  and 
uniform  strain  on  the  gun.  The  system  that 
most  nearljT  complies  with  these  requirements, 
and  gives  insured  accuracy  of  fire  with  uni- 
form and  high  velocities,  should  be  the  best. 
In  many  systems,  one  or  more  of  these  consid- 
erations have  been  sacrificed  to  some  extent,  to 
secure  a  closer  compliance  with  others  thought 
to  be  of  greater  importance  or  of  easier  at- 
tainment. 

1st  C'tur.— Solid  flanges,  projecting  from 
the  bod^  of  a  projectile,  and  so  shaped  as  to  fit 
the  rifling  of  the  bore,  were  the  means  first 
used  to  communicate  the  rifle-motion  in  cannon. 
In  some  cases  there  was  for  each  groove  a  rib 
extending  the  entire  length  of  the  cylindrical 
portion  of  the  projectile,  while  in  others  sets  of 
rounded  buttons  were  employed.  These  projec- 
tions were  of  the  same  material  as  the  body  of 
the  projectile,  and,  being  of  a  very  unyielding 
nature,  frequently  led  to  the  bursting  of  the 


dierefore  adopted  llie  buttons  are  arranged 
in  rows  or  two  or  more  so  that  each  row  enters 
freely  into  a  corresponding  groove,  in  loading. 
When  the  bore  of  a  gun  is  a  twisted  prism, 
with  arnr  plane  fi^gure  Tor  its  base,  the  projec- 
tile, if  Raised  to  it,  will  receive  the  rifle-motion 
■wbta  fired.  The  Whitworlh  cannon  is  rifled 
this  manner,  the  cross-section  being  a  hexa- 


with  rounded  comers.     Guns  nave  also 
coastnicted  with  ribs  projectinK  from  the 
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bore,  fitting  into  corresponding  grooves  in  the 
projectile.  To  the  Ust  system  belongs  the 
Vavaaseur  gun,  which  has  given  good  results. 
The  principal  advantages  of  systems  of  the  first 
class  are  that  the  projectiles  are  strong  and 
that  the  required  motion  is  communicated  to 
n  with  great  certainty  and  regularity.    The 


various  experiments  have  been  made 
come  it,  one  being  bv  the  attachment  of  a  metal 
ci:p  to  the  rear  of  tlie  projectile,  which,  by  the 
action  of  the  powder,  is  expanded  and  presses 
against  the  sides  of  the  bore.  The  French 
studded  projectile,  employed  with  miizzle-load- 
ing  cannon,  and  the  Woolwich  system,  similar 
to  it  are  the  hest  representatives  at  this  class. 

2(1  Class. —  la  projectiles  of  the  second  class 
the'  body  is  composed  of  a  hard  metal,  as  cast- 
iron,  and  there  is  attached  to  it,  generally  at  the 
base,  a  cup,  band  or  other  arrangement  of 
softer  metal,  which  is  expanded  by  the  action 
of  the  charge  into  the  grooves  of  the  gun,  when 
fired.  Expanding  projectiles  are  easy  to  load, 
are  not  liable  to  overstrain  the  piece,  and  those 
of  different  systems  can  general^  be  fired  from 
the  same  piece  —  a  point  of  great  importance. 
Such  projectiles  do  not  always  withstand  the 
heaviest  diarges  of  powder,  and  are  not  certain 
to  receive  the  rifle  motion.  The  use  of  j>rojec- 
tilcs  of  this  class  is  confined  more  particularly 
to  the  United  States. 

3d  Class. —  In  breech-loading  cannon  the 
receptacle  for  the  charge  is  of  a  larger  diame- 
ter than  the  bore  of  the  piece.  The  projectile 
is  of  the  same  size  as  this  chamber,  and  must 
he  reduced  to  enable  it  to  pass  into  the  bore. 
Such  projectiles  are  embraced  under  the  third 
class;  the  body  has  a  coating  of  soft  metal, 
whidi  is  compressed  as  the  projectile  is  driven 
through  the  borej  the  grooves  compelling  it  to 
follow  the  direction  of  the  rifiing.  The  same 
result  is  sometimes  accomplished  by  one  or 
more  rings  of  soft  metal.  The  chief  advan- 
tages of  mis  class  are  that  the  projectile  is  gen- 
erally certain  to  take  up  the  rifle-motion'  that 
its  axis  is  steady  on  leaving  the  bore,  and  that 
the  wear  of  the  bore,  from  gas  ^jassing  the  pro- 
jectile or  from  any  irregular  movement  of  the 
latter,  is  prevented.  The  objections  are  that  the 
necessary  compression  of  the  coating,  the  sud- 
den closing  of  windage  and  the  fouling  of  the 
bore  produce  undue  strain  upon  the  piece;  that 
the  velocity  of  the  projectile  is  reduced  by  the 
force  expended  in  compressing  it;  and  that  the 
soft  metal  forms  an  extra  weight,  which  is 
useless  in  penetrating  resisting  objects. 

Edward  S.  Farrow, 
Consulting  Military  and  Civil  Engineer. 

PROJECTION,  (From  the  Latin  pnt- 
iieere,  to  throw  forward).  In  its  general  sense, 
the  term  signifies  the  representation  of  the 
form  of  a  given  figure  upon  a  given  surface  by 
means  of  a  pencil  of  visual,  light,  or  other  rasrs 
in  such  a  manner  that  the  figure  in  the  pro- 
jection corresponds  point  by  point  to  the  given 
figure.  For  example,  shadows  are  the  pro- 
jections of  objects  upon  differeot  surfaces  which 
intercept  the  ray*  of  light  from  any  source, 
not  already  intercepted  oy  the  objects  them- 
selves. They  represent  the  most  elementary 
forms  of  plane  projections,  and  while  corre- 
spoiidit^  in  general  outline  to  the  objects  pro- 


jected, yet  differ  from  them  to  a  greater  or 
lesser  extent  according  to  the  distance  of  the 
object  from  the  source  of  light,  the  distance 
of  the  plane  of  projection  from  the  objecL 
the  angle  between  the  plane  of  projection  and 
the  direction  of  the  rays  of  ^gbt,  the  position 
of  the  observer's  eye,  etc. 

In  the  mathematical  construction  of  pro- 
jections, however,  instead  of  a  sin^  plane 
being  used  to  intercept  the  projecting  rays, 
another  surface,  such  as  one  formed  by  two 
planes  at  right  angles  to  each  other,  is  taken 
and  the  various  points  of  any  object,  plane 
or  in  space  of  three  dimensions,  projected  to 
that  surface  from  any  point  assumed  as  die 
center  of  the  projection. 

When  the  projection  shows  three  dimensions 
of  the  object  projected,  it  is  commonly  known 
as  perspective,  the  mathematical  theory  of  which 
together  with  the  various  classes  of  such  pro- 
jections employed  in  mechanics  and  for  solving 
the  problems  of  applied  mathematics,  will  be 
found  under  the  title  Perspsctive  in  this  En- 

Sdopedia.  The  present  article  is  confined  to 
e  consideration  of  the  various  projectioiu 
used  in  connection  with  geographical  and 
geodetical  work  in  general,  and  to  their  em- 
ployment in  the  construction  of  maps  for  special 
purposes. 

In  genera]  the  word  "projection,*  when  used 
with  reference  to  maps,  has  nothing'  whatever  to 
do  with  geometrical  projection  from  a  point 
It  ^mply  refers  to  a  transformation  of  latitude 
and  longitude  on  the  spherical  or  spheroidal 
earth  into  planer  magnitudes.  A  suitable  in- 
troduction to  this  particular  phase  of  the  sub- 
ject is  given  under  the  title  Map  in  this 
Encyclopedia,  wherein  the  three  principal  per- 
spective projections  of  ihe  sphere  —  the  ortho- 
graphic, the  stereographic  and  the  gnomonic, 
are  clearly  explained  and  illustrated.  Of  these, 
the  orthographic  and  the  stereographic  are 
rarely  used  at  the  present  time  except  in  the 
construction  of  what  may  be  called  pictorial 
maps;  but,  the  gnomonic  and  several  of  its 
modincations  are  extensively  used  for  the  con- 
struction of  star  charts  in  general,  and  espe- 
cially for  charts  showing  the  apparent  tracks  of 
shooting  stars  on  account  of  the  facility  in 
determining  the  radiant  point,  the  great  circles 
on  the  celestial  sphere  appearing  as  strai^l 
lines  on  the  projection.  For  similar  reasons  it 
is  used  in  the  construction  of  sailing  charts 
showing  steamship  routes,  and  is  much  more 
satisfactory  for  Uiis  purpose  than  Mcrcator's 
projection,  which  althou^  almost  universally 
used  for  nautical  charts,  is  specially  ^plicable 
for  those  used  by  sailing  ships. 

The  chief  value  of  the  perspective  projec- 
tions lies  in  their  adaptability  for  representing 
large  areas  of  the  earths  surface.  Usually,  thqr 
represent  a  hemisphere;  but,  by  the  enqtloy- 
ment  of  the  projection  first  proposed  b^  Lahire 
in  1701  and  subsequently  modified  by  Lieut.  CoL 
H.  James  of  the  Ordnance  of  Great  Britain  and 
IreUnd,  fully  two-thirds  of  the  sphere  can  be 
shown  within  the  bounding  circle.  This  is  ac- 
complished by  assuming  the  eye  above  the 
sphere  at  a  distance  equal  to  half  the  radiuJ 
and  perpendicular  over  the  center  of _  the  plane 
of  projection.  The  plane  of  projection  is  not 
that  of  a  great  circle,  out  is  parallel  lo  it  and  re- 
moved from  it  nearer  to  the  qre  by  23  decreei; 
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A  simple  and  easily  conttnicted  projection 
which  can  be  effectively  used  in  r^resentiiig  a 
hemisphere  may  be  briefly  dcscribea  as  follows : 
Draw  a  circle  and  bisect  it  by  borixontal  and 
vertical  diameters;  divide  tfae  circle  into  equal 
parts  representing  degrees  of  latitude;  divide 
the  vertical  diameter  into  a  corresftonding  niun' 
ber  of  equal  parts;  and  divide  the  horizontal 
diameter  into  equal  parts  representing  degrees 
of  longitnde.  This  will  establish  three  points 
in  every  parallel  of  latitude,  i.e.,  two  in  the  cir- 
cumference and  one  is  the  vertical  diameter, 
through  which  the  arc  of  a  circle  may  be  drawn 
representing  the  corresponding  parallel  of  lati- 
tude, and  also  three  points  in  every  meridian, 
Le.,  one  at  each  pole  and  one  in  the  horizontal 
diameter  or  equator,  through  which  the  arc  of 
a  circle  may  be  drawn  representing  a  meridian. 

The  general  method  of  constructing  de- 
veloped projections  has  been  briefly  described 
under  the  title  Map  in  this  Ejicyclopedia ; 
but,  as  all  fflodcrti  maps  representing  data  ob- 
tained from  precise  trigonometrical  surveys  are 
based  upon  some  form  of  devel(4)ed  projection, 
the  mathematical  theory  and  the  practical  meth- 
ods of  construction  of  such  will  receive  more 
extended  treatment  herein. 

The  various  projections  £onn  three  definite 
groups — (I)  those  possessing  strai^t  meridians 
and  parallels,  (2)  those  of  mixed  systems  of 
straight  and  curved  meridians  and  parallels, 
and  (3)  those  in  which  both  meridians  and 
parallels  appear  as  curved  lines. 

Of  the  first  group,  the  one  most  extensively 
used  is  Mercator's  projection.  It  was  devised 
to  satisfy  the  following  condition:  That  the 
loxodmmic  cnrve  or  the  course  of  a  ship  on  the 
surface  of  the  sea.  under  a  constant  bearing  or 
intersecting  the  successive  meridians  at  the 
same  angle,  shall  appear  on  the  projection  as 
a  straight  line  having  the  same  angle  of  bearing 


the  correaptmding  equatorial  elements  e  t'  and 
£  £'  between  the  same  meridians. 

Then,  the  condition  that  the  angles  of  bear- 
ing J  r  *  and  L  C  P  sitall  be  equal  requires  that 
CP     LP 
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with  respect  to  the  meridians  intersected  as  that 
of  the  loxodromic  curve. 

The  formula  used  in  computing  a  table  of 
"meridional  parts'  or  the  "increased  btitudes* 
for  determining  the  distances  of  the  various 
parallels,  of  projecting  latitudes  from  the 
equator,  is  obtained  as  follows:  (Modified  ex~ 
tract  from  Projection  Tables  published  by  the 
United  States  Hydrographic  OAice}. 

Referring  to  Fig.  1,  let  /  c  be  an  element  of 
the  loxodromic  curve  between  two  consecutive 
meridians  ih  e.  m'  t' ;   and  let  L  C  represent      dm 
the   corresponmng  element  on    the  projection 
between    the    corresponding    meridians    ME,       /_ 
M'  E'.    Let  /  /.  and  L  P  te  taken  parallel  to      \I 


c  p     \    p 
or  since  L  P  =  E  E^=  e  e  the  element  c 
terrestrial  equator,  it  is  necessary  that 

C  P^c  e 

c  p  I  p' 
Hence,  putting  d  i  for  the  meridional  element 
c  p  oi  the  terrestrial  spheroid,  d  m  for  the 
meridional  element  C  P  of  the  projection,  a 
for  the  equatorial  radius  of  the  earth,  and  r  for 
the  radius  of  the  parallel  represented  by  the 
element  /  *;  then,  on  account  of  the  proportion- 
ality of  the  elemental  arcs  *  e,'  I  p,  to  their 
respective  radii  a,  r,  we  have  the  fundamental 


which  expresses  the  law  of  the  Mercator  pro- 
Then,  if  L  be  the  latitnde  of  the  terrestrial 
paralld  under  cmisideration,  R  the  radius  of 
curvature  of  the  terrestrial  meridian  at  its 
point  of  intersection  with  the  jMiallel,  e  the 
compression  of  tfae  eardi,  and  t  its  meridional 
eccentridt]r;  we  have  the  folowing  expresaitHI 
for  the  properties  of  r,  R,  and  r  of  the  terres- 
trial s^heriod  coBSidered  a»  an  ellipsoid  ol 
revolution: 

a  —  cos  L 
*■       (l-e-sin'Di 

(1— ^sin'L)! 
e~  V  2c— c-. 
Now,  rfnce  the  radius  of  curvature  varies 
inversely  as  the  angle  between  consecutive 
normals,  the  element  of  (fte  terrestrial  meridian 
at  its  intersection  with  any  parallel  of  latitude 
is  equal  to  the  product  of  the  radius  of  curva- 
ture and  the  element  of  latitude  at  that  point, 

rfj— R.  rfL, 
which    being    substituted    in    the    fundamental 
equation  gives  us  the  expression 
o  R.  rfL 


for  the  element  of  the  projected  meridian,  or 
by  substituting  the  preceding  vahies  of  r  and 
R,  we  have 

""*  (l-e'sin'L)  cosL- 
lAich  when  intonated  lietween  the  prober 
limits  give  required  length  of  any  finite 
portion  of  the  projected  or  chart  meridian  cor- 
responding to  the  meridional  arc  on  the  ter- 
restrial spheroid  within  the  same  limits. 

For  mis  integration,  multiplying  f"  in  the 
■  by  sin  L-(-cos'-  L,  we  have 
j_      a.iL        o^oosL.dL 
"»•  — r^-r  —  1 J  j_i  T  ' 


.    and  denomtna- 

term  by  cos  L,  substituting 

—  sin-  L  for  cos'  L,  and  resolving  both  terms 
to  partial  fractions,  we  have  the  expression 
o  /    oosL  cosL    \  ae 

~2  Vn-sin  L"^l  — sin  l/"''        2 


nL"^!- 


^^L^' 


;-sd::yG00glc 
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whence,  bf  perfomung  the  iat^ration  or  the 
Umits  of  O  and  L,  we  find  for  the  length  of 
that  part  of  the  meridiBa  of  the  i)ro}ection  in- 
eluded  between  the  equator  and  me  parallel  of 
latitude  L,  the  expression 

o /I  ,       l  +  BinL     1      ,       l+«MnL\. 

in  which  the  logarithns  belongs  to  the  common 
system,  of  which  M  is  the  modulus. 
Substituting  for 

l+sinL 
I  — siuL 
its  trigonometrical  equivalent,  and  for 
,       l  +  esinL 
'°g   l-.siuL 
its  algebraic   development,  we  have   the  final 
expression 

«=-^Iogt«,(45"+|) 

—  a(e»sinL  +  Je*sin'L+i^arfL.) 

which   is   the  formula   required   for   computing 

the  meridional  parts  lor  the  terrestrial  spheroitL 

This  formula  consists  of  two  parts  —  the  first 
term  being  the  ordinary  formula  for  computing 
meridional  parts  with  the  earth  regarded  as  a 
sphere,  while  the  second  term  consists  of  a 
scries  of  negative  terms,  and  represents  the 
correction  which  must  be  apphed  for  the 
meridional  eccentricity  of  the  earth  under  the 
hypothesis  that  it  is  an  ellipsoid  of  revolntlan. 

In  using  the  fonnula  to  compute  the  ac- 
companying table,  the  following  mmierical 
values  with  theSr  respective  logarithms  have 
been  employed  for  the  several  constants. 

The  equatorial  radius  is  expressed  in  minutes 

of  arc,  therefore,  the  unit  of  measure  of  the 

meridional  part  m  becomes  a  minute  of   the 

equator  or  a  geographical  mile. 

10,800' 

a— —343^74677 log  3.S36Z739. 

The  reciprocal  of  the  modulus  of  the  com- 
mon  logarithms, 
1 

—=2.3025851 log  0.3622157. 

M 

Bessel's  detenninaiton  of  the  compres^on, 
1 

c— — '-0.003342773 log  7.52410W. 

10ai528 
The  meridional  eccentricity  of  the  earth, 

e=-v2c-v=Q.mm& log  a9122052. 

The  values  of  the  several  coeflidents  widi 
thdf  logarithms  deduced  are  as  follows: 

~— 791S'.7055 log  35984896 

M 

(M»=    22'.9448 log  1.3606843 

*ae'='       O'.051O4731 log  8.7079734 

Jo*"—       O'.00O2O4425 log  6J10S3S1 

On  account  of  the  rapid  convergence  of  the 
series  of  coefGcients  involving  the  eccentricity, 
two  terms  are  generally  sufficient  for  practical 
use,  and  die  formula  becomes 

L 
M— 791S'.70SSlog  tan        45'+        — 22'.9418 

»n  L  +  COSIOWSI    sin'L. 
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On  account  of  the  space  limitations  the  table 
gives  the  meridional  parts  for  even  degrees  of 
latitude  only;  the  values  for  intermediate 
minutes  or  seconds  of  arc  may  be  computed  by 
the  fonnula. 

If  the  chart  for  which  the  projection  is  made 
includes  the  equator,  the  values  given  may  be 
measured  off  for  Uie  successive  degrees  of 
latitude  <hrectly  from  the  equaior;  but,  if  the. 
equator  is  not  iacluded  in  the  map,  the  parallels 
of  latitude  to  be  projected  should  be  succes- 
sively measured  from  a  prindp^  parallel, 
preferably  the  lowest  parallel  drawn  upon  ibe 
map,  and  the  distance  of  any  paraUel  from  the 
principal  parallel  will  be  the  difference  of  the 
values  given  for  the  two  in  the  table. 

These  values,  given  in  minutes  of  arc,  may 
be  converted  into  their  equivalents  in  inches, 
yards,  meters,  etc.,  and  laid  off  on  the  orojection 
by  means  of  properly  divided  corresponding 
scales,  proportionately  to  the  scale  adopted  for 
the  map,  or  the  values  given  may  be  laid  off 
without  previous  numerical  conversion,  by 
means  of  a  diagonal  scale  constntcted  on  the 
map. 

For  example  —  suppose  a  Mercator  projec- 
tion is  required  to  embrace  the  coasts  of  Ice- 
land, on  a  scale  of  l-tndi*~150  statute  miles. 
This  island  lies  between  latitudes  63°  and  67* 
north,  and  between  longitudes  13'  and  25 
west  from  Greenwich.  Tfte  projection  will  in- 
clude four  degrees  of  latitude  and  12  degrees 
of  longitude.  The  central  meridian  will  cor- 
respond to  longitude  19'  W.,  and  the  lowest 
praltel  will  correspond  to  latitude  65"  N.    See 


i'iK.2. 

Draw  in  the  c 
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itraifl^  line  A  B,  for  the  ceotral  meridiaii,  and 
near  the  bottom  of  the  map  construct  very  care- 
fully a  horizontal  line  C  D,  at  ri^t  an^cs  to 


statute  miles;  660.72  -«-  ISO— =4.40  inches  or  the 
diitance  oi  the  Dorallel  of  67°  from  the 
paralld  of  63*  on  the  map,  on  a  acalt  of  l-tnch 
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the  principal  paralld  of 
the  map.  From  ihe  table 
obtain  the  valae  4884' .46 
for  lat  63-  and  5452'.84- 
for  lat.  67°,  the  differ- 
ence of  which  or  S452'.- 
84  —  4884'.46  =  S68'.38, 
the  value  of  the  meri-  ~ 
dional  arc  included  be- 
tween the  lowest  and 
the  hiRhesI  parallels  of .' 
latitude  of  the  map, 
for  which  one  minute  , 
of  arc  of  the  equator, 
""1.012  statute  rniteg  is- 
talcen  as  the  unit  of 
measurement.      Convert- 

rag    this    value    to    its  ™=-  *■ 

equivalent  in  statute  miles  and  reducing  it  to  may  be  laid  off 
the  scale  of  the  map,  gives  568*38 +60'=  diagonal  scale  (q.v. 
9°.47;  9° .47  X  65.77  statute  miles  (eqmvalent  to  vious  numerical  con 
a  degree  of  longitude  on  the  equator)  =660.72        equator  is  taken  as 


==ISO  statute  miles.  It 
is    obvious    that    this 

*"  measurement  may  he 
laid  off  on  the  map  trr 
means  of  any  scale  di- 
vided to  the  dedmalg  of 

'"an  inch,  and  the  dis- 
tance of  each  of  the 
other  parallels  from  the 

.  princijnl  may.  be  ob- 
tained by  the  EAme 
method  of  couveniQq, 
and  laid  off  in  a  similar 

~  manner;  but,  having^  ob- 
tained the  value  4.40 
inches  equal  to  the  ver- 

_  tical  extent  of  the  map, 

"  we  are  enabled  to  de- 
termine a  constant  mul- 
tiplier by  the  use  of 
which  the  tabular  values 
directly  by  means  of  a 
)  of  one  inch  without  pre- 
As  I'  of  arc  of  the 

the  unit  of  the  meridional 
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arc  1'  of  arc  of  latitude  will  measure  4.40 
indies  +  568'.38= 0.0077  inches,  which  corre- 
spoads  to  the  scale  of  the  map  and  by  which  all 
the  values  obtained  from  the  table  must  be 
multiplied  if  they  are  to  be  laid  off  on  the 
projection  by  means  of  a  diagonal  scale  of  one 
inch. 

The  distances  of  the  soccessive  parallels  from 
the  parallel  of  63'  thus  obtained  are  as  follows: 
0.0077  X  (S018.76  —  4884.46)  ■=-  1.03  in. 
0.0077  X  {S1S7.96  —  4884.46)  =2.11  in.  (65' 
0.0077  X  (5302.51  —  4884.46)  =  3.22  in.  (66' 
0.0077  X  (5452.84  —  4884.46)  =  4,40  in.  (<S7* 

These  distances  may  now  ht  laid  oft  upon 
the  central  meridian  from  its  intersection  with 
the  principal  parallel  in  the  order  1,  2,  3,  4 
shown  on  Fig.  2,  and  through  the  points  thus 
obtained  strait  lines  may  be  drawn  parallel  to 
the  principal  parallel,  and  corressondinK  to  the 
terrestrial  latitudes  of  64°.  65°,  66°  and  67°. 

On  this  map,  a  degree  of  lonntudc  will 
measure  aO077  inches  X  60=0/16  inches  and 
(he  dlstasces  of  tbe  successive  full  degrees  of 
longitude  east  and  west  of  the  central  meridian 
■win  be  0.46.  0.92.  1.39,  1.83,  2.31.  2.77  inches. 
Lay  off  these  values  on  the  lowest,  middle  aivl 
highest  parallels  of  latitude,  east  and  west  from 
the  central  meridian,  in  the  order  a,  b,  c,  d,  e,  i, 
and  through  the  points  thus  obtained  draw 
Straight  lines  parallel  to  the  central  meridian 
and  corresponding  to  the  terrestrial  lontitudes 
of  13°,  14*,  15%  16°,  17°,  18°,  19°,  20%  21°, 
22°,  23°,  24°  and  25°,  west  from  Greenwich. 
Another  important  projection  In  which  both 
meridians  and  parallels  are  represetvtad  by 
straight  lines  is  the  cjclindrical  equal  area 
projection,  formed  by  projecting  the  surface  of 
the  earth  from  its  axis  on  to  a  cvhnder  tangent 
at  the  equator  and  unrolling.  While  showing 
extreme  distortion  in  regions  remote  from  the 
equator,  this  map  has  the  valuable  property  of 
representing  areas  truly. 

TTic  second  group  of  projections,  those  hav- 
ing mixed  systems  of  straight  and  curved  merid- 
ians and  parallels,  including  various  kinds  of 
'equal  surface*  and  'conic*  projections,  of 
which  the  'simple  conic*  is  the  most  valuable 
for  general  purposes.  In  this  projection  it  is 
assumed  that  a  cone,  the  apex  of  which  ties  in 
die  axis  (produced)  of  the  sphere,  is  tangent  to 
the  surface  of  the  sphere  along  a  parallel  of  lati- 
tude. When  ^e  surface  of  the  cone  is  de- 
veloped on  a  plane,  the  parallel  of  tangency  be- 
comes an  arc  of  a  circle,  having  for  its  radins 
the  slant  side  of  the  cone  vrfiidi  is  equal  to  tbe 
cotangent  of  the  latitude.  A  part  of  this  de- 
veloped arc  of  a  circle,  of  sufficient  leogdi  to 
include  the  desired  number  of  degrees  of  the 
proposed  map.  is  drawn  through  the  middle 
point  of  the  central  meridian  and  forms  the 
middle  parallel  of  the  map.  The  central  merid- 
ian north  aud  south  of  this  line  is  divided  into 
degrees  of  latitude  laid  off  according  to  scale 
proportional  to  their  true  lengths  on  the  sphere, 
and  parallels  of  latitude  concentric  to  the  nud- 
dle  parallel  are  drawn  through  the  ssveral 
points  thus  obtained.  In  a  similar  manner,  the 
middle  parallel  is  divided  into  degrees  of  longi- 
tude east  and  west  of  the  central  meridian  and 
straight  lines  representing  meridians  are  drawn 
throu^  those  points  to  Uie  centre  from  which 


the  concentric  parallels  were  swept  In  the  sys- 
tem of  co-ordinates  thus  established,  the 
IMrallela  and  meridians  intersect  each  other  at 
right  aiM^es,  precisely  the  sane  as  on  the 
spnere.  The  lengths  of  the  degrees  On  the 
central  meridian  and  on  the  middle  parallel  are 
proportionately    the    same    as    those    on    the 

Shere,  and  the  lengths  of  the  degrees  on  all 
e  other  meridians  and  parallels  are  but 
sli^ily  different  from  what  they  would  be  if 
laid  ofli  their  tme  length  proportioned  to  ^ose 
of  the  sphere. 

In  general,  a  conital  projection  is  one  which 
transforms  the  meridians  into  a  pencil  of 
slrai((ht  Unes,  Ihe  angle  between  two  of  wbidi 
is  in  a  fixed  ratio  to  the  angle  between  the  two 
meridians  which  they  represent.  Tbe  parallels 
will  then  form  a  family  of  concentric  circles, 
and  the  particular  fonn  of  the  projection  vrill 
be  determined  by  the  rdation  which  the  radius 
of  such  a  circle  will  bear  to  the  polar  distance 
of  the  corresponding  parallcL  Let  the  radius 
of  the  circle  be  r,  the  polar  distance  P,  the  angle 
between  a  meridian  and  a  fixed  meridian  of  - 
reference  on  the  sphere  be  $  and  on  the  map  t. 
Let  our  unit  of  distance  be  tbe  radius  of  the 
earth.  It  b  clear  that  the  method  of  map^ng 
will  be  completdy  determined  by  the  equations 

r-/(p) 
f  =  e  t. 
The  scale  of  representation  of  meriflian  dis- 
tances on  tbe  tnap  at  (A,  «i)  will  be  ^—f  (n) 
The  scale  of  represwUatton  of  distances  along 

the  parallels  wiU  be     €^       If  our  scale  of 

smA  ■ 
representation  it  to  be  the  same  in  all  direc- 
tions, f  ■— Jfe  (taa  -)  *,  where  fe  is  an  arbitrary 

constant  This  gives  what  is  laiows  as  toe 
orthomoTphic  coiiical  projection.  If  the  scale 
representation  at  a  point  p  remains  fixed,  while 
c  decreases  toward  O,  the  map  will  approach  a 
SMTCktor  projection.  If  e  =  l  the  angles  be- 
tween meridians  on  the  map  will  equal  those  on 
the  earth,  and  we  shall  have  the  stereographic 
projection.  If  c— 1,  no  matter  what  relation 
tbe  meridiui  and  parallel  scales  bear  to  one 
another,  our  projection  is  said  to  be  zenithal,  as 
are  ssnilar  projections,  where  other  families  of 
concurrent  great  circles  replace  the  meri(fians. 
If  the  meridian  scale  of  a  zenithal  projection 
is  fixed  we  have  what  is  known  as  the  equi- 
distant projection;  if  the  projection  is  coni- 
cal but  not  zenithal  it  is  said  to  have  rectified 
meridians.  If  the  meridian  and  parallel 
scales  of  a  conical  projection  are  reciprocals, 
areas    are    preserved    proportionally.      If    the 

KQJection  is  also  zenithal  it  is  sometimes  called 
>rgna's  projection.  A  form  of  zenithal  pro- 
jection in  which  the  deformation  is  distribnted 
and  nunimized  is  due  to  Sir  George  Aity- 

Two  other  forms  of  projection  which  may 
keep  the  meridians  or  the  parallels  straight  are 
that  of  Mollweide,  in  which  parallels  are 
slrai^t  lines  and  meridians  ellipses,  and  areas 
are  retained,  although  with  great  deformation 
of  the  peripheral  parts  of  the  map,  and  the  pro- 
jection   which    simply   plots   in    cartesian   co- 
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ordimttes  the  apherical  or  spbtfoidal  a>-ordi- 
nates  of  points  on  the  surface  of  the  earth  with 
reference  to  zny  given  great  cirde  or  ellipse. 
Of  the  projections^  one  of  the  most  useful 
and  extensively  used  is  that  devised  t^  Boone. 
It  is  sometimes  called  Flamsteed's  modified  pro- 
jection, but  the  latter,  whidi  is  more  correctly 
Sanson's  projection,  is  really  the  particuUr  case 
of  the  former,  in  which  the  parallel  of  reference 
is  the  equator.  Bonne's  projection  differs 
from  the  'simcle  conic"  in  that  each  of  the  con- 
centric parallds  of  latitude  is  divided  into  de- 
grees of  longitude,  the  lengths  of  which  are 
proportional  to  thnr  true  lengths  on  the  sphere, 
and  curved  meridians  are  drawn  through  each 
coTres_ponding  series  of  paints.  The  central 
meridian  remains  a'straight  line  and  the  curva- 
ture of  the  arcs  of  the  successive  parallels  is 
the  same  as  that  of  the  middle  parallel,  the 
radius  of  which  is  eaual  to  the  cotangent  of  the 
corresponding  latitude.  Thus,  all  the  meridians 
inteTsect  a  parallel  near  the  middle  parallel  at 
rigiit  angles  and  the  outlines  of  areas  on  the 
projection  are  very  nearly  similar  to  those  on 
the  sphere.  It  not  only  preserves  the  propor- 
tionate equality  of  the  areas  on  the  sphere  and 
projectioii,  but  peimits  of  the  use  of  die  tame 


linear  scale  for  all  parts  of  maps  of  only  • 
few  decrees  in  extent  This  projectioB  was 
adopted  as  the  base  for  the  in^onant  map  of 
France  constructed  by  the  depot  de  la  Gwerre 
inia». 

The  step  from  the  simple  conic  to  Ae  Bonne 
was  an  important  one ;  but,  the  great  obliquity 
of  the  meridians  and  paralleb  in  the  higher 
latiMdet  made  it  unsuitable  for  maps  of  lai^ 


between  1816  and  1820.  It  was  proposed  by 
him  as  the  most  suitable  base  for  the  maps  of 
the  Atlantic  Coast  of  the  United  States,  the 
great  length  of  which,  north  and  south,  to- 
gether with  its  direction  nearly  diagonal  to  the 
meridians  and  parallels,  made  it  subject  to 
inadmissible  deviations  in  magiutude  and  figure 
upon  a  Bonne  projection. 

In  the  simple  potyconic  projection,  it  is  as- 
sumed that  each  parallel  ot  latitude  is  devel- 
oped upon  its  own  cone,  the  vertex  of  ndiich 
is  on  the  axis  of  the  sphere  at  its  intersection 
with  the  tangent  to  the  meridian  at  the  parallel. 
Theoretically,  this  involves  the  employment  of 
an  infinite  number  of  tangent  cones  and  the 
independent  development  of  an  infinite  number 
of  parallels  of  latitude.  This  has  the  effect  of 
increasing  the  lengths  of  the  successive  degrees 
□f  latitudes  and  longitudes  as  their  distances 
from  the  central  meridian  increases ;  but  the 
angles  at  which  the  meridians  intersect  the 
parallels,  over  the  entire  map  very  closely  ap- 
proximate to  right  angles,  thus  preserving  a 
close  similarity  between  the  figure  on  the  pro- 
jection and  the  corresponding  figures  on  the 
sphere. 

The  mathematical  theory  of  dus  wojectioit 
may  be  briefly  staled  as  follows:  Referring 
to  Fig.  3,  the  equatorial  radius  heii%  a,  die 
eccenirid^  e,  and  the  latitude  L,  the  normal 
produced  to  the  minor  axis  is 


N=- 


(I  —  <•  sin'  L)J 


the  radius  of  the  parallel 

Rf=:NcosL; 
and  the  sides  of  the  tangent  cone  or  radius 
of  the  developed  parallel 


If  tt  be  any  arc  of  the  parallel  to  be  developed, 
and  O  the  angle  which  subtends  it  at  the  vertex 
when  developed 


y  —  r  versin  e  — 2r  sin'  i  6— .r  tan  t  Q. 
The  radius  of  curvature  in  the  meridian  is 

«« =  (i—e.  rin'  L)|  a.        ' 

whence  the  length  of  a  d^ree  of  ladtude  is 

3600  Rm  sin    T. 
and  diat  of  a  degree  of  longitude  is 
3600  R^  sin  T. 
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PROJECTION— PROLOGUE 


for  every  whole  degree,  but  far  ^K>se  at  small 
extern,  oa  a  large  scale,  a  ttwre  detailed  pro- 
icctiDn  becomes  necessary  and  these  vahies 
nave  to  be  computed  to  every  minute  or  fnc* 
tion  of  a  minnte  according  to  the  nature  of 
the  data  to  be  represented,  and  the  value  of 
the  scale  adopted. 

To  make  a  projectioa  from  the  data  ftir- 
nished  by  a  polyconic  projection  table,  draw 
a  strai^t  vertical  line  for  the  central  inerid> 
ian  and  lay  ofi  thereon  the  distances  cor- 
responding to  the  inlervals  between  the  suc- 
cessive latitudes  required,  and  through  the 
points  thus  obtained  draw  horiiontal  lines  at 
right  angles  to  the  central  meridian.  These 
horizontal  lines  will  be  tangent  to  the  developed 
parallels. 

Now  suppose,  that  as  in  the  case  of  the 
Mercator  projection  hereinbefore  illustrated,  the 
polyconic  projection  is  required  to  embrace  the 
coast  of  Iceland,  which  lies  between  lat.  63° 
and  67°  norfli,  and  between  lone.  13°  and  2S° 
west  from  Greenwich,  and  that  tne  scale  of  the 
tnap  is  adopted  at  1-inch  ^^  150  statute  miles. 

Referring  to  Fig.  4,  inserted  under  Hg.  2, 
the  central  meridian  of  the  map  will  corre- 
8i>ond  to  long.  19°  west,  and  the  middle  parallel 
will  correspond  to  65°  north.  On  the  cen- 
tra! meridian  lay  of!  to  the  north  from 
its  inter sectioiT  with  the  middle  parallel, 
according  to  the  adopted  scale,  69.368  miles 
for  ial.  66°.  and  69277  miles  for  Ut.  e?", 
and  in  a  similar  manner  lay  off  to  the  south, 
W25B  miles  for  lat  64°,  and  69248  miles 
for  lat.  63°.  Through  these  points  draw  hori- 
zontal lines  at  right  angles  to  the  central  meri- 
dian, and  upon  each  of  them  set  off  to  the 
east  and  to  tne  west  of  the  central  meridian  the 
values  of  X  given  in  the  table  for  the  corre- 
sponding parallels  of  latitude.  Through  the 
points  *;  I*,  jr*,  etc,  thus  obtained,  draw  per- 
pendiculars toward  the  pole,  and  on  them  set 
off  the  proper  tabular  values  of  y.  Through 
the  final  points  thus  obtained,  draw  continuous 
curves  for  parallels  of  latitude  and  meridians. 

Space  limitations  in  this  Encyclopedia  make 
it  absolutely  impossible  to  insert  a  polyconic 
table  computed  to  even  full  degrees  only,  and 
one  giving  the  values  of  x  and  y  for  greater 
latitudinal  and  longitudinal  intervals  would  be 
more  or  less  useless.  Tables  of  this  kind  may 
be  readily  obtained  from  the  United  States 
Coast  and  Geodetic  Survey,  and  the  United 
States  Hydrographic  Office,  Navy  Department. 

Rg.  4  is  placed  under  Fig.  2  in  order  to  af- 
ford a  direct  comparison  of  the  two  projections. 

In  the  rectangular  polyconic  projection, 
while  the  parallels  are  the  same  as  in  the 
simple  polyconic  projection  and  the  central 
parallel  retains  the  same  graduation,  the  merid- 
ians are  orthogonal  trajectories  of  the  parallels, 

Bibliography.— For  further  information 
consult  the  vanous  aathoritiea  given  under  tite 
title  Map  in  this  Encyclopedia.  Consult  also 
d'Aveiac,  'Coup  d'oell  historiqne  sur  la  projec- 
tion des  cartes  geographiques'  (in  the  publica- 
tions of  the  Societd  de  geogra4)hie  de  Paris  for 
1683) ;  Craig,  T.,  <A  Treatise  on  Projections* 
(Washington  1882) ;  Germain,  A.,  <Traite  des 

EToiections  des  cartes  gfographtques'  (Paris 
865). 
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PROJBCnVB  OEOHSTRT.  Sec  Giau- 

ETBY,    PVRB   PSOJECTIVE. 

PROLAPSUS  ANI.  falling  of  the  anus. 
See  Kectuu. 


PROLETARIATE,  pro-le-ti'rl-it,  a  gen- 
eral term  applied  to  those  Roman  cities  who 
stood  in  the  sixth  class,  possessing  less  than 
1,500  asses,  or  nothing  at  alL  They  were  ever 
afterward  distinguished  by  the  name  of  eapitt 
cetui,  apparently  because  they  were  taxed  only 
by  head.  The  term  has  been  revived  in  modern 
times  as  a  designation  of  the  lowest  class  of 
the  community  who  possess  no  caiHtal  and  is 
frequently  used  in  socialistic  literature  Con- 
sult Broda,  R.,  and  Deuisch,  1.,  <Das  Modeme 
Proletariat'  (Berlin  1910) ;  Cr^jsey,  A.  S., 
'The  Rise  of  the  Working  Class'  (New  Yoric 
1914)  ;  Gongenot  des  Mousseaux,  H.  R.,  'Des 
Proletaires,  etc'  (Paris  1846)  ;  Halbwadis,  M., 
<La  Gass  Ouvriire  les  Niveaux  de  Vie*  (Paris 
1913);   Huber,  J.,   «Des  Proietaner'    (Munich 


Berlin  n.  d)  ;  Kantsky,  K.,  'The  Working 
Gass'  (translated  by  D.  De  Leon,  New  York 
1911);  McCarthy,  J.  P.,  »The  Rise  of  Dennis 
Hathnau^'  (Brooklyn  191S) ;  Magnon,  F., 
<£tudes  Sodales'  (Paris  1913)  ;  Proudhon,  P.  J.. 
'De  la  Capaciti  PolittQue  des  Classes  Ouvnires' 
(Paris  1865);  Simon,  J.  F.  S.,  'L'Ouvriires' 
(Paris  1861);  Sorabart,  W.,  'Das  Proletariat' 
(Frankfurt  1906);  Villard,  A.,  'Histoire  dn 
Prol&ariat  Ancien  et  Modeme'  (Paris  1882). 


ing  the  first  appearance  of  the  chorus.  (2)  In 
the  Roman  and  English  drama,  an  'address  to 
the  audience  preceding  the  piece  itself.  It  may 
be  either  in  prose  or  verse,  and  is  usually  pro- 
nounced by  one  person.  Among  the  Romans 
the  player  who  delivered  this  address  was  called 
the  prologue  and  usually  considered  as  a  per- 
son of  the  drama.  Thus  in  the  'Amphitryon' 
of  Ptaulus  (q.v.)  Mercury  appears  as  frologiu. 
Prologues  sometimes  relate  to  the  drama  itself, 
and  serve  to  explain  to  the  audience  some  cir- 
of   the    action,    sometimes    to    the 

which   the  author  or   actor   stands 

to  the  public,  and  sometimes  have  no  immediate 
connection  with  either  of  these  persons  or  sub- 
jects. Shakespeare  makA  use  of  the  prologue, 
as  in  'Hen:y  V>  and  the  Restoration  drama 
-' '  ' — ^nably  employed  it.    Amongst  other 


Racine,  Ben  Jonson  and  Dryden.  It  long  since 
tell  into  disuse,  but  is  occasioiuilly  revived  for 
the  effect  of  quaintness.  Consult  Archer,  W., 
'Play  Making'  (London  1912)  ;  B.  G.  S.,  'A 
Stu^  of  the  Prologue  and  Eiubgue  in  English 
Literature  from  Shakespeare  to  Dryden?  fLon- 
don  1884);  Dryden,  J.,  'Dramatic  P<csie'  (in 
'Essays,'  Vol.  I,  Oxford  1900);  Freytag.  G, 
'Technique  of  the  Drama*  (Chicago  1908); 
Griffith,  A.  F.,  ed.,  <A  Collection  and  Selection 
of  Engli^  Prologues  and  Epilogues  frora 
Shakespeare  to  Barrick*  (4  vols.,  London  1779) : 
Matthews,  Brandcr,  <A  Study  of  die  Diwna,' 
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(New  York  1910):  Schbg,  H.,  <Du  Dnuua> 
(EssCB  1909)  ;  Sckii^d,  A.  W.  von,  <A  Course 
of  Lectures  on  Drwnatic  Art  and  LherUnre* 
(2  vols.,  London  1S46). 

PROMB,  prfitn,  India,  (1)  a  town  of 
Lower  Burma,  ca^tal  of  a  ^strict  of  the  same 
name,  on  the  Irrawaddy,  about  160  miles  north 
of  Rangoon  by  rail.  If  is  a  lar^  town  sur- 
rounded by  a  wall,  with  extensive  subutts; 
owing  to  the  flat  ground  on  which  it  is  boilt  it 
is  subject  to  intmdations  from  the  river.  It  has 
sifk-weavins,  lacquer  and  other  industries,  and 
exports  silfc,  rice,  cotton,  etc.  On  one  of  the 
many  hills  near  the  town  stands  the  Schwe- 
Tsan-daw  Pagoda,  one  of  the  most  famous ^- 

Sodas  of  India.  Pop.  aboot  30,000.  (2)  The 
[strict  has  an  area  of  2,914  square  miles,  and  a 
pop,  about  375,000.  In  andent  times  there  was 
a  kingdom  of  Prome  which  is  known  to  have 
flourished  for  many  years,  but  regarding  the 
history  of  which  next  to  nothing  is  known  now. 
Al  the  end  of  the  Second  Burmese  War  in 
1853,  Prome  together  with  flie  balance  of  the 
province  of  Pegu  became  British  territory. 
Consult  Beylie.  L.  M.  E.  dc,  'Prome  et  Samara, 
Voyage  Archfelogiqne  en  Birmanle  et  en 
MescjMtaraie'  (in  Soeifli  Franeaist  des  Fowi- 
les  Archtologieues.  Pttblieations,  No.  1,  Paris 
!907>. 


(q.v.),  written  between  1821  and  1825  and  pub- 
Hsbed  in  Milan  in  1827,  dealing  with  Milan 
under  the  Spanish  rule  of  the  17th  century. 
In  fidelity  to  life,  the  interest  of  its  prindpal 
characters  and  the  beauty  and  truth  of_  its  de- 
scriptions, it  stands  as  the  n-eatest  Italian  his- 
torical romance,  and  its  aumor  as  the  creator 
of  a  school  of  historical  novelists.  A  revised 
edition  was  published  in  1S42.  Hany  other 
editioBS  have  been  published  since  then,  the  best 
being  that  prepared  by  P.  Belleua  (Milan 
1906).  A  condensed  edition  was  brou^t  out 
by  J.  Geddes  and  E.  H.  Wilkins  (Boston  1911). 
It  has  been  translated  widely,  the  best  Engli^ 
translations  having  been  published  as  part  of 
'Bohn's  Novelists' Library*  (London  1883)  and 
'(^allier'a  Harvard  Classics'  (New  York  1909). 
A  number  of  dramatizations  of  the  story  have 
been  made,  none  of  them,  however,  approach- 
ing in  importance  the  ori^nal.  Consult 
tyOvidio,  F..  *Le  Correrioni  ai  Promessi  Sposi 
e  la  Questione  della  Lingue'  (Naples  1895): 
Holland,  R  S.,  'Builders  of  United  Italy* 
(New  York  1908);  Howells,  W.  D..  'Modem 
Italian  Poets'  (New  York  1887) ;  Negri,  G, 
'Sui  Promessi  Sposi  di  Alessanoro  Manzonl' 
(Milan  1903-06). 

PROHSTHBU8,  pr^-me'tfafis,  in  GnA 
tnydiology,  son  of  lapetns  die  Titan  and 
Oymene    (according  to   Hcsiod),   or  Th**"** 


and  all  its  benefits  to  men.  In  Adieni  Prome- 
thns  had  an  altar  in  the  academy  and  a  apedal, 
festival    was    devoted    to    htm.      Heiiod    and 


tbeus  took  part  with  Zeut  against  Ins  brother 
Titans  and  by  bii  craft  and  sage  counsel  ren- 
dered Zens  victor  and  enabled  him  to  ascend 
bis  father's  throne.  Later,  objecting  to  the  plan 
of  Zens  to  dettioy  mankind  and  create  a  new 
generstioB  of  beings,  he  helps  the  weak  raoe 
of  mortals  by  stea&ig  fire  from  the  li^tninga 
of  Zais  and  giving  it  in  a  hollow  reed  to  meri, 
to  whom  it  nitd  been  till  then  denied.  In  re- 
venge Zens  has  Prometheus  chained  to  a  rock 
in  the  Caucasus  by  Hepluestus  and  his  helpera 
Kratos  and  Sia,  and  sends  a  vulture  to  tear 
forever  at  his  vitals,  not  allowing  him  to  end 
his  pain  by  death.  Steadfastly  Promedieua 
bears  his  <fc>om,  aware  diat  in  time  Zeus  will 
fall  by  the  hand  of  a  son  bom  to  himself  and 
Tlietis.  Heracles,  with  the  consent  of  Zeus, 
shys  the  vulture  and  releases  Promethens,  who 
returns  to  Olympus  and  tiiereaf  ter  is  the  iriie 
counsellor  of  the  gods.  It  is  is  the  above  form 
that  die  myth  baa  been  nwst  generally  accepted, 
but  it  was  varied  in  many  ways  1^  different 
poets  and  philoscmhic  interpreters.  His  Greek 
name,  meaning  'Forethought*  (that  of  hia 
brother  Epimethew,  signifying  ■Afterthought*), 
makes  die  tmderlying  allegory  apparent  Pio> 
metheuE,  as  the  friend  of  men,  the  wise  hdper 
in  aeouMitf,  and  in  some  internretatkmt  as  a 
rebd  against  tinjnst  authontr,  oas  been'  much 
referred  to  in  Ktcramre,  and  in  modem  timea 
was  made  the  subject  of  Shelley's  lyrical  drama 
(Piometheus  Unbotmd,'  and  of  the  fragment 
of  s  trsgetfy  by  Goelhe.  He  has  also  been  fre* 
quenlly  represented  In  plastic  art.  The  most 
famous  Enj^isb  rendition  of  jEschyius'  tragedy 
w  Un.  Browning's  ^Prometheus  Bound.'  An- 
oAer  more  recent  translation  has  been  pub< 
fished  tnr  S.  Whitelaw  (Oxford  1907). 

BiblKwrnffar.!— Baentdi,  M.,  <Le  Mythe  d« 
Prometfa^'  (in  Revu*  Occid.  PkUot.,  Serie  III, 
Vol.  VI,  p.  17,  Paris  1914) ;  &y)p,  K.,  'Pro- 
metheus*  (in  W.  H.  Roscher's  ^Ansfiihrlicbes 
Lexikon  der  Griechisdiew  und  Rdmaniscb^ 
Urlhologie,>  Vol.  Ill,  part  2,  Leip^  19024)9) ; 
Bainnditer,  A.,  <Prometfaus'  (in  <I>en  Kmaler 
des  Klassischen  Altertumi,'  Vtd.  Ill,  Mmnch 
188ft) ;  DeUf,  H.  K.  H.,  'Pronuthetu.  Dionysoa. 
Sokrate*.  C3>ristos.  Beitrage  snr  Religions- 
g»chicble>  (Gotha  1877) ;  Fraenkcl,  J.,  'Wand- 
hmgen  des  Prometheus'  (Bern  1910);  C^ley, 
C.  M.,  <The  Classic  Myths  in  English  Litera- 
ture and  in  Art>  (Boston  1911)  ;  Gulick,  C  B., 
'The  Attic  Prometheus'  (in  Harvard  Studies 
M  Clasiie  Philology.  Vol.  X,  p.  103,  Boston 
1899)  J  Hairy,  J.  E.,  'Problems  in  the  Prome- 
theus' (in  Uniwrsiiy  of  Cmnmiait,  UmverMy 
Siuditt,  Series  II,  Vol  111,  No.  I,  Cincinnati 
1907);  Hermann.  J.  G.  J.,  <Dc  .Sschyli  Pro- 
metheus Soluto'  (Leipaig  1831) ;  Holle,  C,  'Die 
Prometheossage'  (Berlm  1879);  Murray,  A. 
S.,  'Manual  of  Mythology'  (Philaddpfaia 
1898);  Preller,  L.,  <Griechrsche  Mythologic* 
(4th  ed,  V(ri.  I,  Berlin  1894);  R^nach,  S., 
<Pronrfth£e>  (in  Mtuie  Gitim<t  Antioles,  Bib- 
UothiqiLt  dt  VulgariMtiim,  Vol.  XXV,  p.  SI, 
Paris  1907);  Spitteler,  C.  'Prometheus  und 
Epimctheus;  Ein  (Meichniss>  (Jena  1911); 
Tatlock,  J.  M.,  'Greek  and  Roman  Mythok)gy' 
(New  York  1916);  Walzd.  O.  F.,  'Das  Pro- 
metheus symbol  von  Shaffesbnry  zu  Goethe* 
(Leipiig  1910);  Wekker.  F.  G..  'Die  Aeschy- 
laische  Trilogie  Prometheus'  (Darmstadt 
1824);  id,  'Nachti^  zu  der  AeschWaischen 
Trilogie  Prometheus'    (Frankfurt  1827). 


lOOt^le 


PROBCBTHBUS  BOUND 


PROMETHEUS  BOUND,  The,  of 
JEsthylus,  has  been  called  °^tbe  most  sublime 
poem  in  the  world."  Macaulay  declares  that 
&y  die  principles  of  dramatic  writitif;  wc  shall 
instantly  condemn,  but  il  we  think  only  of  the 
poetiy  wc  must  admit  that  it  has  never  been 
surpassed  in  energy  and  magnificence. 

The  chief  character  comes  from  a  remote 
past,  ^scbylus  was  merely  the  conscious  artist 
that  gives  the  impressive  figure  final  and  im- 
mortal form.  The  ^lay  is  the  perfect  type  o£ 
the  primitive  tragedy,  which  Aristotle  des- 
ignated *»mple.*  It  has  one  feature  possessed 
by  no  other  tragedy;  it  transports  us  to  a  mar- 
velous and  fantastic  sphere,  to  the  most  primi- 
tive period  in  the  history  of  the  world.  The 
god  that  seelcs  to  elevate  man,  that  gives  him 
the  lif^t  of  understanding,  engrosses  our  atten- 
tion. From  the  beginning  to  the  end  of  the 
flay  the  illusion  is  not  broken.  A  god  suffering 
or  humanity  is  before  our  eyes;  deities  live 
and  move  in  visible  presence. 

Zeus  desired  to  create  a  new  race  after  his 
own  design.  He  was  not  satisfied  with  ephem- 
■   n  of  the  crude  Titan  world. 


from  heaven  and  teaches  the  i __  

creatures.  Bnt  Zens  will  brook  no  infrii^e- 
ment  of  his  laws  and  resolves  to  punish  the  re- 
calcitrant So  he  coounissions  his  two  satellites, 
Uigfat  and  Force,  to  drag  the  rebel  to  a  steep 
ro<i  in  Scythia,  'whose  rugged  brows  are  bent 
upon  the  swelling  main.'  Here  the  play  begins. 
Unfeeling  Might  turns  the  criminal  over  to 
Hephxstus,  the  smith,  who  clamps  Prometheus 
to  the  cUfl,  where  he  will  never  see  a  human 
form:  broiled  by  the  sun's  bri^t  flame,  he  will 
welcome  the  spanglcd-robed  nigfat,  and  again 
the  sun  as  it  breaks  the  hoar-frost  of  the  mom. 
Prometheus  bears  the  taunts  of  Might  in 
liience.  Then  the  Titan  invokes  inanimate 
nature  to  witness  the  intolerable  indignity  to 
which  he  ha#been  subjected:  the  divine  aether, 
the  rivers,  the  innumerable  laughter  of  the  ses- 
waves.  Mother  Earth  and  the  bri^t  circle 
of  the  all-seeing  Sun.  Suddenly  a  rush  of 
wings  is  heard  and  a  troop  of  sea  nymphs  enter 
in  a  win^d  ear  —  'maidens  yet  rosed  over  with 
the  virgin  crimson  of  modesty.*  Prometheus 
appeals  to  their  pity.  They  remind  him  that  a 
new  pilot  is  at  the  helm  in  Olympus.  The 
Titan  swears  that  he  will  do  something  yet, 
when  times  are  ripe,  to  this  raw,  unthankful 
Iring.  Exultantly  he  cries  that  threats  will  not 
make  him  cringe.  Weak  women  that  they  are, 
replete  with  tenderness,  the  Oceanids  cannot 
understand  how  one  can  dare  resist  the  will  of 
Zeus.  They  beg  Prometheus  to  unftdd  his 
story.  One  faction  of  the  deities  determined  to 
cast  out  Cronus  and  set  up  Zeus  as  dieir  king. 
By  the  help  of  the  resourceful  Prometheus, 
Zeus  gained  the  throne.    But  the  new  ruler  did 


Prometheus  alone  opposed  the  sovereign.  The 
sympathizing  nymphs  now  exhort  the  sufferer 
to  seek  some  release.  They  alight  from  the  car 
to  hear  the  details  of  the  Titan's  story,  when 
their  father,  Oceanus,  enters  astride  a  winged 
horse.  The  old  man  of  the  sea  remonstrates 
with  his  kinsman  and  bids  him  beg  for  pardon. 
Bttt    the    Titan,    like    Satan,    hardens    in    his 


From  this  homely  scene  ^ochyhis  soars 
aloft  to  a  hei^t  of  poetiy  as  beautifut  as  it  is 
magnificent.  The  whole  world  makes  moan: 
the  daughters  of  Colchis,  the  Scythian  hordes, 
Asia's  martial  glory,  the  surge  of  the  sea. 
Hades  in  the  abyss  of  the  earth,  and  all  the 
streams  murmur  and  sigh  in  a  pathos  of  woe. 
Prometheus  then  enumerates  the  benefits  he  lus 
conferred  on  man:  reason,  house-building,  tam- 
ing of  beasts,  science,  literature,  matljemacics. 


these  gifts  were  for  naught,  since  weak,  ephero 
eral  man  could  not  help  him  in  '  returiL  lo 
enters.  The  only  mark  of  her  metamorphosis 
is  her  horns.  In  admirable  verses  the  poet  de- 
picts her  fatigue,  her  despair  and  the  tender 
sympathy  she  manifests  at  the  sight  of  the  suf- 
ferer bound  on  the  storm-beaten  rock.  Pro- 
metheus tells  her  that  be  recognizes  the  dau^- 
ter  of  Inachus,  who  had  set  Jove  afire  wiUl 
love  and  is  now  by  vengeful  Hera  driven  o'er 
the  earth.  In  a  melodiously  plaintive  narrative, 
full  of  charm  and  grace,  lo  relates  how  phan- 
tasms and  dreams  came  to  her  at  night  and 
reached  the  organ  of  her  fancy,  urged  her  lo 
go  out  to  the  meadow-land  that  Zeus  mi^t  be 
lightened  of  his  passion;  how  her  father  had 
driven  her  forth  from  home;  and  now  by  gadfly 
sharply  stung,  pursued  by  the  immitigable 
Argus,  *with  frantic  bound  from  land  to  land 
I  fly.*  Prometheus  now  tells  the  harassed 
maiden  that  she  must  traverse  Europe,  throu^ 
a  wild  and  dangerous  countiy,  to  the  Taunc 
Chersonese,  cross  the  Thracian  Bosporus  to 
Asia  and  then  proceed  to  the  olains  of  Cisthcne, 
where  the  Gorans  dwell,  ana  to  the  land  of  the 
griffins  and  Anmaspians,  through  a  region  peo- 
pled by  monsters.  At  last  she  will  come  to  a 
far  land,  whence  she  must  creep  down  the  river 
Aethiops  until  she  comes  to  the  Delta.  There 
in  the  city  of  Canobis  Zeus  will  restore  her  to 
her  pristine  form  with  but  the  touch  and  gentle 
pressure  of  his  hand;  and  she  will  bear  a  soil 
swarthy  Touchbom,  who  is  to  rule  over  all 
the  land  watered  by  the  Nile.  In  the  fifth  gen- 
eration 50  maidens,  fleeing  the  proflered  mar- 
riage of  their  couuns,  shall  return  to  her  home 
in  Argos  and  shall  in  the  watches  of  the  night 
put  aieir  lords  to  death.  But  one  of  the 
maidens  will  spare  her  mate.  From  this  pair 
will  spring  a  royal  race,  one  of  whose  descend- 
ants is  destined  to  deliver  Prometheus.  With 
a  cry  of  terror  the  demented  lo  darts  away,  and 
lie  chorus  moralize  or  the  inadvisability  of  un- 
equal matches.  A  sreat  change  has  now  come 
over  the  Titan.  He  is  reminded  by  the  ap- 
nearance  of  lo  that  he  will  find  respite;  and  so 
he  resolves  to  await  the  retributive  hour.  The 
geons  which  he  contemplated  a  moment  ago 
seem  now  but  a  pulse  beat  The  steadfastness 
with  which  he  asserts  his  wilt  in  the  face  of 
disaster  makes  an  impression  of  unusual  gran- 
deur. "Let  him  in  calm  assurance  seat  him  sure, 
fixing  his  f^th  on  the  deafening  crash  rever- 
berating in  the  sky,  and  holding  in  his  hand  the 
dinnder-stone  hi^  poised  He  sh^l  find  a 
flame  more  furious  far  than  the  livid  li^tning's 
flash,  a  deafening  crash  to  drown  the  thun- 
der's roarl»  The  dwrus  are  horrified.  They 
remind  the  Titan  that  those  who  bow  down  to 
Necessity  are  wise.  He  replies:  •Cringe  low, 
crook  ihe  knee,  truckle  to  the  mler  ever.  Fawn 
upon  Zeus,  and  if  you  will,  but  diink  not  tbst  I 
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care  ai^t  for  him.  Homage  may  be  have 
from  all,  but' none  from  me." 

Heaven's  winged  herald,  Hermes,  now  sails 
downward  on  the  bosom  of  the  air.  He  com- 
mands Prometheus  to  vield  up  his  secret.  But 
the  Titan  observes  the  menial  of  the  new 
crowned  tduK  with  some  surprise  and  thrice  as 
orach  fhsdain:  Zens  shall  soon  know  that  the 
victim  holds  a  power  above  his  oppressor: 
*I,et  Urn  htirl  his  red  levin  and  with  storms  and 
sidilerranean  shocks  of  thunder  confound  the 
imtverse  —  never  will  he  be  able  to  extort  the 
secret  by  any  pain  or  ignominy  be  may  devise.* 
E)eif  to  all  entreaties,  Prometheus  wilt  never 
sue  (or  grace  or  bend  the  suppliant  knee,  never 
implore  the  hated  king  with  base  spaniel  fawn- 
ing and  womanish  supplication  of  hands. 
Hermes  replies  that  Zeus  will  smite  the  rock 
with  a  thunderbolt  and  hurl  the  prisoner  down 
into  die  yawning  chasm  of  the  earth,  and  after 
a  long  sweep  of  time  the  Titan  will  come  forth 
to  the  light  again  only  to  have  his  body  torn 
to  a  fihred  by  the  winged  hound  of  Zeus,  the 
ravening  ea^le.  which  will  cram  his  crop  full 
on  the  captives  liver.  The  nymphs  nrge  die 
obdurate  god  to  yield,  but  their  entreaties  are 
vain:  'Let  the  forked  curl  of  flame  be  hurled 
upon  my  head,  heaven  and  earth  convulsed 
with  thunder  and  quivering  spasm  of  winds  ex- 
asperate; let  the  billow  of  the  deep  with  its 
boisterous  surge  confound  the  paths  of  the  stars 
in  the  sky,  let^im  hurl  me  into  the  vortices  of 
necessity  —  he  cannot  destroy  me.*  Hermes 
soars  aloft.  A  storm  breaks.  The  ocean  swells 
and  foams,  all  the  sway  of  earth  ^akes  like  a 
thing  nnfirm,  thunder  subterrane  reverberates, 
fiery'ziRzag  hashes  gleam,  whirlwinds  twirl  the 
dust,  tbe  winds  leap  together  in  conflictinif 
blasts  and  the  threat  of  Hermes  goes  mio 
sublime  fulfilment. 

The  second  play  of  the  trilogy  was  the 
'Prometheus  Unbound.'  The  Titan  reappears 
bound  to  tbe  same  rod^  but  on  the  Caucasus. 
The  other  Titans,  now  released  from  Tartams, 
urge  Prometheus  to  yield.  The  eagle  has  been 
glutting  his  maw  on  the  captive's  liver  every 
thing  un£nn,  thunder  subterrane  reverberates, 
with  his  arrow.  Mutual  concessions  are  made; 
and  Prometheus  returns  to  his  place  among  the 
gods  in  Olympus. 

The  third  play  was  called  'Prometheus,  the 
Fire  Bearer.'  The  theme  was  doubtless  the  in- 
duction of  Prometheus  into  his  high  office  as 
Ml  Attic  god  and  the  establishment  of  a  fes- 
tival, tbe  Prometheia,  a  protmnent  feature  of 
which  was  a  torch-race. 

Without  fixe  there  would  be  no  art,  uo  in- 
dustry, no  civilization.  Fire  humanized  man. 
The  earth-fire  came  from  the  heaven-fire.  To 
primitive  man  the  production  of  fire  was  a 
miracle  —  in  volcanic  counlries  subterranean,  in 
others  $iq)er-terrestrial.  Among  all  nations 
there  is  a  tradition  that  fire  was  stolen,  either 
directly  from  the  gods  or  from  some  other 
tribe  on  whom  the  gods  had  bestowed  the  bless- 
ing. These  myths  closely  resemble  one  an- 
olfier  — in  New  Zealand,  North  America 
Greece,  France,  India.  Five  hundred  of  the  1,000 
Rig-Veda  hymns  invoke  Agni  (Ignis)  a  com- 
mon surname  of  whom  is  Pramati  (Pro- 
metheus, Forethought).  Among  savages  the 
thief  is  usually  an  animal,  among  barbarous 
races,  a  mar^ among  civtliied  nations,  a  god,  or 
demi-god.    The  myth  of  the  Fire-Stealer  is  the 


most  popular  of  all  among  the  aborigines  of  the 
Northwest  In  Greece  the  legend  goes  back  to 
the  oldest  period  of  myihology,  Hesiod  con- 
ceived the  condition  of  man  tn  the  primitive 
period  as  a  happy  one.  Prometheus  brings  pun- 
ishment on  himself  and  troubles  on  mankind, 
whose  cause  he  has  espoused.  Zeus  sends 
Pandora,  whose  charms  mortals  cannot  resist. 
The  conception  of  lEschylus  is  higher  than  that 
of  Hesiod.  The  tragic  poet  insist!  on  the  bene- 
fit of  the  gift,  and  shows  how  fire  was  really 
the  starting  peint  of  civilization,  how  all  human 
culture  had  its  origin  in  the  spark  which  Pro- 
metheus filched  for  us  in  the  fennel  stalk. 
Primitive  man  was  plunged  in  a  heavy  stupor, 
but  in  his  beast-nature  was  capabiii^.  Pro- 
metheus taught  him  every  art  ana  science.  The 
Titan's  greatest  crime  was 


so  that  the  pining  sons  of  earth  uplifted  their 
prostrate  brows  from  the  polluting  dust. 

Joseph  E.  Harby, 
Author  of  'The  Creek  Tragic  Poets*  etc. 
PROMETHEUS  UNBOUND:  A  LTricti 
Drama  is  the  greatest  of  Shelley's  longer 
poems.  "This  poem,  besnu  in  the  autumn  of 
1818,  was  chiefly  wntten,*  says  Shelley,  "in  tbe 
moimtainous  ruins  of  the  ^tfas  of  Caracalla. 
.  .  .  The  bright  blue  sky  of  Rome  and  the 
effect  of  the  vigorous  awakening  spring  in  that 
divinest  dimue,  and  the  new  life  with  which  it  < 
drenches  the  spirits  even  to  intoxication,  were 
the  inajKratiou  of  tins  drama.*  This  was  his 
first  experience  of  an  Italian  spring,  and  the 
reawakening  of  nature  gave  impulse  and  im- 
agery- to  a  vision  of  the  rebirth  of  justice  and 
happiness,  on  which  the  poet  often  fondly 
dwelt  "'That  man  could  be  so  perfection] zed,* 
Urs.  -Shelley  notes,  *as  to  be  able  to  expel  evil 
from  his  own  nature  and  from  the  greater  part 
of  creation,  was  the  cardii;at  part  of  his  sys- 
tem.* The  drama  depicts  this  process  in  symbol- 
ism borrowed  from  a  Greek  myth  already 
dramatiied  by  j£scliylus  in  the  'Prometheus 
Bound.'  In  the  Saturaian  Age  —  or,  as  Rous- 
seau would  say,  in  a  state  of  nature  — men 
were  itmocent  and  happy.  Prometheus  gave 
them  the  arts  of  life— institutions  social  and 
political;  these,  however,  growing  obsolete, 
cramped  progress,  begot  abuses,  yet  acquired  a 
prescriptive  authority  which  became  tyranny. 
This  prescriptive  authority  —  to  Shelley,  the 
very  principle  of  evil  —  is  in  the  poem  identi- 
fied with  Jupiter,  the  persecutor  of  Prometheus. 
The  latter  represents  goodness,  wisdom,  prog- 
ress. Act  1  reveals  him  in  his  agonies;  these 
result  from  contemplating  the  world  as  it  is, 
especially  when  evil  originates  from  intended 
good  (e.g.,  see  the  view  of  Christianity,  II, 
107  ff.).  The  struggle  against  evil  enthroned 
has  hitherto  failed  because  hatred  and  violence 
have  been  the  weapons  of  revolt  (so  in  the 
French  Revolution,  11,  S67  ff).  Only  when  wis- 
dom, abjuring  hate,  follows  the  dictates  of  love 
will  the  Golden  Age  return,— i.e.,  in  the  alle- 
gory, when  Prometheus  is  united  to  the  nymph 
Asia.  Asia,  like  the  other  symbols,  has  vary- 
ing significance;  she  is  love,  or  the  emotional 
nature;  again,  she  is  that  ideal  spirit  to  whom 
is  addressed  tbe  *Hymn  to  Intellectual 
Beauty,*  and  who  in  the  'Adonats'  is  called 
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Untiia.  The  central  figure  of  Act  II,  she  seeks 
for  truth,  which  she  finally  attains  by  the 
aid  of  Dcmogorgon.  This  mysterious  person- 
age perhaps  syn^olizes  destiny  as  the  result  of 
law,  or  the  fuadamental  constitution  of  the  uni* 
verse;  the  etnolional  nature  penetrates  to  and 
accepts  the  ultimate  truth.  As  Act  I  depicts  the 
patient  endurance  which  is  the  present  lot  of 
goodness,  so  Act  II  depicts  future  progress 
toward  a  true  philosophy.  When  wisdom  is 
wholly  dominated  by  love,  and  love  accepts 
truth,  the  consummation  of  things  is  at  hand. 
In  Act  III  the  denouement  follows;  Jupiter 
weds  Thetis, —  a  union  from  which  he  expect? 
some  culminating  advantage ;  instead,  Demogor- 
gon  appears  and  drags  him  to  the  abyss.  Pro- 
metheus is  set  free  and  united  to  Asia-  The 
intellect  having  attained  its  ideal,  the  emo- 
tional nature  being  centred  on  the  true,  "the 
Golden  Years  return.*  This  act  concludes  with 
a  description  of  redeemed  humanity.  Act  IV 
(an  after-thought  written  at  the  close  of  1819), 
is  wholly  lyrical,  and  reveals  universal  nature 
joying  in  a  regenerate  world.  'No  modem 
poet,"  says  Professor  Her  ford,  "has  come 
nearer  making  the  morning  stars  sing  to- 
gether.* Act  IV  is  a  crowning  example  of 
tensity  of  emotion,  tenuity  of  though  and  poetic 
beau^.  *The  passages  which  are  most  thor- 
ouKh&  stripped  of  doctrine,  of  definite  ideas, 
and  even  of  humanity,  are  the  most  perfect  of 
all,  and  Shelley  is  there  coost  himself*  (Elton). 
This  meagre  ouliine,  bare  of  all  the  beauty 
-  and  passion  of  Shelley's  poetry,  is  ludicrously 
incapatJe  of  suggesting  the  original.  *Pro- 
meAeus,'  white  in  some  measure  modeled  on 
.^schylus,  is,  unlike  it, —  *a  lyrical  drama,' 
an  allegorical  presentation  of  thoughts  and  feel- 
ings. It  has  DO  characterization,  save  perhaps 
in  the  hero,  nor  any  plot  interest;  such  action 
as  it  has  is  difficult  to  follow.  Its  tneriti  are 
of  another  order,  and  may  be  indicated  in  the 
words  of  Wilham  Rossetti:  "There  is,  1  sup- 
pose, no  poem  comparable,  in  the  fair  senM  of 
the  word,  to  'Prometheus  Unbound'  The  im- 
mense scale  and  boundless  scope  of  the  con- 
ception; ithe  marble  majesty  and  extramundane 
passions  of  the  personages;  the  sublimity  of 
ediical  aspiration ;  the  radiance  of  ideal  and 
poetic  beauty  which  saturates  every  i^se  of 
the  subject,  and  almost,  as  it  were,  wraps  it 
from  sight  at  times,  and  transforms  it  out  of 
sense  into  spirit;  the  rolling  river  of  great 
sotmd  and  lyrical  rapture;  form  a  combination 
not  to  be  matched  elsewhere,  and  scarcely 


ciety's  Publications,  1886;  Todhunter's  Study 
of  Shelley ;  Miss  Vida  Scudder's  annotated 
eifition. 

W.  J.  Alcxahdek, 
Professor    of    English,     Univertity     College, 
Toronto. 

PROHISS,  an  engagement  entered  into  by 
one  person  to  perform  or  not  to  'erform  some 
particular  thing.  When  there  is  a  mutual 
promise  between  two  parties  it  is  termed  a  con- 
tract. A  promise  may  either  he  veital  or  writ- 
ten.   See  CoNTHACT. 

PROMISE,  Breach  of.    See  Breach. 

PROMISSORY  NOTE,  is  an  uncondi- 
tional promise  in  writing  for  the  payment  of 
money  in  a  sum  certain,  absolnlcly,  and  at  all 


events;  it  is  negotiable  when  it  i^  transfendde 
from  one  person  to  another  by  endorsement  or 
delivery,  so  as  to  vest  in  the  psirty  taking  it 
the  legal  litle  to  the  note  and  to  the  properv  it 
represents ;  they  are  of  ancient  origin  and  were 
in  use  by  the  Romans.  Under  the  law,  gen- 
erally, notes  are  assignable,  so  that<the  assignee 
may  bring  an  action  thereon  in  his  own  name. 
The  usual  parties  to  a  promissory  note  are  the 
drawer,  the  payee  to  whom  it  is  drawn  and 
the  endorser.  The  important  characteristic  of 
a  negotiable  note  is  that  the  person  receiving  it 
does  so  for  value  and  without  notice  of  any 
question  of  title  of  the  previous  holder.  Ai^- 
thing  on  the  face  of  a  note  sufficient  to  put  a 
transferee  upon  inanity  subjects  him  to  any 
defenses  between  all  the  original  parties;  one 
taking  negotiable  [«per  that  is  overdue  docs 
so  under  like  conditions.  Possession  of  a  nego- 
tiable note  which  is  payable  to  drawer,  or 
which  is  endorsed  in  blank,  or  to  the  holder 
specially,  is  nresumed  to  be  legal  in  every  re- 
spect A  note  to  which  any  signature  is  at- 
tadied,  through  which  the  holder  daim^  that 
has  been  forged,  is  not  good.  The  holder  of 
a  note  can  bring  an  action  thereon,  except  that 
it  is  na^ble  to  another,  espedaUy  a  note  en- 
dorsed in  blank.  If  a  note  is  made  subject  to 
any  conditions  as  to  demand  or  notice,  same 
must  be  first  complied  with  before  action  can 
be  brought.  Protesting  of  a  note  is  the  declara- 
tion by  the  holder  agatnM  any  Io3»  on  account 
of  non-payment;  its  object  is  to  give  notice  to 
the  endorsers  of  their  consequent  Tiatulily;  such 
notice  is  essential,  and  it  is  customary  that  pro* 
test  be  made  by  a  notary  public  Many  import- 
ant subjects  in  relation  to  the  laws  governing 
promisso^  notes  are  the  subject  of  statutes, 
which  differ  in  various  jurisdictions.  See  alio 
ENnoRSEHENT ;  Negotiable  Patss;  Notb. 

PROMOTER,  in  low,  (1)  one  who  pro- 
motes an  undertaldng  or  the  like,  as  a  corpora- 
tion. In  ihis  sense  the  term  is  applied  spe- 
cifically to  one  who  aids  in  the  organization  of 
a  joint-stock  company  or  corporation  or  (in 
Great  Britain)  to  one  who  aids  in  the  passage 
of  an  act  of  Parliament.  In  the  United  Stales 
it  is  used  almost  exclusively  in  the  sense  of  one 
who  aids  in  the  organization  of  a  corporation 
by  soliciting  subscriptions  to  its  stock,  planning 
its  business  operations  and  doing  other  similar 
acts  in  furtherance  of  that  object.  A  promoter 
in  this  sense  is  held  by  law  to  act  in  the  rela- 
tion of  a  trustee  to  such  corporation,  is  held 
strictly  answerable  for  any  fraudulent  misrep- 
resentations which  he  makes  to  intending  in- 
vestors and  is  precluded  from  taking  a  secret 
advantage  over  the  other  stockholders.  A  pro- 
moter is  personally  liable  on  contracts  made  by 
him  for  the  intended  company  after  its  failure 
to  incorporate  and  also  for  subscriptions  paid 
into  such  a  company.  A  promoter  is  not  al- 
lowed secret  profits  as  between  himself  and  the 
corporation,  but  he  may  purchase  property  for 
the  corporation  and  later  sell  it  at  an  enhanced 
price.  (2)  One  who  prosecutes  offenders  in  an 
ecclesiastical  court. 

PRONGBUCK,  or  PRONGHORN,  the 
American  prongfaorned  goat-antelope  (Antio- 
copra  americana),  one  of  the  two  sole  living 
representatives  on  the  American  continent  of 
the  large  series  of  Old  World  antelopes  (Ba- 
vida).  the  other  being  the  RodiT   Mountain 
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goat  (Ommiuu  moMUmtt),  wUdi  is  more 
nearly  a  true  Bntelope  tban  s  goat  Althotidi 
almost  univendly  taoim  ai  'antelape,*  ao 
pFOBglkira  differs  so  ereatlT  irom  the  true  ante- 
Itwes  diat  it  is  made  tbe  lype  of  a  distinct  family 
(.AmUotaprida),  having  affinities  alike  with  the 
giratTes,  deer  and  goats.  Tbe  horns,  while 
reMmUiBg  those  of  we  true  antelopes  and  ifae 
Bovidtt  generally  in  consisting  of  a  bone-«or« 
covered  by  a  homy  sheath,  ditter  from  those  of 
all  Bovida  in  tbe  presence  of  a  short  anterior 
spar  or  branch.  Furthermore,  they  are  more  or 
less  densely  and  exteosively  covered  with  hair, 
tbus  resembling  tbe  boms  ol  tbe  piraffe.  But 
by  far  tbe  most  remarkable  pectiliarity  of  these 
horns  is  that  tbey  are  shed  annually  like  a  deer's 
anclera.  So  skeptical  were  zoologists  as  to  the 
possibility  of  a  hotlow-bomed  niminant  shed- 
ding its  horns,  that,  althou^  the  fact  was 
known  to  hunters  for  many  years  and  bad  been 
repeatedly  reported,  it  was  not  until  1865  to . 
ISdS  that  tbe  truth  of  these  reports  became 
fully  established.  The  entire  horn  is  not  shed 
as  m  the  case  of  deer,  but  only  the  homy 
sheath,  the  bony  core  remainrng  intact  and  per- 
manent and  its  epidermal  covering  immediately 
beginning  to  regenerate  a  new  horn. 

The  pronghom  is  about  three  feet  high  and 
five  feet  long,  with  a  very  short  tail,  slender 
legs,  pointed,  erect  ears  and  extremely  lanre 
eyes.  Two  important  characteristics  are  the 
absence  of  the  small  accessory  hoofs  from  both 
fore  and  hind  feet  and  the  hairiness  of  the  end 
of  the  muzzle  except  along  a  narrow  median 
line.  The  color  is  a  variable  and  somewhat 
mottled  brown,  with  a  chestnut  colored  mane 
and  a  britKant  white  rump  patch  or  so-called 
recognition  mark.  Both  sexes  have  boms;  but 
those  of  the  female  and  young  are  smaller  and 
simple.  Since  tbe  disappearance  of  the  bison, 
the  prongbuck  is  the  most  cbaiacttristie  rumi- 
nant animal  of  die  great  Western  plains.  Al- 
thougb  tbe  progress  of  settlement  has  much 
diminished  its  numbers  and  reduced  the  limits 
of  its  range  both  easterly  and  westerly,  the 
prowbadc  still  holds  its  own  over  an  area  ex- 
ternal? for  about  30  degrees  from  Saskatche- 
wan on  the  north  to  the  Mexican  state  of 
Zacatecas  on  the  south,  and  from  the  Dakotas 
and  Kansas  westward  through  the  Rockr 
^fountains  and  in  the  Cascades  into  Oregon. 
It  occurs  in  Arizona  and  at  a  few  points  in 
California,  but  is  absent  from  large  areas  in 
Colorado,  Utah,  New  Mexico  and  Arizona. 
Prongbucks  lire  in  bands  on  tbe  open  plains  or 
in  the  hilly  countries;  bucks,  does  and  fawns 
associating  during  the  greater  part  of  the  year, 
but  at  the  close  of  tbe  gestation  period,  iriucb 
varies  from  March  to  September,  according  to 
latitude,  the  pregnant  does  separate  to  drop 
their  two  fawas  in  solitude,  and  the  old  bucks 
wander  into  die  wooded  hills.  Their  natural 
food  consists  almost  entirely  of  grass,  though 
grain,  apples,  etc.,  will  be  eaten  in  captivity. 
They  arc  wonderfully  alert  animals,  with  keen 
senses,  and  so  timid  that  they  retreat  on  the 
slightest  alarm,  but  withal  so  curious  that  they 
soon  pause  to  gaze  at  the  cause  of  their  alarm. 
Tlieir  n)eed  is  marvelous,  and  their  bounds  of 
tremendous  extent,  hut  their  power  of  en- 
durance is  not  great  and  they  never  leap  over 
an  obstacle  of  any  height.  They  may  be  domes- 
dcated  with  comparative  ease  and  sometimes 
breed  in  captivity;  and  it  is  said  that  a  fence  of 


only  three  or  four  feet  bitb  U  unite  iflffinent 
to  oonfioe  them.  Owing  to  tbe  excellience  of 
their  flesh,  though  it  is  rather  dry,  and  their 
splendid  game  qualities,  they  arc  much  sought 
Iqr  hunters.  The  methods  most  in  vogue  are 
coursing  with  grey  or  deer  hounds,  running 
with  relays  of  horses,  and  stalking,  the  latber 
etpedaliy  requiring  much  skill,  though  they  may 
be  lured  toward  the  concealed  hunter  by  an 
appeal,  by  means  of  a  fluttering  colored  cloth 
or  handkerchief,  to  their  inordinate  curiosity. 
Tbe  Indians  hunted  them  by  stalking,  some- 
times dressed  in  the  sldn  of  one  of  their  kind; 
1^  driving  tbeni  into  bru^  enclosures,  over 
which  thw  would  not  leap;  and  in  other  ways. 
Consult  Oolield  <in  'Proceedings  of  the  Zoo- 
logical  Society,'  London  1866)  ;  Caton,  'Ante- 
lope and  Deer  of  America*  (Boston  1881); 
Lyddeker,  Richard,  'Royal  Natural  History' 
(Vol.  I,  London  189S):  Roosevelt  Theodore, 
'American   Big  Game  Hunting'    (New  York 

1901)  and    'The   Deer   Family'    (New  York 

1902)  ;  Seton,  £.  T.,  'life  Histories  of  North- 
ern Animals'  (ib.  1909). 

PRONOUN,  a  part  of  speech  which  takes 
the  ^lace  of  the  noun,  to  avoid  too  frequent 
mwtitioii  of  the  noun  or  to  designate  an  M>ject 
whose  name  is  not  known  or,  if  known,  is  not 
desirable  or  available  for  use.  Pronouns  have 
the  tame  properties  as  nouns,  vix. :  gender,  per- 
son, number  and  case.  It  difEers  from  the  noun 
in  this,  that  whereas  die  noun  stands  always 
for  some  definite  object  or  concept  or  class  of. 
coQcepCs,  for  example,  Chicago,  man,  house, 
the  pronoim  may  stand  now  for  a  given  con- 
cept or  class  of  coacepts ;  but  again  for  a  totally 
diseren^  one;  dius  the  pronoun  has  no  fixed 


of  pronouns  divides  them  into  those  ^rsonat 
(I,  thou,  he,  she,  it)  ;  demonstrative  (this,  that), 
interroeatire  (who?  wfaich?  what?),  possessive 
(my,  thy,  his,  her,  hers,  its,  our,  ours,  your, 
yours,  their,  theirs  j,  relauve  (who,  what,  wnich, 
diat).  and  indefinite  (any,  aught,  9ome,  each, 
eveiy,  other,  ctic) :  but  the  demonstratives  and 
the  indefinites  do  not,  as  a  rule,  fall  under 
the  defitutioii  of  pronoun.  Wortl^  of  note  is 
the  general  going  out  of  use  (at  least  in  poUte 
society  when  equals  address  equals)  in  all 
modem  languages,  of  the  personal  pronoun 
(and  its  possessive)  of  the  second  person 
singular,  thou,  thy,  thine  and  tbe  substitution 
for  it  of  tbe  second  person  plural  or  (in  Ger- 
man) the  third  person  plural  or  of  a  form 
signifying  'your  worship*  or  the  like.  Consult 
Amyot,  C.  X  Bj  *De  la  Nature  des  Pronouns' 
(Paris  1856);  Goebel,  K.,  'Die  Granunatischen 
Kategoriea'  (in  Nr»e  Jakrb.  fur  dcu  Klasiische 
AUertHHt  Geschkhte,  uttd  Deutsche  Ltler- 
aUtr.  Series  III,  Vol.  V,  Leipzig  1910);  La 
Grasserie,  D.  de,  'De  la  Veritable  Nature  du 
Pronoun'  (in  'Etudes  de  Grammaire  (Compare,' 
Louvain  1888);  Uaetzner,  E,  'An  English 
Grammar*  (3  vols.,  London  1S74)  ;  Owen,  E. 
T.,  <-A  Revision  of  the  Pronouns*  (in  Wis- 
consin Academy  of  Sciences,  Arts  and  Letters, 
Translations,  Vol.  XIH,  p.  1.  Madison  1901). 

PSONUNCIAMENTO,  in  Spanish- speak- 
ing countries,  especially  in  Spanish-American 
r^nhlics  a  proclamation  against  the  existing 
government,  intended  to  serve  as  a  signal  ot 
revolt.  The  word  contreprenunciamento,  that 
is,  coiinterpiT>clamation,  also  occurs. 
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PRONUNCIATION 


PRONUNCIATION,  the  act  of  utterit« 
words  or  articulate  sonnds  of  the  voice.  The 
alphabetic  characters  are  designed  to  represent 
with  more  or  less  predsion  the  voice-sounds  of 
a  language,  and  if  all  those  sounds  have  each 
its  proper  sign,  a  written  word  will  he  a  sure 
index  of  its  pronunciation.  'Hie  alphetbet  of 
the  Spanish  language  is  nearhr  perfect  in  this 
respect  In  Spanish  the  vowels  nave  each  one 
quality  of  sound:  in  whatever  situation,  they 
have  each  hut  one  vahie  and  a,  «,  i,  o  and  h 
are  pronounced  respectively  as  a  in  father,  «t 
in  rein,  ee  in  see,  o  in  lone  and  oo  in  moon. 
The  consonants,  too,  have  only  one  sound,  ex- 
cept that  before  the  vowels  a,  o  and  «  and  be- 
fore consonants,  e  has  the  sound  of  k  and  g 
the  hard  sound  ot  g  in  get;  also,  to  represent 
special  sounds,  /  is  doubled  (lltno,  pron. 
lyaino)  or  a  diacritical  mark  is  used  (aSo, 
pron.  ahnyo).  Not  so  in  English.  In  English 
each  of  the  vowel  and  consonant  signs  desig- 
nates various  sounds.  Thus  the  vowel  sign  a 
denotes  at  least  six  different  vowel  sounds; 
e  at  least  four;  i  at  least  three;  o  (including 
oo)  seven  and  it  in  four;  often  tiiey  are  silent, 
representing  no  sound  Many  of  the  con- 
sonants, too,  though  not  to  die  same  extent  as 
the  vowels,  represent  each,  whether  singly  or 
compounded,  two  or  more  different  sounds; 
examples:  cede,  call,  child,  machine^  chemic 
Other  consonants  which  stand  for  more  than 
one  sound  are  s  (sat,  has,  sure),  t  (tan,  tbin, 
thine,  nation),  m  (sio,  sing),  etc 

The  different  sounds  represented  by  the 
vowel  sign  a  are:  (1)  the  snort  vowel  sound 
which  it  oflenest  represents:  it  is  heard  in  man, 
cab:  this  sound  is  almost  peculiar  to  English; 
it  differs  slightly  from  the  short  a  of  French 
and  considerably  from  the  short  a  of  German; 
Germans  who  are  beginning  to  learn  En^ish 
have  difficulty  at  first  m  producing  this  English 
vowel  and  mstead  of  man  say  men,  het  in- 
stead of  hat  <2)  The  long  sound  of  a  as  In 
bate,  late;  its  sound  is  that  represented  in  other 
languages  by  the  second  vowel  e;  in  German 
and  other  languages  the  sound  of  the  word 
bare  would  be  represented  by  ben  or  bdin  or 
ben,  etc.  <3)  The  sound  of  a  (however  repre- 
sented—by a,  or  e\,  or  ea,  etc,)— before  r  in 
Ac  same  syllable,  as  in  share,  bear.  A  vtilgar 
mispronunciation  of  such  words  is  shar,  bar; 
'n  Irish  pronunciation  the  a  in  share,  bear,  pear, 
■    •      •  '        "     stap- 


le, has  precisely  the 


lane,  bane.  (4)  The  sound  of  a  in  father,  calm 
far:  this  is  usually  styled  the  Italian  sound  of 
a.  (5)  The  sound  of  a  in  ask,  branch,  pass, 
differing  from  the,  pronundation  of  the  same 
letter  in  at,  tan,  pan;  it  is  the  short  sound  of 
the  a  in  father.  In  England  and  New  England 
the  distinction  is  made  beiween  the  sound  of 
a  in  branch,  ask,  etc.,  and  die  a  in  bam,  ran ; 
elsewhere  in  the  United  States  it  is  not  ob- 
served. (6)  The  sound  of  a  in  all.  warm,  talk, 
is  peculiar  to  English ;  it  is  much  broader  than 
a  in  German  words  all,  fall.  (7)  The  sound 
of  a  in  what,  wander,  is  peculiar  to  English; 
it  is  represented  by  o  in  not,  gone,  etc.^  The 
sounds  of  *  are  (1)  its  short  sound  as  in  net, 
tent;    (2)   the  lonp  sound  as  in  obese,  mete, 

Eeen;  this  sound  is  represented  in  most  other 
imia^s  by  the  third  vowel  t;  (i)  the  sound 
which  it  has  in  vrin,  rein;  in  otter  languases 
diis  is  the  primary  sound  of  this  vowel;  (4) 
the  sound,  peculiar  to  English,  which  it  has 


before  the  letter  r  as  in  per,  confer.  Three 
sounds  are  represented  by  t;  namely:  (1)  the 
short  sotmd  as  in  frin,  trin;  (2)  the  correspond- 
ing long  sound  as  m  marine ;  diis  is  die  regular 
sound  of  I  in  other  languages;  in  English  i  is 
so  sounded  only  in  a  few  words;  (3)  the  long 
sound  heard  in  pine,  ride:  this  is  a  diphthong 
and  eqnal  to  n  or  oi.    The  vowel  o  represents 


(2)  a  short  sound  peculiar  to  English,  as  in 
not,  nod:  this  is  not  the  o  of  ode  shortened; 
the  shortened  o  of  ode  is  tmknown  in  English; 
(3J  the  obscure  short  sound  (same  as  that  of 
II  m  but)  heard  in  other,  son,  done;  (4)  the 
sound  heard  in  prove,  move:  this  is  the  long 
vowel  H  of  German,  Spanish,  etc.,  and  the  ou 
of  French;  fS)  the  same  sound  shortened,  as 
in  wool,  book,  took;  (6)  a  sound  dosely  re- 
sembling that  of  a  in  all :  it  occurs  when  o  is 
followed  by  r  in  the  same  sellable,  as  in  order, 
comer;  in  Irish  pronundation  this  o  has  the 
same  sound  as  a  tn  all.  The.  sounds  repre- 
sented by  H  are:  (I)  that  beard  in  rule,  rumor, 
Lucifer:  here  it  is  equal  to  oo  in  moon,  and  it 
represents  the  sound  of  m  in  German,  Spanish, 
Italian,  etc,  but  not  in  French;  (2)  the  cor- 
responding short  sound  heard  in  put,  bull;  (3) 
the  peculiar  sound  given  it  before  r  in  the 
same  syll^le,  as  In  urge,  urn;  (4)  the  diph- 
thongal sound  that  it  has  in  union,  pure :  here 
it  is  equal  to  yu  or  eu.  In  the  United  States 
long  u  after  I  has  always  tbe  sound  of  oo  in 
ooze  J  but  dictionaries  which  represent  the  pro- 
nunciation of  such  words  as  lund,  luce,  in  £ng> 
land,  give  to  the  it  the  same  value  it  has  in  cure, 
that  is,  the  diphthongal  sound  (I'yurid,  I'yuce), 
though  in  the  same  dictionaries  the  •>  in  luna, 
lunary,  ludicrous,  etc.  Is  represented  the  same 
as  in  rule.  In  the  United  States  the  h  in  such 
words  as  duty,  tulip,  is  commonly  mispro- 
nounced as  dooty,  toolip,  instead  of  d'yuty, 
tyulip;  the  Irish  mispronimdation  of  sndi  words 
is  jooty,  tshoolip. 

In  the  pronunciation  of  various  consonants 
English  is  peculiar  or  differs  from  other  lan- 
guages in  sundry  respects;  for  example,  ck  in 
En^ish  words  is  eauat  to  tsk  (chat)  or  to  tk 
(chivalry)  or  to  k  (chemism).  The  d  and  t  of 
English  are  pronounced  with  the  tip  of  die 
tongue  touching  the  gums  wdl  above  the  teeth; 
in  other  languages  the  contact  is  at  the  roots  of 
the  teeth.  The  tk  in  thin  is  almost  peculiar  to 
Engli^,  but  the  same  sound  exists  in  Spanish; 
the  sound  of  th  in  thy,  that,  is  peculiar  to  Eng- 
lish. In  Irish  pnmundation  the  sound  of  tk  w 
thank,  thousand,  is  produced  by  firm  contact  of 
the  end  of  the  tongue  with  the  teeth  and 
forcible  emission  of  the  breath.  In  the  Irish 
pronundation  of  thy,  that,  there  ^  also  contact 
of  the  tongue  with  the  teeth  and  gums.  For 
the  value  of  the  letters  and  their  combinations 
in  other  languages  see  die  articles  on  these 
languages  and  consult  the  vrorks  referred  to 
under  ihese  heads.  Consult  also  Bloomfield, 
Leonard,  'Introduction  to  the  Study  of  Lan- 
guage* (New  York  1914) ;  Passy,  Panl,  'Petite 
phon^tique  comparie  des  principales  langnes 
curop^ennes'  (2d  ed.,  Leipiig  1912) ;  Soamei 
Laura,  'Introduction  to  English,  French  and 
Gcnnan  Phonetics*  (3d  ed,  London  1913) ; 
Victor,  T.  W.,    'Elements  der  Pbooetik  des 
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DeuUchen,     En^sdieii     and     FnuizAuscfaen* 
(6di  ed.,  Leipzig  1914).     See  Accents. 

PRONY,  pro-ne,  Gaapard  Clair  Fnmtois 
Marie  Riche,  Baron  de,  French  engineer:  b. 


educaticMi  at  the  Ecole  des  Fonts  et  Chauss^es. 
As  assistant  to  (he  civil  engineer  Perronet  Ik 
was  employed  in  buldins  the  bridge  De  la  Con- 
corde at  Paris  and  the  restoration  of  the  harbor 
of  Dnnldrk.  Uade  head  of  the  board  of  sur- 
vey, in  1791  he  superintended  the  conatmction 
of  new  tiigonomelrical  tables,  extended  to  25 
decimal  places,  necessitated  by  the  establishment 
of  the  metric  ^retecn.  This  great  work  in  17 
volumes  is  preserved  in  manuscript  at  die  Ob- 
servatory at  Paris.  In  1794  he  was  appointed 
director-general  of  bridges  and  roads  and  at  the 
same  time  was  nade  professor  of  mwhtwatira 
at  the  Polytechnic  School,  in  179S  he  becime 
a  member  of  the  Institute  and  m  1796 
director  of  the  Ecole  dcs  Fonts  et  Chauuto. 


the  harbor  of  Genoa,  Ancona  and  Venice  and  in 
the  navigation  of  the  Po.  In  1810  b«  became  a 
member  of  tiie  commission  diarged  with  the 
drainage  and  improvement  of  the  Pontine 
Marshes.  In  IB18  he  was  made  one  of  the  SO 
fordgn  members  of  the  Royai  Society  and  in 
1835  a  peer  of  France.  He  wrote  several  works 
of  a  technical  character  connected  with  the  en- 
gineering operations  of  which  he  had  char^ 
Uie  most  important  of  which  is  'O£sciq)tion 
Hydrographique  et  Uislonque  des  Maraji 
Pontins'  (2  vols.,  Paris  1822-23).  He  also 
published  'Nouvelle  Architecture  Hydraulique'* 
(2  vols.,  Paris  1790-96)  :<ViedePingreJ  {Paris 
1796) ;  'Nficanioue  Philosophique>  (Paris 
1800)  ;  *Le^ns  de  Mecanique  AoalyUque'  (2 
vols.,  Paris  1810-15). 

PROOF.    See  EvrnmOL     . 

PROOF  IN  ART,  the  name  given  to  an 
impression  of  an  engraving  "^lled^  or  struck 
off,  from  the  plate,  with  or  without  the  signs' 
ture  of  the  artist.  After  the  various  'proofs 
and  'states,*  there  comes,  linally,  the  "finished* 
or  'publication  state,*  preceded  by  the  last 
prool  passed  by  the  artist  as  "leady  for  print- 
ing.* Each  of  the  impressions  issued  to  the 
public  is  classed  under  one  of  the  following 
headings:  (1)  Artist's  proofs;  (2)  proofs  be- 
fore  letten :  (3)  lettered  proofs  (or  proofs 
after  letters),  and  (4)  prints.  These  headings 
do  not  necessarily  correspond  with  'states*  of 
a  plate.  They  are  simply  description  of  the 
amount  of  lettering  primed  on  the  impressions 
Jo  which  they  refer.  The  "publicauon  line* 
should  be  on  every  impression  and  is  the  only 
lettering  which  appears  on  artist's  proofs. 
Proofs  before  letters  have  printed  on  them 
the  names  of  the  artist  and  engraver  of  the 
work,  in  addition  to  the  'publication  line,'  but 
they  are  without  the  title.  They  are  stamped 
on  the  right. 

I..ettered  proofs  have  printed  on  them  the 
uames  of  the  artist  and  engraver  of  the  work 
and  the  title  of  the  subject.  They  are  also 
stamped  on  the  right  Prints  have  all  the 
above-mentioned  printing,  but  the  style  in  which 
the  title  is  printed  is  altered  in  some  manner 
from  that  appearing  on  the  proofs.  Thm-  are 
not  stamped  at  all.  To-day  artists  who  "pull* 
their  own  proofs  nstiatly  sign  in  penciL 
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A  *wax  prooP  is  a  tentative  proof  by  die 
mgraver  for  the  purpose  of  learmng  what  re- 
touchiog  may  be  necessary.  It  is  obtained  by 
filling  in  the  lines  with  lampblack  and  applying 
it  to  a  sheet  of  paper  coated  with  white  wax 
and  exerting  upon  it  a  gentle  pressure  vnth  a 
bumisher. 

"Proof  with  gra^  letter"  is  applied  to  proofs 
in  which  the  lettering  is  grilled  widi  ■hatch- 
ings* (small  lines). 

•Proof  with  i^te  letter*  is  a  proof  in  whidi 
the  characters  of  the  legend  or  inscription  are 
only  indicated  by  outlines. 

"The  word  'state'  and  'proof,'  writes  Dr. 
Frank  Weitenkampf,  'call  for  explanation.' 
Their  use  is  not  always  well  defined.  In  a 
j^eral  way  it  may  be  said  that  the  'proof* 
IS  usually  applied  to  an  impression  taken  from 
ifae  plate  in  the  earlier  clearly  unfinished  stages, 
while  'state'  is  used  to  indicate  stage*  of  rel- 
ative completeness.  As  the  engraver,  or  etcher, 
works  on  his  plate,  he  takes  an  impression  oc- 
casionaUy  to  get  the  elTect  of  what  he  has 
done.  Such  impressions  are  known  as  'trial- 
proofs'  or  'working-proofs.  >  There  are  many 
ways  of  maldus  <£an2es.  Work  on  copper^ 
pbitas  may  t>e  obhterated  \n  scnper  and  bur- 
nisher or  the  plate  may  be  beaten  up  from  the 
back  on  an  anvil  by  a  hammer.  A  portion  of 
a  wood  block  ma:^  be  cut  out  and  a  plug  of 
wood  inserted  in  its  place  to  be  re-engraved 
A  piece  may  even  be  added  to  an  engraved 
block  or  plate  and  the  engraving  tiien  enlarged. 
Occasionally  an  etcher  will  try  his  point  on 
the  margin  of  the  plate  or  even  execute  some 
slight  sketch.  Chodowiecki  did  this ;  Buhot  did 
it  to  a  very  elaborate  extent.  Such  marginal 
fetches  are  called  'remarques.'  And  from  this 
habit  originated  the  systematic  production  of 
'rwnarque  proofs'  against  which  Whistler  di* 
reeled  his  fine  sarcasm.  But  he  also  declaimed 
vigorously  against  the  presaice  of  any  margio 
at  alL  A  margin  on  the  plate  is  not  a  neces- 
sity, but  a  proper  amount  of  maTgin  is  u&- 
doubtedly  a  protection  for  a  print  In  modem 
times  the  whole  matter  of  'proofs'  and  'states* 
was  brou^t  into  a  regular  system,  impressive 
to  the  buyer  and  prc^table  to  the  producer. 
There  may  be,  for  example,  successively  trial 
proofs,  finished  proof,  proof  with  remarque, 
artist's  proofs,  before  all  letters  (or  inscrip- 
tion), 'state'  with  names  of  artist  onW,  with 
inscription,  in  open  'letters,  with  letters  filled  or 
solid,  with  publishers'  address.  And  the  'states' 
ag^n  may  be  on  India  or  J^ian  paper  and  on 
phin  paper. 

"liie  in^Kirtance  of  a  good  impression  is 
paramount  and  the  good  impression  is  the  re- 
sult of  the  printer's  sldll  and  the  'state>  of 
the  plate.  For  this  reason,  also,  early  'sates' 
are  sou^t  by  collectors,  .but  even  more,  dm- 
haps,  because  they  are  rare;  For  rvity  plays 
a  very  important  part  in  the  coflector's  list  oC 
reasons.  In  reality,  mere  prioriw  of  'state' 
does  not  mean  mucL  in  itself.  The  very  fact 
that  the  artist  thou^t  it  necessary  to  create  a 
later  'state'  by  making  corrections  or  additions, 
is  significant.  Such  an  afterthought  may  raise 
a  plate  from  convarative  insignificance  to  tell- 
ing force  or  it  may  spoil  it  altogether.  Turner's 
<Oilm'  (No.  44  of  die  Liber)  is  usually  con- 
sidered much  finer  in  the  third  *state>  than 
in  the  first  The  Teehener  reissue  of  Jacque- 
mart's  'Geromes  et  Joyaux'  is  better  than  die 
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first  *statc>  says  Wedmore.  In  the  second 
<3tate>  of  Whistler's  'Kitchen'  a  large  amount 
of  added  dry-point  work  appears,  especially  on 
die  walls  leading  to  the  window,  increasing  the 
richness  and  harmony  lo  a  remarkable  extent. 
On  tlie  other  hand,  the  Inmiiious  quaUty  and 
reflected  light  in  the  first  'state'  of  Tunier'i 
<Cr>Tt  of  Kiricstall  Abbey'  have  become  dull 
and  flat  in  the  second.  Some  of  Meryon's 
plates  have  distressing  additions  in  the  later 
States,'  stmiKe  birds  and  beasts  and  human 
bcuiKSi  sometimes  of  a  troubled  mind.  Nor 
could  any  amount  of  working  chanf^e  the 
fumbling  effect  of  the  body  in  Whistler's 
'Becquet'  (the  'cello  player'),  in  which  the  in- 
terest is  absolutely  concentrated  on  the  well- 
wroui^t  head.  There  may  be  varioiu  reasons 
for  preferring  an  early  'state.'  Experience, 
developed  taste  and  acquired  knowledge  of  the 
individual  case  will  determine  your  diotce.* 

Bibliography. —  Weitenkanipf ,  Frank,  'How 
to  Appreciate  PrinU'  (New  York  1916): 
Haunerton,  Philip  Gilbert,  'Etching  and 
Etchers'  (London  1880) ;  Hamerton.  Philip 
Gilbert,  'The  Graphic  Arts'  (London  1882). 
Ebthsk  SnfGiXTON. 


PROOF-READING,  the  process  o(  read- 
ittg  the  printed  proof  of  matter  to  be  printed, 
and  marking  errors,  corrections,  etc,  on  the 
margin.  Proof-readers  require  to  be  expert  in 
mwgraphy,  as  well  as  possessed  of  considerable 
ewication  and  general  knowledge.  An  eslab* 
lished  set  of  signs  is  used.  The  specimen  of  a 
proof  shown  on  this  page  exhibits  most  of 
these  signs. 

The  iiiunediate  object  of  proof-reading  or 
correcting  is  to  mark  every  error  and  over- 
sight of  the  compositor,  with  a  view  to  make 
the  printed  sheet  a  perfect  copy  of  the  author's 
manuscript.  This  is  done  on  the  presumption 
that  the  manuscript  is  correct,  whidi  is  aeldom 
the  C3K:  and,  therefore,  the  duhr  of  a  good 
resder  extends  to  seeing  that  there  are  no 
incMisislencies  in  orth^raphy,  punctuation,  al>- 
breviations,  etc,  and  in  many  cases  to  the  veri- 
fication of  qnotations,  dates  and  proper  names. 
Where  extensive  alterations,  omissions  or  addi- 
tions are  likely  to  be  made  by  writer  or  editor, 
it'is  more  conveiuent  to  lake  the  proofs  on  long 
slips  called  galley  proofs,  before  div! 


.1  of  words  that  involve  : 

ting  many  hoes,  should  be  avoided  as  causing 
trouble  and  expense. 

The  duty  of  securing  consistency  in  selling 
and  punctuation  is  especially  important  in  the 
case  of  works  on  which  several  writers  are  em- 
bayed, such  as  newspapers  and  periodicals, 
^e  proof-reader  has  also  to  observe  the  num- 
bering of  the  pages;  arrangement  of  chapters, 
paragraphs  and  notes,  running  tillea,  etc.  It 
It  part  of  his  business  to  observe  the  mechaiu- 
cal  defects  of  the  work  —  defective  types, 
turned  letters,  inequaKties  of  spacing  between 
words,  sentences  and  lines,  crooked  Unes,  and  to 
secure  symmetry  in  verses,  tables,  mathematical 
operations  and  such  like.  In  almost  all  cases 
two  proofs  are  taken,  and  in  difficult  works, 
such  as  those  in  foreign  languages,  tables,  etc., 
even  more.    Lastly  follows  the  revision,  in  which 
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little  more  is  done  than  seeing  that  the  com- 
positor has  made  all  the  corrections  marked  on 
the  last  proof.  It  is  usual  for  the  writer  or 
author  to  reserve  the  correction  of  tbe  secoad 
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proof  for  himself.  The  work  of  a  proof  reader 
b  more  difficult  than  the  uirinttia.tea  would  be- 
lieve. It  requires  extensive  and  varied  knowl- 
edge, accitrate  ftcquaintanee  with  the  art  of 
typography  and,  above  all,  a.  peculiar  sharpness 
of  eye,  which,  without  losing;  the  sense  and  con- 
nection of  the  whole  takes  in  at  the  same  time 
each  separate  word  and  letter.  The  proof- 
reader nsoally  is  assisted  by  a  second  person, 
called  the  copy-holder,  yrbo  reads  akmo  from 
the  original  copy,  spelling  out  names,  words  in 
foreign  languages  and  other  words  offering 
spedal  difHcuhies.  Proof-reading  now  it  usih 
oJly  done  by  persoM  devoting  ntcmselves  ex- 
clusively to  this  work.  In  earlier  times  it  was 
the  cottont  of  publishers  to  empkn'  sdralars  and 
writers  and  authors  were  in  the  habit  of  send- 
Ing  the  proofs  of  their  works  to  friends 
for  the  purpose  of  reading'  them.  In  the 
case  of  scientific  books  thla  custom  is  still 
frequently  followed.  (See  Pkintikg).  Con- 
sult Appleton,  D.,  and  Company,  *Oi  die  itakjng 
o£  a  Book>  (New  York  1904)  ;  Booth,  W.  S., 
'Notes  for  the  Gaidance  of  Audiors'  (New 
York  1900) ;  Crapelet,  G.  A.,  *£tndet  Pratiques 
et  Litt£raires  sur  la  Tvpographie'  (Pari* 
183?) ;  De  Vinne,  T.  L,,  '(^rrect  Compoaitian' 
(New  York  1901);  Henry,  F.  S..  "Printing* 
(New  York  1917);  Manly,  J.  M.,  and  Powell, 
J.  A.,  <A  Manual  for  Writers>  (Chicago 
1913);  Smith,  A.  M..  'Exercises  in  Proofread- 
ing' (Philade^faia  1904)  ;  id,  'Proofreading  and 


1911);  Viietelly,  F.  H.,  'Preparation  of  Manu- 
scripts for  the  Printer'  (New  York  1905). 

PROPAGANDA,  a  shortened  name  for  the 
congrtoatio  de  propaganda  fide   (congregation 


is  devoted  to  the  Orienal  rites.  It  is  the  ____ 
tral  missonary  association  of  the  whole  Romad 
Catholic  ChimJi,  and  superintends  and  guide! 
mtsiionary  operations  in  all  parts  of  the  world. 
Under  its  direct  control  are  now  all  countries 
in  Europe  and  America  where  the  ecclesiastical 
hierarchy  is  not  establi^ed.  Connected  with  it 
is  the  colUgutm  seu  seminariutn  de  proiagOKda 
fide,  usually  called  the  Collegium  Urbaauia 
after  its  founder,  Urban  VIII,  who  instituted 
it  in  1627  for  the  education  of  missionaries. 
Students  of  all  nationalities  subject  to  the 
Propaganda  being  here  received  and  trained 
and  maintained  free  of  expense,  from  the  age 
of  14  years.  Converts  to  the  Roman  Catholic 
Church  who  have  come  to  Rome  are  instructed 
and  supported  by  its  funds.  Bishops  and  otiher 
clergy  who  have  been  missionaries  are  also  wel- 
comed and  supported  there.  The  Roman 
Propaganda  haa,  until  within  recent  years,  a 
printing-press,  celebrated  for  the  works  which 
issued  from  it.  The  efforts  of  the  propaganda 
arc  directed  particularly  to  countries  outside  of 
Europe.  In  close  connection  with  it  stand  a 
number  of  seminaries  or  colleges  for  mission- 
aries in  various  countries,  including  the  United 
States.  (See  Missions).  Consult  Benigni,  U., 
'Propaganda'  ('Catholic  Encyclopedia,'  Vol. 
XII,  New  York  1911);  Freri,  J.,  'Missionary 
Work  of  the  Church'  (New  York  I90B)  ;  Uor- 
tinis,   R.  de,    'lus  PoniificuiB  de  Propagamto 


vols.,  (^ttingen  1852-53);  Pieper,  A,,  '(jriin- 
dung  und  J^ste  Emricfatung  der  Propaganda 
Kongr^ation*   (Munich  1901). 

PROPAGATION  OP  THB  OOSPBL, 
Societies  for.  See  Missions,  Protestant, 
Foreign. 

PROPELLER.  See  Sciffiw-PMWELtnL 
PROPERTIUS,  prd-per'shl-iis,  Sextu, 
Latin  poet ;  b.  Assisinm,  Umbsia,  about  50  &c ; 
d.  Rome,  between  15  and  2  &c  He  ii  ranked 
b^  many  as  the  greatest  elegiac  poet  of  Rooie. 
Otmparativel^  httle  is  known  regarding  his  life. 
He  was  deprived  of  his  estate  in  the  course  of 
the  a^p'a^rian  eonfiscatim  and  reduced  to  com-- 
paraUve  udigence.  "NeTertfaeless  he  acquitrd  a 
good  education  and  was  urged  to  take  up  the 
profession  of  advocate,  but  seans  to  have  prfr- 
terred  devoting  his  energ^ies  to  light  Kterature 
and  aflbirs  of  the  heart,  in  which  his  love  for 
the  woman  in  his  poems  called  *Cynthia*  (hei 
real  name  was  Hostia),  finally  gained  the 
ascendant  and  is  reflected  in  much  of  Us  ben 
writing.  Prppertias  unmbered  among  hit 
friends  Virgil  and  Ovid  and  engaged  the 
patronage  of  Mxcenas.  With  Horace  bis  re- 
lations do  not  appear  to  have  been  friendly. 
He  was  of  a  delicate  constitution,  pale  and  dun 
in  person  and  of  an  emotional  temperament  in 
which  melancholy  seems  to  have  had  a  large 
share,  particularly  in  his  late  years.  It  is  said 
of  him  that  he  was  very  careful  about  his  per- 


tius  consist  of  a  collection  of  elegies  usually 
divided  into  four  books,  thou^  some  com- 
mentators claim  that  thqr  ought  to  be  divided 
into  five.  All  existant  manuscripts,  however, 
contain  many  gaps  and  have  been  in  some  in- 
stances more  or  less  disfigured  by  corruptions. 
They  are  in  their  outward  form  modeled  some- 
what after  the  manner  of  the  Alexandrine 
poets  Calltmachus  and  Philetas.  He  excels  in 
the  presentation  of  quiet  description  and  emo- 
tion, "a  fine  and  almost  voluptuous  feeling  for 
beauty  of  every  kind,  and  pleading  and  ahnost 
melancholy  tenderness.'  English  translations 
have  appeared  by  Palmer,  Paley  and  Postgate. 
The  best  texts  are  those  by  Hertsberg  (1845- 
45);  Keil  (1850);  and  Haupt  (1885).  There 
are  now  no  manuscripts  in  existence  of  his 
worits  that  date  earBer  than  the  12th  century. 
The  best  and  most  complete  manuscript  is  the 
so-called  Codex  Neapahtanus,  now  at  Wolfen- 
bflttel  (12th  century).  Others  are  Codex 
Vossiartus  at  Leyden  (14th  century);  Codex 
Laurentianus  at  Florence  (15th  century)  ;  Codex 
Davenlrienjis  at  Deventer  (early  15th  century)  ; 
Codtx  HolkhamitMs  at  Holfcham  (1421)  ;  Codex 
Urbinai  in  the  Vatican  (15th  century).  The 
first  edition  was  published  in  Venice  (1472). 
Other  editions  of  importance  are  by  Passerat 
(Paris  1608);  Lachmann  (Leiprig  1816;  BerKn 
1829);  Herwberg  (Halle  1843-45);  Paley 
(London  1872)  ;  Bahrens  (Ldpag  1880) ;  Pal- 
mer (DuWin  1880)  ;  Postgate  (London  1894)  ; 
Rothstein  (Beriin  1898) ;  Haupt-Vahten  (Lriprig 
1904)  ;  Butler  (London  I90S)  ;  Phillimore  (Lon- 
don 1911);  Hosins  (London  1912).  English 
translations  have  been  made  by  Kelly  (London 
1854):  Moore  (Oxford  1870);  Cranstown 
(London  1875)  ;  PUUknore  (Oxford  1906),  and 
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Butter  (Loddon  1912).  There  are  also  transla- 
tions into  German,  French,  Italian  and  other 
■nodem  languages.  Consult  Davis,  J.,  'Catulhis, 
TibuUus  and  ProperUus'  {Philadelphia  1876); 
Gruppe,  O.  F.,  'Die  Konuscbe  Elegie'  (2  vols, 
Leipzig  1838)  ;  Mavet,  L,  'Notes  Critiques  sur 
Properce*  (in  &coU  Pratique  des  Haules 
&luSes.  Paris  Bibliothique.  Paris  1916)  ; 
Housman,  A.  E.,  'The  Manuscript  of  Proper- 
tins'  (in  Toumal  of  Philology,  Vol.  XXI,  p.  101; 
Vol.  XXII,  p.  84,  London  1893-94)  j  Jacob,  F., 
<PropeM>  (Lubeck  1847);  PhJIIin^ore,  J.  S., 
*  Index  Verbonim  Propertianus'  (Oxford 
1906);  Plessio,  F.,  'fitndes  Critiques  Sur 
Properce  et  ses  Elves'  (Paris  1684);  Rib- 
beck,  O.,  'Geschichte  der  Romischen  Dichtung' 
(Vol.  II,  Stuttgart  1900)  ;  Schani,  M,  <Ge- 
Khichte  der  Romischen  literatur'  (in  'Hand- 
bnch  der  KlaEascben  Altertumswissenschaft,' 
VoL  VIII,  part  II.  No.  1.  Munich  18B9)  ;  Seliar, 
W.  Y..  'Horace  and  the  Elegiac  PoeIs>  (Ox- 
ford 1892) ;  Solbisl^,  R..  *De  Codicibus  Pro- 
periianis'  (Wetroar  1882) :  TeuffeJ,  W.  S., 
'History  of  Roman  Literature'  (Vol.  I,  Lon- 
don 1892)  ;  Ullman,  B.  L.,  'The  Manuscript  of 
Pfopertius'  (in  Ckutieat  Phitology,  VoL  VI,  p. 
292,  Chicago  1911). 

PROPERTY,  Laws  of.  Anything,  whether 
tangible  or  intangible,  which  can  be  reduced  to 
possession  or  made  the  subject  of  ownership, 
comes  within  the  legal  definition  of  property. 
The  sea,  the  waters  of  rivers  and  the  atmos- 
phere enveloping  the  earth  are  for  the  common 
use  of  all  men  and  can  become  the  exclusive 
possession  of  no  individual;  wherefore  they  are 
not  designable  as  property.  But  a  thing  may  be 
property  and  subject  to  ownership  wiEnout  be- 
ing the  phi/sical  possession  of  the  owner.  With 
respect  to  intangible  objects  physical  possession 
is  impossible.  One  may  own  land  without  be- 
ing in  occupation  thereof  either  personally  or 
by  representation;  but  a  copyright  is  not  a  ining 
that  one  can  put  in  a  wallet  and  carry  around 
on  his  walks.  Here  arc  two  objects  of  owner- 
ship, one  intangible  and  the  other  the  most 
concrete  of  carUily  things,  in  the  case  of  which 
the  fact  of  proprietorship  may  be,  and  in  the 
latter  instance  must  necessarily  be,  merely  a 
matter  of  record.  Some  things  are  loosely 
spoken  of   as  property  which  are  not 

objects  of  ownership  in  a  legal  s.ense."'? 

has  a  right  to  his  good  name,  tut  he  does  n,_ 
"own,*  tnon^  colloqnially  speaking  he  may  be 
•robbed*  of  it  The  capability  of  odng  trans- 
ferred is  the  quintessence  of  property.  One 
cannot  transfer  his  personal  reputation  to  an- 
other, but  good  will,  patent  rights  and  many 
other  intangibles  are  property  because  they  may 
be  bartered  and  sold  like  goods  and  chattels. 
But  ownership  implies  not  only  the  transfer- 
ability of  the  thing  owned,  but  also  the  posai- 


■mine,"  says  Kant.  The  relation  of  owner- 
ship is  not  a  relation  between  the  man  and  the 
thing  hut  between  him  and  other  men,  whom 
he  excludes  from,  and  to  whom  he  gives,  pos- 
session. Property  is  an  "exclusive"  right  and 
where  there  are  no  people  to  exclude,  the  right 

Primitive  Law^— In  early  society  one 
should  not  expect  precise  conceptions  of  nro- 
prielory  and  other  legal  ri^ts  to  be  prevalent. 


Nottiiiig  is  further  from  the  truth  than  the 
theory  of  the  *I.aw  of  Nature*  that  the  insti- 
tution of  proper^  is  the  result  of  a  social  con- 
tract, whereby  each  individual  surrendered  a 
part  of  his  liberty  —  meaning  the  privil^e  of 
doing  whatsoever  he  pleased  —  in  consideration 
of  being  secured  in  the  remainder  of  his  rights, 
including  the  possession  of  his  belonging  In 
the  "state  of  nature*  the  legal  conception  of 
ownership  is  absent  and  possession  is  merely  a 
fact,  not  a  ri^t.  Primitive  man  took  unto 
himself  everytning  within  his  ability  to  lake 
and  kept  all  he  was  capable  of  defending.  Man- 
kind  was  ruled  by  the  might  of  the  strong. 
Even  in  a  rdabvely  advanced  st&ge  of  civili- 
sation the  possessor  was  expected  to  protect 
his  own  t^  force.  When  an  early  Englishman 
had  slain  another  while  resisting  dispossession 
by  an  intruder,  the  question  to  be  determined  in 
any  ensuing  lawsuit  would  not  be  whether  vio- 
lence in  the  defense  of  possession  was  justified, 
but  whether  the  defender  should  pay  a  penalty, 
and  if  so.  how  miM±,  for  killing  die  trespasser. 
Under  nearly  all  early  laws  larceny  is  iiunish- 
able  with  death  and  the  injured  person  is  per- 
mitted to  inflict  the  penalty  on  a  manifest  thief. 
These  rules  of  self -protection  are  ver^  differ- 
ent from  legal  prescriptions  or  constitutioDal 
guaranties  ~  and  there  is  in  the  latter  not  a 
trace  of  their  derivation  from  a  primordial 
social  contract.  On  the  contrary,  the  primitive 
conceptions  of  property  conform  in  a  crude 
way  with  those  of  19th  century  utilitarianism. 
Everything  that  an  individual  could  acquire  and 
successfully  defend  (in  the  savage  state  by 
brute  strength,  in  the  condition  of  individual- 
istic materialism  by  power  of  law)  was  re- 
garded as  absolutely  his  own  and  disposable 
at  his  voUtion. 

Between  these  two  poles  of  extreme  indi- 
vidualism there  lie  social  ideals  of  many  de- 
grees, varying  longitudinally  in  point  of  time 
and  latitudinally  according  to  the  Stage  of  civil- 
ization attained  by  diose  who  hold  them.  The 
periods  of  historic  time  and  social  progression 
do  not  synchronize,  so  that  the  greatest  diver- 
sity of  property  laws  may  coexist  in  different 
farts  of  the  world.  The  salient  sociological 
act,  however,  is  that  the  institution  of  prop- 
^hen  it  has  been  raised  above  the  cave 
of  anarchic  self-sufficiency)  has 
everywhere  p!BMd  through  a  communistic  stage. 
When  this  step"^iaadvance  has  been  made  a 
man  may  indtviduallji^own  his  weapons  and  im- 
plements, a  woman  heKdistaff.  spinning  wheel 

and  personal  ornamentsr"" "'" —  "''"   ' 

ever,  is  usually  owned  in  common^ me  lana 
by  the  gens,  clan  or  commune,  the  chattels  by 
the  family,  the  paterfamilias  functioning  as 
trustee,  so  to  spei  But  collective  ownership 
is  not  found  to  be  incompatible  wi'ii  individ- 
ual possession.  Quite  the  opposite,  in'^e  social 
stage  referred  to  the  division  of  the  (ommon 
property  for  singular  use  and  cnjoymtit  is  a 
subject  of  supreme  concern.  A  pa)-titio'i^f  the 
arable  land  is  made  between  the  fam^lie  of  the 
commune  or  tribe,  annuallj;  or  less  flfeDently, 
for  the  purpose  of  cultivation;  woodlai^Is  and 
pastures  are  preserved  as  commons,  wMle  the 
ground  occupied  by  the  family  domicile  i;  usu- 
ally granted  for  possession  in  perpetuiy,  with 
a  reservation  of  ultimate  owttershtp  bythe  oom- 
uuni^.     ColIecitviKn   in    this  pnmlive    form 
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has  perstited  to  the  present  day  in  die  Rucdan 
■mir."  When  the  system  break*  dowa  com- 
mnnal  ownership  is  not  superseded  at  once  tqr 
individnal  ownership,  but  oy  die  quasi-corpo- 
rate ownership  of  property  by  the  family  grotQK 
The  tiomestead  and  farmed  land  became  Ae  in- 
alienable and  indivisihle  family  allod  of  early 
Teutomc  law  and.  while  chattels  were  let  and 
hired  and  could  be  pledged  and  forfeited,  the 
alienation  of  patrimonial  nroperty  was  an  affair 
of  famihes,  not  of  individuals,  which  was  ac- 
complished by  a  dumsy  adaptation  of  the  Ro- 
man htrtditas  imivtrsaiit.  Clear  traces  of  die 
precedent  commntial  system  of  proprietordiip 
are  fotmd  in  the  laws  of  republican  Rome.  The 
paterfamilias  with  all  his  despotic  powers  could 
not  divest  his  descendants  of  their  heritage  and, 
when  there  were  no  descendants,  property  re- 
verted to  the  gem,  whose  right  of  succession 
could  fee  defeated  only  by  a  will  made  with  the 
consent,  and  in  the  presence,  of  the  entire 
eotnitia,  armed  and  drawn  up  in  battle  forma* 
tion.  In  the  village  communities  of  India  the 
primitive  Aryan  collectivism  has  developed  to 
a  moat  comphcated  system  of  ownership,  not 
only  with  respect  to  houses  and  land,  but  to  all 
property.  Everything  a  member  of  the  com- 
numit^  acr|Bir«*,  from  an  de[Aant  down  to  a 
soldenng  iron,  theoreticallv  becomes  a  part  of 
the  commcm  stock,  thou^  there  are  minnte 
regulations  aecnrinff  to  individuals  the  posses- 
sion and  UTC,  and  uie  disposition  or  bequest  of 
the  same.  The  conception  of  absolute  individ- 
ual ownership  is  of  modem  origin,  relatively 
speaking,  among  European  nations,  but  it  seetm 
to  have  prevailed  in  the  andent  monardiies  of 
Cbaldea,  Assyria  and  Babidonia.  The  Mosaic 
law  ordiered  the  redistribution  of  property  tv 
tribes  and  families  in  the  jubilee  years. 

Roman  Law. —  Early  Roman  law  made  a 
distinction  between  rts  mattcipim  and  other 
things.  With  the  former  were  classed  inwHO- 
biiia,  coriesponding  in  a  general  way  widi  what 
he  calls  real  property,  though  the  term  was 
more  comprehensive,  extending  not  only  over 
lands  tenements  and  hereditaments,  furniture, 
fixtures  and  everything  that  could  be  con^d- 
ered  as  part  of  an  estate,  including  some  slaves 
(glebemen)  and  other  chattels.  Res  mancipia 
were  ctstsidered  a  more  dignified  land  of  prop- 
erty than  mere  merchandise,  and  coutd  be  tians- 
ferred  only  by  mancipiwK,  a  ceremonial  form 
of  contract,  at  the  execution  of  which  many 
witnesses  representative  of  interests  in  the  sub- 
ject-matter of  the  bargain  were  required  to  be 
present.  The  absence  of  one  of  diese,  the  mis- 
pronunciation of  a  ceremonial  word  or  the 
omission  of  a  gesture  made  the  contract  a 
nulhty.  Ceremonial  impediments  and  the  tram- 
mels of  collectivism  are  incompatible  with  the 
rapid  exchange  of  commodities.  Rome  is  now 
generally  believM  to  have  been  in  its  origin  an 
Etruscan  trading  post,  established  in  the  midst 
of  an  agricultural  Latin  community.  The 
power  of  the  merchant  or  tradesman  to  dispose 
of  his  merchandise  in  his  sole  right  has  to  be 
rectwniied  if  commerce  is  to  be  snccessftdty 
GonoiKted  Possession  must  be  assumed  to  give, 
and  a  transfer  widiout  formalities  suffice  to 
pass,  titJt  The  rules  amtbcable  to  articles  of 
commerce  brought  to  port  by  Greek  and  Punic 
traders,  or  manufactured  in  Rome,  by  plebian 
artificers,  were  presently  applied  aho  to  the 


products  of  patrician  Bon»n  farmers,  and, 
idtimately,  to  rts  tmattcipia  without  distinction. 
Possession,  or  dominium,  was  de&ied  by  the  Ro- 
man lawyers  with  great  precision,  the  jut  pot- 
ttssioms  being  quite  the  most  important  part 
of  the  Roman  law  of  propert)r;  nor  are  meiT 
reasonings  mere  specidative  niceties.  Posses- 
sion, as  the  saying  still  goes,  is  nine  points  of 
the  law,  and,  as  Bentbam  remarla,  "in  defense 
of  his  possessions  a  man  may  lawfully  striln, 
wound  or  kill,  if  need  be.'  To  constitute  pos- 
sesion or  d<niutuum  two  elements  are  reqtured, 
the  ability  to  take  and  the  will  to  hold.  The 
desire  to  have  a  bird  in  the  bush  does  not  give 
possession  to  one  who  is  unable  to  catch  it ;  the 
power  to  seize  a  stray  cow  does  not  make  one 
a  possessor  who  has  not  the  least  intention  of 
Ktercising  his  power.  These  corporeal  and 
tccntal  constituents  of  the  act  of  possession  are 
des^ated  corpus  and  ontmwr  domim. 

One  mm  have  oossession  of  a  thing,  (fffiM* 
wiHHM,  without  being  in  actual  contact  A 
soldier  is  in  possession  of  his  rifle  tying  witfaia 
reach;  the  purchaser  of  goods  in  storage  is  in 

Kssession  when  he  holds  the  key  to  the  ware- 
use  where  they  are  stored;  an  heir  ts  in  pos- 
sesHon  of  the  entire  estate,  thou^  he  maj^  have 
entered  only  on  a  part  of  it  or  merely  viewed 
it  from  a  distance.  The  essence  of  possession 
is  the  power  to  exclude  others.  A  man  is  in 
possession:  of  things  left  at  his  domicile,  though 
they  have  not  been  touch^  by  him  nor  by  any- 
one in  his  behalf;  but  not  of  a  treasure  buried 
on  hb  grounds  unless  he  may  have  dug  for  it  and 
actually  found  it  The  distinction  is  reasonable, 
tbou^  rather  fine.  One  is  in  more  complete 
control  of  one's  house  and  its  contents  than  of 
one's  fields  and  what  is  hidden  therein,  and  one 
may  be  forestalled  hy  another  in  liftinc  a  treas- 
ure. It  should  be  remembered  that  these  defini- 
tions have  reference  to  dominiutit  as  a  juristic 
fact  and  not  to  the  rightfulness  of  the  posses- 
sion. The  will  to  control,  animus  dommi,  is 
manifested  in  perfection  by  those  only  who 
rightly   or   wrongly    recognize   no   superior  or 


the  taldag  of  property  entrusted  to  him 
by  his  master,  is  merely  to  protect  it  from  vio- 
lence, without  any  assertion  of  right  over  the 
same  on  his  own  behalf.  So  also,  where  the 
intention  to  hold  or  dispose  of  an  object  is- 
limited  by  the  distinct  recognition  of  the  ou^ 
standing  rights  of  another  — as  in  the  case  of 
a  tenancy  or  bailment — the  Roman  law  regards 
the  holder  as  laddng  the  atUmus  dommi,  i.e., 
the  intention  to  act  as  owner  to  the  complete 
exclusion  of  everybody  else.  The  difference 
between  the  Roman  and  Teutonic  and  English 
laws  in  this  respect  is  not  so  great  in  fact  as  it 
seems^  however.  The  interdicts  provided  "real* 
remedies  for  the  protection  of  possessory  rights, 
analogous  to  actions  of  replevin  or  suits  in 
ejectment,  of  whldi  only  ■exclusive  possessors 
could  avail  themselves;  bailees  and  lessees 
having  no  rights  in  rem  had  to  take  recourse 
to  personal  actions  to  redress  their  injuries. 
Even  to  this  rule  the  Roman  law  made  import- 
ant exceptions.  A  non-contractual  tenant, 
tenens  precario,  a  ground-renter  for  a  long 
term  of  unimproved  ;^cultural  land,  emphy- 
teusis, the  holder  of  a  pledge,  and  a  sequester 
(receiver  or  trustee)  could  resist  dispossession 
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makes  an  end  of  possession 
temporeiy   interruptton    of    u  ... 

bowerer,  is  not  a  reltDquistunenl  of  the  pos- 
letsorr  right.  One  who  regularly  pastures  his 
cattle  on  a  certain  meadcrw  during  the  summer 
does  not  abandon  his  use  because  he  does  not 
{^raie  there  in  the  winter  alto;  nor  may  one 
who  leaves  bis  possessions  in  charKC  of  a 
Steward  aad  goes  abroad  be  presumed  to  sur- 
render his  power  of  control.  Neither  does  fail- 
ure to  exercise  the  will  to  possess  and  to  ex- 
clude others  terminate  a  domtHiitiit,  when  the 
failure  is  due  to  a  legal  disatility  —  the  poa- 
lessor  b«ing  a  minor  or  a  lunatic,  for  instanoCi 
Ownership,  proprietai,  is  a  further  develop- 
ment and  amplification  of  the  rig^t  erf  posses 
lion.  Indeed  dcminUtm  or  exdustve  posses- 
sion implied  ownership.  But  one  may  own  a 
thing,  though  one  have  do  actual  control  over 
the  same  —  while  property  tnay  be  denuded  of 
every  attribute  that  gave  it  value  and  owner- 
skip  therein  Still  persist  In  this  condition  the 
Roman  law  designates  it  ituda  proprietaj.  The 
right  of  ownership  includes  the  right  to 
possess,  and  an  owner  out  of  possession  obtains 
restitution  in  virtue  of  the  jus  vwidiemtdi. 
Ownership  has  been  defined  as  'complete 
domimon  over  a  thing.*  The  owner  of  pro^ 
erty  has  the  right  of  disposal;  he  may,  sell  it 
or  give  it  away,  and  he  may  destroy  it.  But 
the  owner's  rights  are  limited  hy  other  rights. 
No  man  may  use  his  own  in  a  manner  in- 
jurious to  others,  and  all  property  is  held 
subject  to  the  right  of  the  State  to  tax  or  take 
for  public  purposes,  or  to  restrict  the  uses  to 
whicb  it  may  be  put  ^  the  owner.  The  "^com- 
plete* dominion  of  die  owner,  moreover,  is 
diminished  by  servitudes  and  co-ownership,  and 
the  right  to  possess  is  suspended  by  letoiig  or 
hiring,  deposits,  pledge,  mortgage,  etc.  Ownership 
is  extinguished  by  conveyance,  gift  or  bequest, 
by  long-continued  adverse  possession  and  by  the 
death  of  the  owner.  Ownership  may  be  deriva- 
tive or  original.  It  is  derivative  when  acquired 
by  purchase,  ^ft  or  inheritance.  Ongiml 
ownership  is  established  by  occnpatio,  oceetHo, 
specificatio,  or  luticapio.  Oecupatio  (hterally, 
laying  bold  of)  ai>plies  to  ownerless  thinga, 
ret  mtUitu,  in  which  class  the  Roman  law 
'  places  wild  aninuds,  treasure  buried  by  one  in 
a  stranger's  land  and  derelicts  —  the  fatter  in- 
cluding all  the  property,  whether  pnblic  or 
privMe^  of  enemies,  wluch  was  conceived  to 
have  no  legal  owner  and  to  be  subject  there* 
fore  to  capture.  Accttsio  signifies  an  addition 
to  property  through  no  action  of  the  owner  as 
by  the  planting  at  a  tree  or  the  building  of  a 
house  on  one's  land  by  another  person. 
Accessio  includes  atluvie,  the  gradual  deposit 
of  soil  by  the  sea  or  a  running  stream,  and 
otndsio  the  sudden  accretion  of  sihI  torn  from 
another's  property  by  a  freshet  or  fauidslida 
Sptcificatio  refers  to  property  that  comes  into 
being  when  one  works  material  belonging  to 
another  into  something  new  and  diflierent 
<n0tn>  species).  A  sculptor  owns  tbe  statue 
be  has  carved,  irrespective  of  the  owuer^ip  of 
tbe  marble.  Even  toore  obviously,  a  work  of 
literature  is  the  property  of  the  author,  not  of 
the  owner  of  the  paper  on  which  dte  manu- 
script is  wntten.    One  wbo  woiks  up  material 


for  hire,  or  whose  work  is  not  creative  in  Ihe 
same  sense  as  an  artist's,  does  not  become  a 
proprietor  by  specifitatio.  A  tailor  does  not 
own  the  coat  made  from  doth  fumidied  b; 
Us  customer.  Neitlier  does  the  sfeciefactor 
become  tbe  owner  when  the  material  he  has 
worited  up  can  be  restored  to  its  original  con- 
dition. Good  faith,  of  course,  is  a  pre-conditioD 
to  the  cstablbhment  of  ownnship  by  specifica- 
tion. Vs»c^u>i  the  taking  of  a  thing  to  one's 
own  and  exuusive  use,  is  indistinguishable  from 
what  is  known  to  EneUsh  law  as  adverse 
possession,  except  that  the  periods  of  prescrip- 
tion in  Roman  law  are  shorter — one  year  for 
movaldes  and  two  vears  for  immovables.  Ac- 
cording to  Roman  law  the  right  to  possess  can 
exist  in  sndi  completeness  as  to  constitute  a 
dominium  in  only  one  person  at  a  time.  Partial 
or  conditional  possession  of  a  thing  does  not 
make  it  property  of  the  possessor  in  the 
juristic  sense  of  the  word.  Ordinary  leases 
create  merely  a  contractual  relation,  not  a 
nroprietory  n^t;  and  things  lost  by,  or  stolen 
from,  a  bailee  are  recoverable  in  a  procceeding 
tn  w»  only  fcy  the  owner.  Property  in  land 
includes  not  only  the  surface  Imt  the  t&ineral 
wealth  contained  therein  to  any  depth  beneath. 
Medisval  and  Modem  IjKw.. —  Teutonic 
custom  distinguished  less  slnuply  dian  Roman 
law  between  ownership  and  inferior  possessory 
ril^tts.  Ddlvery  r^^arly  passed  title  to 
movaUes.    In  some  instances  a  bailee  bad  the 


r^arded  as  equivalent  to  ownership,  except 
with  respect  to  things  lost  or  stolen,  thou^  a 
lender  or  pledgor  bad  tbe  reversion  or  equity 
of  redemptton,  of  course.  The  distinctions  be- 
tween ri^ts  in  movable  and  immovable  prop- 
erty, which  had  almost  become  obliterated 
in  the  Roman  system,  was  reasserted  and 
broadened  in  the  teg*^  barbaroum.  Ri^ts 
in  land  could  only  be  acquired  by  in- 
heritance or  by  'investitnre,*  and  the 
transfer  thereof  was  restricted,  not  only  by 
the  interests  of  the  ruling  classes,  but  by  tbe 
rules  of  family  community.  The  distinction 
became  still  more  marked  by  the  establishment 
all  over  Europe  of  the  system  of  feudal  tenures. 
This  system  gave  paramount  ownership,  doma^ 
turn  emiitens  to  the  sovereign,  in  tbe 
ficst  instance,  and  secondarily  to  ibe  baronial 
and  manorial  lords  —  and  made  tbe  pos- 
session and  use  of  land  dependent  upon 
tbe  performance  of  military  and  odwr 
public,  or  quasi-public  duties  or,  in  the 
tase  of  peasant  leases,  upon  tbe  rendering 
of  customary  services  to  the  lord.  Tenures 
(even  peasant  holdings  in  Germany)  betame 
hereditary,  but  the  right  of  alienation  was  late 
in  obtaining  recognition.  The  emkieiil  domain 
of  tbe  sovereign  or  lord  gradually  lost  the 
character  of  a  nropert)^  right  and  became  a 
g^vernmestal  power,  while  tne  use  and  posses- 
■io0,  douiaiium  utile,  ^owly  developed  into 
ownersh^.  Tbe  hereditary  peasant  leases  have 
been  converted  into  fuU  proprietorship  by 
modem  legislation.  Tbe  reservation  of  forests 
to,  and  the  control  of  hunting  and  fishing  by, 
the  feudal  lords  were  the  foundations  for  me 
exercise  of  similar  powers  bv  the  modem  State 
Wild  anintals,  when  objects  of  sport,  could  be 
bunted  aad  taken  only  by  those  authorised  or 
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claimed  as  bii  own  many  things  regaroed  by  the 
Roman  law  as  res  nuilitu  and  subject  to  private 
capture  and  appropriation  —  £or  example,  aban- 
doned  land,  treasure  trove,  wrecks,  flotsam 
and  enemy  property.  The  ri^t  to  minerals 
under  eroiutd  was  separated  from  the  owner- 
■hip  of  the  superficies,  and  mining  privileses 
oonld  be  exercised  only  under  license  from  the 
overlord,  which  was  usually  given  to  the  first 
finder  in  consideration  of  a  share  of  the  profits. 
Nearly  all  these  rights  and  the  royalties — 
litcraUy  the  king's  fees  —  derived  frost  them 
have  passed  into  modem  law  as  ric^ts  and 
revenues  of  the  State.  In  modern  Gur(^>ean 
legislation  the  distinction  of  movables  from 
immovables  is  nominally  preserved,  but  has 
long  since  been  obscured  by  the  practical  uni~ 
formi^  of  the  rules  governing  the  rii^it  to 
hold,  di^Kise  of  or  inherit  property,  irre- 
spective of  its  mobility  or  immotnlity.  All 
oroperty  to  which  there  is  no  one  entitled  to 
legal  possession  belongs,  or  escheats,  to  the 
State.  The  Code  Napoleon  awards  Irhor 
(treasure  trove)  to  the  finder  and  so  does 
the  Civil  Code  of  German/.  The  Soman  rules 
of  "accession*  and  •specification'  have  been 
Itenerally  accepted,  though  stress  is  laid 
u>  some  modern  cades  upon  die  rdative 
value  of  the  nova  ipedes  produced  and 
the  material  out  of  which  it  has  been 
fashioned.  Such  modem  law  terms  as  da- 
■mame,  Etgenthitm  and  proptriy  define  ri^ts 
identical  with  those  defined  by  domimum  and 
proprietas.  their  Roman  equivilents,  except 
Aat  modern  law  regards  some  forms  of 
gnalified  possession  as  proprietory  in  character. 
The  most  advanced  view  oE  modem  European 
jurists  is  diat  which  regards  possession  as  not 
a  rif^t,  but  a  'social  function,"  the  recognition 
and  protection  whereof  by  the  Stale  is  con- 
ditioned upon  the  exercise  of  the  privilege .  (or 
function)  of  ownership  lo  the  greatest  possible 
advantMie  of  the  community  as  a  whole.  The 
Swiss  Code  declares  the  misuse  of  property  to 
be  unlawfid. 

BngUah  and  American  Law  is  character- 
ized by  the  cleavage  between  the  rules  govern- 
ing «real"  and  "personal'  property.  This 
d^vage  is  due  in  the  first  instance  to  the  ex- 
cepdonal  character  impressed  upon  estates  in 
land  I^  the  feudal  system  — land  beinR  "held* 
not  owned.  The  terms  'real"  and  "personal* 
however,  did  not  originally  define  two  kinds  of  . 
property,  but  indicated  a  distinction  betwea^ 
vanous  early  forms  of  judicial  procedure.  VS 
•real*  action  was  one  whereby  possessionf  df 
the  thing  itself,  which  was  the  subject  maU^r  of 
the  controversy,  could  be  recovered.  j\-n  a 
personal  action  the  suitor  laid  claim  .Wq^  ^nd 
could  obtain  no  more  than,  an  lafdenuiitT 
(damages)  for  the  withholding  of,  /^  injury 
done  tO(  a  thing  or  his  rights  thereilir  The  in- 
destrucutnlity  of  land,  and  the  pi^wers  and 
dignity  attaiiied  to  the  tenure  theref,£  favored 
recourse  to  'real*  actions  to  recov4\ius£ession 
by  those  dispossessed,  or  prevenlfd^  by  tres- 
passers from  the  use  and  enjoyimbnt,  of  such 
propertv.  By  the  most  obvious  association  of 
ideas  me  subject  mattet_of  'reay*   actions  be- 


came 'real'  property.  The  distiiuci 
real  and  personal  property  doeS'  r 
however,  with  the  disiincdon  bet^i 
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and  immovables,  or  between  an  estate  in  land 
and  the  ownership  of  goods  and  chattels.  Ndt 
all  interests  in  land  could  become  the  siAjects 
of  'real*  actions.  Leaseholding  was  deemed 
degrading  to  a  'freeman,*  the  payment  of  rent 
in  manual  labor,  in  money  or  in  kind,  being 
considered  an  act  of  servility.  The  right  of  a 
tenant  was  not  vindicable  by  a  'real*  action 
and,  when  dispossessed,  even  though  the  dia- 
possessor  be  his  landlord,  the  tenant's  only  re- 
course was  a  'personal*  action  for  danugel 
The  measure  of  damage  being  rent  paid,  if  he 
paid  nothing  after  dispossession,  he  could 
recover  nothing.  Easements,  rents  and  profits, 
however,  are  real  property,  because  they  were 
rights  to  which  the  early  common  law  extended 
the  protection  of  'real*  remedies.  The  right 
of  property  in  chattels  is  absolute  in  the  highest 
degree,  a  man  may  do  as  he  will  with  his 
own.  A  man's  ri^t  to  his  land,  however,  is 
not  so  untrammelcd.  No  man  has  the  right  to 
excavate  his  own  land  so  as  to  withdraw  lateral 
support  from  his  neighbor's  land  and  the  build- 
ings thereon ;  no  man  may  vitiate  the  air  over  his 
jKUghbor's  land  by  noxious  gases  or  m^odor- 
ous  vapors,  or  impair  the  vaTue  and  usefulness 
of  other  property  by  maintaining  nuisancos  on 
his  own;  no  man  may  divert  or  otherwise  un- 
reasonably interfere  with  watercourses  runniqg 
through  his  own  and  other  land.  Further 
limitations  are  placed  on  proprietory  rights  in 
land  by  building  codes,  and  by  zoning  commit- 
sions  and  other  public  authorities.  Intan^tde 
objects,  such  as  patents,  good  will,  etc.,  are 
proper^  just  the  same  as  are  tangible  objects. 
Ownership  is  a  right  in  rem,  meaning  a  riglit 
whidi  the  owner  holds  against  the  whole 
world,  as  distinguished  from  a  ri^ht  in  pet' 
ionmn,  which  is  actionable  only  against  one  or 
more  ascertained  or  ascertainable  pc^ons. 
When  a  right  in  rem  is  infringed  a  right  m 
personam  comes  into  existence,  which  i^  en- 
forcible  against  the  infringer.  This  right,  ho*- 
ever,  is  not  correctlj'  defined  as  possessory. 
English  and  American  legal  terminology 
whereby  ckoies  i«  action  are  called  'proper^r 
is,  therefore,  rather  confusing.  In  all  essentials 
the  American  and  English  law  of  personal 
property  is  in  harmony  with  the  modem 
European  and  ancient  Roman  laws.  Feudal 
tenures  were  never  recognized  in  the  United 
States  atidhavc^beeii  ibrmally  abtA'tshed  in 
rii|.l|gill  lili  M  iilili  The  distinction  between 
^eSr  and  personal  property  survives  mainly  in 
the  differences  in  die  rights  of  succession  aod 
inheritance,  and  in  the  formal  methods  re- 
quired for  transferring  title  to  land,  while 
ownership  of  goods  is  conferred  by  their  mere 
delivery-  Peculiar  to  American  law  are  the 
Constitudonal  guarantees,  which  forbid  the 
taking  of  private  properly  for  ptditic  uses  with- 
out compensation  of  the  owner^  or  the  deprival 
of  any  man  of  his  possessions  except  as 
punishment  for  crime  aod  by  due  process  of 

BibBofiaphy.— Alvarez,  A.,  Dugut,  L.. 
Giarmont,  J,  and  others,  'Progress  of  Con- 
tinental Eurcyiean  Law  in  the  19*  Century' 
(Eng.  trans.  Iv  L.  B.  Re^pster.  Vol.  XI  of 
Continental  L«al  History  Series,  Boston  1918) ; 
Austin,  John.  "Jurisprudence  or  the  Pl>ilos°P»'' 
of  Positive  Law>  (Sth  ed,.  London  1885)  ; 
Gains,   'InstitateG>    (Eng.  traas.  By    E.  roite, 
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Stephek  Pfetu 

PROPERTY  PROTECTION.  See  lu- 
TEiNATiONAL  Unions  fob  the  Pbotection'  of 
PsoTERTY.    a.  Indmirial ;  b.  Priva/e. 

PROPERTY  TAX.    See  Taxation. 

PROPERTY  TEST  FOR  SUFFRAGE. 
See  Eleciokal  Quautications. 

PROPHET.    See  Pkophecy. 

PROPHET,  an 
See  Mantis. 

PROPITIATION,  the  act  or  means  of  ap- 
peasing- or  ataning.  It  is  a  Biblical  and  theo- 
logical term  applying  especially  to  Qirist  and 
his  death.  Saint  John  (1,  ii,  2)  says,  "He  (that 
is,  Christ)  is  the  propitiation  for  our  sins." 
The  end  of  all  the  sacrifices  prescribed  in  the 
Old  Testament  was  to  obtain  propitiation,  to 
pro^tiate  an  offended  Creator.     See  Atone- 

IfENT. 

PROPOLIS.    See  Bee-keeping. 

PROPHECY.  I.  Defiidtioa.— The  word 
prophet  is  derived  from  the  Greek  word 
irpB^TK,  which  doubtless  meant  originally  an 
Interpreter,  then  more  specifically  an  interpreter 
of  deity.  Hence  a  prophet  may  be  defined  as  a 
f»erson  who  is  considered  to  speak  bv  the  direct 
inspiration  of  a  deity  or  spirit,  while  prophecy 
is  the  message  of  a  prophet.  The  prevailing 
idea  that  fte  fundamental  meanine  of  prophecy 
is  prediction  is  thus  erroneous,  although  predic- 
tion is  often  associated  with  the  work  of  a 
prophet.  Prophecy  was'^thys  ati, endeavor  to 
ascertain  the  will  of  die  deity  by  personal  or 
subjective  means,  in  contrast  wifli  omens  and 
some    forms  of   oracles  which  used  external 

II.  Prophecy  among  other  Nations  aside 
from  the  Hebrews.—  Prophecy  was  common  in 
the  early  history  of  the  world,  although  ordi- 
narily much  less  frequently  than  oracles  and 
omens.  It  prevailed  particularly  in  Greece. 
Specially  celebrated  was  the  Pythia,  the  priest- 
ess of  the  Pythian  Apollo  at  Delphi,  who  spoke 
in  an  ecstatic  state  supposed  to  be  caused  by 
vapors  from  a  chasm  in  the  temple.  There  were 
also  various  sibyls  in  Greece,  their  number 
varying  in  the  traditional  accounts  from  four  to 
ten.  These  sibyls  were  hi^Iy  esteemed  by  the 
Romans  and  some  of  their  written  productions 
were  regarded  with  great  veneration.  In  the 
Semitic  Rroup  of  peoples,  aside  from  the 
HArews,  there  is  no  explicit  evidence  of  the 
presence  of  prophets  among  the  Babylonians 
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inferred  from  their  similarity  t 
Phcenicians.  They  are  found  amon^  the  Arabs, 
being  there  called  by  the  name  kahin,  which  is 
the  same  as  the  Hebrew  word  for  priest,  and 
the  Anh  prophets  sometin>es  acted  also  as 
priests.  They  are  also  found  in  the  service  of 
the  Phtenician  Baal,  as  appears  from  the  Old 
Testament  accounts.  No  important  written 
records    of    the   utterances    of  any    of    these 

Erophets  outside  of  the  Hebrew  people  have 
een  preserved,  the  Sibylline  Books,  reputed  to 
be  of  Greek  authorship,  being  almost  entirely 
late  Jewish  compositions,  thus  really  pseudony- 
mous, with  some  Christian  fragments.  Proph- 
ecy among  other  nations  aside  from  the  He- 
brews was  ordinarily  of  the  clairvoyant  type, 
being  given  in  answer  to  specific  questions  of 
individuals,  and  hence  of  no  general  or  per- 
manent value. 

III.  Hebrew  Prophecy.  1,  General  Coth 
ceplion.— The  usual  Hebrew  word  for  proidiet 
is  ^^  While  the  meaning  of  the  word  is 
disputed,  it  seems  probable  that  its  etymological 
significance  is  "speaker"  '  hence  it  has  the  funda- 
mental idea  of  one  who  speaks  for  God,  in 
accordance  with  the  discussion  above.  The 
Hebrew  prophet  always  spoke  in  the  name  of 
Yabweh.  As  among  other  nations,  there  are 
indications  that  in  early  times  prot^ets  and 
priests  were  connected;  even  some  oi  the  later 
prophets,-  as  Jeremiah  and  Ezeldel  were  from 
priestly  families. 

2  Hutorical  Development.—  Considered  his- 
torically, the  Hebrew  prophets  may  conveniently 
be  divided  into  three  classes,  which  are  not, 
however,  entirely  distinct  from  each  other,  an 
individual  sometimes  exercising  functions  be- 
lon^ng  to  more  than  one  class,  and  all  of  them 
having  certain  characteristics  in  common.  These 
classes  may  be  called  seers,  oral  prophets,  and 
writing  prophets.  '  The  seer  was  consulted  tqr 
individuals  concerning  personal  matters,  Samuel, 
according  to  one  representation,  belonging  to 
ihia  class,  1  Sam.  ix,  7-8.  This  class  seems  to 
have  been  an  early  development,  but  it  probably 
continued  active  until  a  late  period.  The  oral 
prophets  were  concerned  with  the  affairs  of  the 
nation  and  of  the  king  as  the  representative  of 
the  nation.  Their  work,  however,  was  specific, 
their  usual  task  being  to  give  advice  concern- 
ing a  particular  situation,  especially  when  con- 
vsulted  by  the  king.  These  may  be  called 
fergely,  but  not  entirely,  professional.  Many 
no'  doubt  also  acted  as  seers.  The  writing 
profihets  were  distinguished  superliciaUy  t^  the 
fact  t^^t,  while  their  messages  were  ordinarily 
proct^*d  orally,  later  these  messages  were 
comminpd  to  wnting,  either  by  the  prophet 
himself  fer  by  his  disciples.  But  this  really  re- 
sulted frt)ni  a  deeper  distinction.  Their  mes- 
sages we^  actually  characterized  by  great  and 
permanent  significance ;  they  not  only  gave  a.i- 
vice  1nr3,**'"'Ce  to  a  particular  situation,  as 
Isaiah  to  *haz  and  Hezekiah,  but  they  based 
funJNmental  and  comprehensive  teadiing 
his  relations  to  men  and  his 


concerning 


.lament  a! 


>db,Google 


PBOPHBCT 


666 


prophetic  books  of  the  Old  Testament  contaiii 
the  messages  of  this  class,  as  well  as  other  por- 
tions, su<£  3.S  the  prophetic  narratives  oi  the 
Pentateuch  known  as  J  and  £. 

3.  Characteritlics  of  the  Prophets.—  The 
prophets  often  formed  guilds,  living  together 
m  communities.  These  guilds  are  frequently 
called  "sons  of  the  prophets.'  compare  also  the 
desienation  "a  band  of  prophets*  1  Sam.  x,  S, 
1ft  Such  guilds  are  mentioned  several  times 
during  the  fife  of  Samuel,  I  Sam.  x,  5,  10;  xix, 
18-19,  etc.,  in  the  time  of  Elijah  and  EUsha, 
1  Kings  XX,  35 ;  2  Kings  ii.  3,  5.  7,  15,  etc,  and 
in  the  time  of  Amos,  Amos  vii,  14.  Presuma~ 
bly  this  was  a  continuing  feature.  Samuel  and 
Elisha  were  particularly  connected  with  these 
guilds.  The  writing  prophets  were  independ- 
ent of  them  and  sometimes  hostile. 

Gifts  or  fees  to  the  prophets  were  customary. 
A  fee  (or  professionju  services  was  expected 
when  a  seer  was  consulted,  1  Sam.  ix,  7-8; 
1  Kings  xiv,  3.  A  gift  of  first-fruits  was  made 
to  EUsha,  2  Kings  iv,  42.  The  prophets  seem 
ordinarily  to  have  made  their  Uvin^^  by  proph- 
esying, as  is  indicated  by  Micah  lii,  5 ;  ^e- 
Idel  xui,  19;  Amos  vii,  12,  etc  But  no  such 
gifts  seem  to  have  been  made  to  the  writing 
prophets,  and  Amos  repudiates  the  idea,  Amoi 
vii.  14. 

The  prophets  were  often  marked  by  a  dis- 
tinctive dress,  viz.,  a  hairy  mantle,  1  Kings  xix, 
13;  2  Kings  i,  8;  Zechariah  xiii,  4.  Naturally 
this  would  be  especially  characteristic  of  the 
prophetic  guilds,  the  writing  prophets  appar- 
ently not  following  the  practice.  A  distinctive 
sacred  mark  in  the  forehead  is  mentioned  only 
once,  1  Kings  xx,  41. 

In  the  early  times  religious  estacy  or  frenzy 
vas  a  prominent  characteristic  of  the  prophets, 
1  Sam.  X.  9-13;  xix,  18-24,  as  was  the  case  also 
with  prophets  of  the  Phoenician  Baal,  1  Kings 
xviii,  28;  similar  is  the  condition  of  Elijan 
when  he  runs  before  the  chariot  of  Ahab,  1 
Kings  xviii,  46.  In  2  Kings  ix,  11  one  of  Ae 
projects  is  called  mad.  This  frenzied  condi- 
tion was  excited  especially  by  music,  consult 
1  Sam.  X,  S;  2  Kings  iii,  15.  This  condition  is 
not  mentioned  in  the  later  time  and  doubtless 
gradually  ceased.  Dreams  and  visions  were 
also  part  of  the  experience  of  the  prophets. 
But  these,  especially  dreams,  became  less  fre- 
^ent  in  the  later  times. 

The  prophets,,  especially  the  oral  prophets, 
often  gave  a  message  that  suited  those  con- 
sulting them,  in  particular  mess^es  of  ,pro«- 
peri&  for  the  long  and  the  nation.  Such 
prophets  may  be  described  as  professional,  they 
regarded  their  work  as  a  profession  with  no 
h^h  conception  of  its  religious  significance. 
Some  of  these  prophets  were  no  doubt  insincere, 
other  perhaps  merely  professional  and  con- 
ventional, repeating  the  messages  of  earlier 
prophets  with  no  distinctive  addition  of  their 
own-  In  the  Old  Testament  these  are  not  de- 
scribed as  false  prophets,  but.  at  times^as 
prophesying  falsely  or  prophesying  lies.  The 
writing  prophets  come  into  sharp  opposition 
with  prophets  of  this  kind.  The  favorable 
message  of  such  prophets  is  mentioned  in 
Isaiah  XXX,  10;  Micah  iii,  5;  I  Kings  xxii,  13: 
Jeremiah  xxiii,  17;  xxviii,  1-4,  etc  Several 
of  the  oral  prophets,  however,  exerted  a  very 


inumrtant  influence  in  reference  to  national 
afmrs.  Thus  Samuel  anointed  Saul  as  king, 
and  later  announced  his  rejection  and  anointed 
Oavid ;  Oavid  followed  the  instructions  of. 
Gad,  1  Sam.  xxii,  5;  Nathan  gave  David  direc- 
tions concerning  the  temple,  2  Sam.  vii,  Ifi, 
and  rebuked  hmi  for  his  sin,  2  Sam.  xii,  7; 
while  the  importance  of  the  work  of  Elijah 
and  Elisha  is  well  known. 

The  conviction  of  the  prophets  that  Yahweh 
was  speaking  through  (hem  seemed  universaL 
T^s  appeared  to  be  quite  as  strong  in  the  case 
of  the  lower  prof  ess  iona!  prophets  as  with 
those  of  a  higher  kind.  How  fully  this  con- 
viction was  justified  in  each  case,  therefore, 
must  be  determined  by  careful  study,  especially 
by  the  contents  of  the  individual  message. 

The  dominant  purpose  of  the  actually  sin- 
cere prophets  may  be  stated  thus:  so  to  pre- 
sent the  truth  of  God  as  to  produce  practical 
religious  results.  This  appears  from  a  study 
of  the  various  elements  in  their  messages,  and 
of  course  ap^es  more  fully  to  those  of  the 
higher  kind.  The  national  interest  has  a  funda- 
mental religious  basis ;  the  social  teachings, 
frominent  as  they  are,  are  essentially  re- 
igious;  and  the  ethical  teachings,  which 
are  conspicuous,  have  a  relif^ous  centre. 
The  teachmg  is  pre-eminently  practical  rather 
than  speculative,  the  message  of  the  prophet 
was  fundamentally  a  message  to  his  own  lime. 
In  connection  with  what  has  already  been 
said,  the  matter  of  prediction  and  fulfilment 
may  be  noted.  The  message  in  prediction,  as 
elsewhere,  was  for  the  time  of  the  prophet; 
the  aim  of  prediction,  therefore,  was  not  to  . 
present  a  program  for  the  future,  but  to  teach 
the  comprehensive  truth  concerning  God  and 
His  principles  of  action  for  the  sake  of  the 
present  effecL  Hence  the  prediction  was  not 
a  statement  of  that  which  the  prophet  thought 
must  necessarily  lake  place,  but  rather  a  presen- 
tation of  the  prophet's  expectation  or  ideal,  with 
a  view  to  the  encouragement  or  warning  of  his 
hearers.  Fulfilment  of  details,  therefore,  is  not 
to  be  expected  and  docs  not  ordinarily  appear; 
there  is  a  more  general  fulfilment  in  the  reali- 
zation of  the  principles  that  are  stated. 

In  the  latter  part  of  the  Old  Testament, 
chronologically  considered,  prophesy  began  to 
pass  into  apocalyptic^  as  in  the  book  of  Dan- 
iel and  in  small  portions  of  other  books,  which 
finally  replaced  prophecy  in  the  Jewish  thou^t 
of  the  two  centuries  before  Christ  and  the 
first  century  after  Christ.  Sec  Apocalyptic 
Literature. 

rV,  Prophecy  in  the  New  Testament.  In 
the  New  Testament  the  prophet  is  in  general 
an  interpreter  of  God's  message,  who  speaks  to 
the  edification  of  the  church,  1  Cor.  xiv,  3, 
24,  25,  prediction  bang,  only  rarely  mentioned, 
as  in  Acts  xi,  28;  xxi,  10—11.  Prophets  formed 
a  special  class  in  ^e  diurch,  ranking  next 
after  apostles,  1  Cor.  xii,  28;  Eph.  iv,  II,  and 
much  superior  to  the  possessors  of  the  gift  of 
tongues,  1  Cor.  xiv,  5,  39. 

Biblfogniphy.— Bennett,  W.  H.,  'The  R<- 
liltion  of  the  Post-exilic  Prophets*  tEdirfcurgh 
1907) ;  Buttenweiser,  Moses,  'The  Prophets  of 
Israel>  (New  York  1914);  Jordan,  W,  G., 
'Prophetic  Ideas  and  I(leals>  (New  York 
1902)  :  Kaplan,  J.  H.,  'Psychology  of  Prophecy* 
(Philadelphia  1908);  Knuldson.  A.  C.  'The 
Beacon  Li^ts  of  Prophecy*  (New  Yoi^  1914)  ; 
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Kuenen,  Abraham,  'The  Prophet*  and  Proah- 
«cy  in  Israel'  (London  18?7)  ;  Robinson,  H.  W., 
'The  Religious  Ideas  of  the  Old  Testament' 
<London  1913)  ;  Smith,  W.  R.,  'The  Prophets 
of  Israel'   (New  York  1897). 

Geobge  Rickek  Berry, 
Professor    of    Old    Testament    InttrprHation 
attd  Stmitw  Languages,  Colgate  University. 

PROPONTIS.    Sm  Maruoba,  Sea  o¥. 

PROPORTION,  an  equality  of  ratios:  a 
series  in  which  the  first  of  any  even  number 
of  terms  bears  the  same  mathematical  relation 
to  the  second  term  as  each  other  odd-numbered 
term  does  to  the  even-numbered  term  which 
immediately  follows;  thus  4,  12;  5,  15;  6,  18 
{or  4:12=5:1S  =  6;18.  or  4:12:  :S:15;  :6:li 
these_  fonns  being  read  "4  is  to  12  as  S  is  to  15 
as  6  is  to  18,»  etc)  is  a  geotnetricai  proportion. 
The  definition  given  above  using  the  words 
■same  mathematical  relation*  shows  that  there 
may  be  other  than  geometrical  proportions,  in 
which  the  relation  is  the  fundamental  one  of 
multiplication  (or  division).  The  fundamental 
relation  of  addition  (or  subtraction)  also  gives 
rise  to  a  proportion,  the  so-called  arithmetical 
proportion;  thus  4,  6;  7,  9;  11,  14,  or,  generaliz- 
ing, a,  a  +  d;  b,  b  +  d;  c,  c  +  d,  are  in  arith- 
metical proportion  as  each  odd-numbered  term 
is  related  to  its  corresponding  even-numbered 
term  by  the  difference  3.  The  distinction  be- 
tween geometrical  and  arithmetical  is  here  the 
same  as  in  progressions  (q.v.),  and  the  propor- 
tion is  merely  a  special  case  of  progression. 
It  is  perfectly  obvious  that  the  concept  of 
the  proportion  may  he  applied  elsewhere,  the 
■  relation  for  example  being  not  that  oE  multipK- 
cation  (or  division)  nor  that  of  subtraction  (or 
addition),  but  that  of  evoltilion  (or  involution)  ; 
htus  4,  16;  5  25;  11,  121,  is  a  series  in  which 
the  analogy  between  terms  1  and  2,  holds  in 
the  case  of  terms  3  and  4,  as  well  as  terms  5 
and  6,  the  relation  being  that  of  the  root  to  the 
square.  But  this  general  concept  of  the  propor- 
tion or  analogous  relation  finds  small  place  in 
mathematics,  even  the  most  modern  thcoi^  be- 
ing little  fresher  than  Euclid's  Fifth  Book, 
which  was  derived  in  pari  from  Pythagoras, 
and  which  is,  save  for  the  difficulty  in  the 
treatment  of  incomraensurables.  far  superior, 
though  reckoned  more  difficult,  tiian  the  numer- 
ical treatment  which  came  into  vogue  in  the 
Middle  Ages;  Euclid's  method  is  concerned  with 
lines,  instead  of  numbers.  To  all  intents  and 
purposes  the  modern  method  like  Euclid's  is 
concerned  merelv  with  geometrical  proportions. 
in  a  geometrical  proportion  the  odd-numbered 
terms  are  called  the  antecedents,  the  even  the 
consequents;  the  first  and  fourth  terms  the  ex- 
tremes, (he  second  and  third,  the  means.  A 
mean  proportion  has  the  second  and  third  terms 
identical  as  a:  b^=h:  c,  which  may  more  con- 


veniently be  written  - 


The  chief  prop- 


erties of  a  geometrical  proportion,  say  —  — — 

are  the  following:  (1)  the  product  of  the  mean 
equals  the  product  of  the  extremes,  bc^a. 
(clear  of  fractions) ;  (2)  the  terr 


portion  by  composition,  - 


(add  1 


to  each  mfnher  of  tlK  oiiginBl  eqtiMion)  ;  (3) 

a—b 
the  tenns  are  m  praporti<Hi  by  dividon,  — —  =i 

b 
c~d 
(subtract  1  from  cadi  member) ;  (4)  the 

terms  arc  in  proportion  by  composition  and 

a+ft       c+d 
division, ^= (divide  the  equation  in 

(2)  by  the  equation  in  (3)). 

PROPORTIONAL  RKPRE8KNTA- 
TION,  as  Its  name  suggests,  is  the  restih  ob- 
tained when  the  members  of  legislative  bodies 
are  m>  chosen  that  each  party  or  faction  in  the 
rodng  population  is  represented  by  a  number  of 
delegates  proportionate  to  its  numerical  voting 
strength. 

Proportional  representation  gained  respecta- 
bility as  a  reform  in  England  and  the  United 
States  largely  as  the  result  of  the  able  expo- 
sition of  its  principles  made  by  Mr.  Thomas 
Hare  in  1859  and  John  Stuart  Mill  in  1862. 
Since  its  underlying  principle,  as  will  be  later 
pointed  out,  is  destructive  of  tfie  two-party  sys- 
tem which  forms  the  framework  of  the  present 
English  and  American  political  structures,  it 
IS  natural  that  it  should  have  received  scant 
recognition  or  approval  from  party  leaders.  It 
has  been  put  into  practice  in  the  United  States 
only  in  those  rare  instances  in  which  the  prin- 
ciple of  non-partisanship  has  found  expression, 
-^instances  thus  far  confined  in  the  main  to 
cities  in  which  the  new  forms  of  commission  or 
city  manager  organixatioo  have  heen  adopted. 
The  socialist  party  indorses  its  application  in 
State  and  National  governnient.t,  and  one  or 
two  non-political  or^nizations  are  conducting 
campaigns  of  education  in  its  behalf. 

Method  of  Operation.— The  nature  and 
working  of  proportional  representation  may 
best  be  made  clear  by  an  examination  of  die 
two  leading  methods  which  have  been  devised 
tb  give  it  effect 

(a)  The  single  tronsferablt  wote.— This 
system  is  applicable  to  an  election  in  vrfiidi  sev- 
eral rqiresentatives  are  to  be  chosen  front  a 
large  constituenqy.     Suppose  six  vacancies  are 

be  filled  by  an  electorate  of  60,000  voters. 


-  jd  the  party 

which  cast  the  majority,  or  even  the  plurality 
in  case  more  than  two  partiei  had  tickets  in 
the  field,  would  elect  all  six  representatives.  It 
might  be,  therefore,  that  31,000  voters  would 
elect  all  the  representatives  and  the  other  29,- 
000  would  go  unrepresented.  By  the  use  of 
the  single  transferable  vote  each  voter  would 
vote  not  for  six  candidates  hut  for  one.  Any 
candidate,  therefore,  who  received  10,000,  or 
one-sixth  of  the  total  vote  cast,  would  be 
elected.  In  this  way  any  grotip  in  the  commu- 
nity which  had  this  much  voting  stren^  couM 
secure  the  election  of  one  representative.  With 
no  other  provisions  for  expressing  a  preference 
between  candidates  this  system  would,  of  coarse, 
tend  to  give  the  same  representation  to  all 
groups  of  voters  alike  provided  they  could  each 
cast  a  vote  of  10,000.  A  vot«r  might,  therefore. 
find  himself  wasting  bis  vote  by  casting  it  eidier 
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for  a  man  who  faad  already  received  more  tban 
cnoogh  votes  to  elect  bim  or  for  a  man  who 
did  not  receive  enoogli  to  elect  him.  To  avoid 
this  dtffietil^  Uie  siojEle  vote  u  made  ^traiuier* 
able  by  allowins  the  voter  to  indicate  bis  second, 
third,  fourth,  fifth  and  sixth  choices  or  as  maity 
bf  them  as  he  cares  to  indicate.  If  die  man  for 
whom  be  has  expressed  bis  first  choice  does 
not  need  his  vote,  or  cannot  be  elected  even 
with  the  ^d  of  it,  then  his  second  choice  vote 
is  added  to  the  total  first-choice  votes  of  the 
man  for  whom  it  is  expressed,  and  so  on.  In 
dns  way,  by  countiRg  as  many  of  die  later 
dioices  as  are  necessar^^  to  secure  the  election 
of  six  men  eadi  group  in  the  electorate  is  able 


Other  words,  40,000  of  the  60,000  could  by  ex- 
pressing their  first  four  chmces  elect  four  men. 

This  system  was  roughly  the  one  advocated 
hf  Hare  and  bears  his  name.  It  has  been  modi- 
fied in  many  ways  espedally  in  the  matter  of 
the  counting  of  the  votes  and  the  procedure  In 
the  elimination  of  the  weak  candidates  A  good 
many  detailed  problems  arise  in  cotmection  with 
its  application  which  cannot  be  mentioned 
here. 

(b)  The  List  System.— TiAs  system  gives 
the  voter  a  chance  to  express  a  preference  not 
only  for  an  individual  candidate  but  also  for 
a  par^  or  group.  The  names  of  candidates  are 
put  on  the  ballot  in  lists  or  blocks  so  that  those 
of  similar  views  are  grouped  toother.  '  The 
voter,  as  in  the  first  system  descnbed,  has  but 
one  vote  to  cast  and  he  casts  it  for  one  candi- 
date on  one  of  the  lists.  This  vote  counts  one 
in  determining  how  many  candidates  the  ad- 
lierents  of  that  list  are  to  elect  and  it  also  connts 
one  toward  the  election  of  a  single  candidate 
on  that  list  The  proportion  of  the  total  vote 
which  is  cast  for  a  smgle  list  determines  the 
number  of  representatives  which  are  chosen 
from  that  list;  and  when  that  number  has  been 
determined  the  highest  candidates  on  the  list 
are  chosen.  Thus  a  man  may  vote  for  a  man 
who  is  defeated  yet  at  the  same  time  further 
the  election  of  another  candidate  from  the  same 
list  or  party. 

Minority  Repreaentatioa.— The  chief  dif- 
ference in  principle  between  proportional  repre- 
sentation and  minority  representation  is  that  the 
latter  system  seeks  to  secure  the  representation 
only  of  the  leading  minority  party  or  parties. 
It  may  be  presented  in  terms  of  the  IIUnolB 
nstem  of  minority  representation  adopted  in 
1870   for   the   election  of   the   lower  house   of 

ge  State  legislature.  This  is  a  system  of  cumu- 
tive  voting.  From  each  district  three  repre- 
sentatives are  to  be  dwsen  and  each  voter  is 
given  three  votes  to  cast  He  may  east  diem  in 
any  way  he  diooses,  —  one  for  each  of  the  three 
candidates,  two  for  one  and  one  for  another, 
one  and  one-half  each  for  two,  or  all  three  for 
one  candidate.  The  result  is  that  any  party 
in  any  district  which  can  cast  one-third  of  the 
total  vote  may,  by  concentrating  or  'plumping* 
all  their  votes  on  one  man,  elect  him.  In  prac- 
tice it  has  commonly  worked  out  that  the  major- 
ity party  has  elected  two  candidates  and  the 
minority  has  elected  one.  The  smaller  minority 
parties  go  unrepresented.  Under  extraordinary 
ci re mr stances  die  minority  party  by  supporting 
solidly  two  candidates  has  been  Mile  tt>  elect 
them  both  against  the  majority  party  whidi  bu 


unvmely  scattered  its  voto  among  three  candi- 
dates. To  avttd  this  the  party  managers  have 
naaaUy  tri«d  to  limit  the  mimber  of  candidates 
of  Itor  parties  to  the  numtMr  thqr  can  reason- 
■Aily  expect  to  elect  In  ttUs  way  the  freedom 
of  cltoice  of  tbe  voter  is  somewbai  abridged. 

Arsmnenta  for  Propoitionid  R«c«Mata- 
tion.— The  arguments  in  favor  of  propoi^ 
tional  representation  may  be  sununanaedas  f{4> 
lows  ]  First,  it  wonid  prevent  the  ntm-repre* 
seniation  of  any  respectable  minority  in  the 
body  politic  but  allow  each  group  to  enjoy  that 
share  in  political  power  to  which  its  numbers 
entitle  iL  The  domination  of  majorities  wouM 
be  abolished.  Second,  attention  would  be  cen- 
tered upon  the  selection  of  men  who  represent 
a  definite  body  of  opinion  rather  than  upon 
men  who,  as  now,  represent  a  definite  ^cogn^h- 
ical  unit  or  district.  Third,  by  the  wide  range 
of  choice  open  in  the  election  the  necessity  for 
complicated  nominating  machinery  with  all  the 
evils  attendant  upon  it  would  be  obviated. 
Finally,  it  would  tend  to  break  up  the  bl-parlj 
system  and  the  elaborate  organizations  and 
methods  of  control  which  that  system  produces, 
and  replace  it  by  a  natural,  informal  and  genu- 
ine alignment  of  the  people  along  the  lines 
markecTout  by  the  actual  divisions  in  the  public 
opinion  of  the  community.  This  is  peculiarly 
desirable  in  mimicipal  government  where  the 
influence  of  Slate  and  National  parties  domi- 
nates municipal  politics  to  the  exclusion  of  local 
issues.  For  this  reason  proportional  represen- 
tation^ has  developed  most  rapidly  and  success- 
fully in  cities. 

Arguments  Against— The  following  argu- 
ments are  advanced  by  the  opponents  of  pro- 
portional representation:  First,  the  systetd 
makes  the  formulation  and  development  of  a 
legislative  policy  very  difficult    The  legislature 


act  they  work  out  are  usually  compromises 
which  really  do  not  represent  the  real  views  of 
any  group.  Furthermore,  respmisibilily  is  kwt 
in  such  a  case.  Under  the  two-party  systta 
each  party  goes  before  the  people  on  a  certain 

Elatform  and  Ac  soecessfuf  one  may  properly 
e  held  responsible  for  die  carryins  out  of  that 
policy.  With  a  hrge  mnnber  of  parties  the 
policy  which  is  ultimately  agreed  upon  is  one 
upon  which  die  electorate  may  never  have  ex- 
pressed itterf  and  no  one  group  can  be  held 
acGOtuitable  for  it.  Second,  it  is  very  hard  to 
Bay  jost  what  is  being  represented  in  an  elec- 
ti<m  held  under  this  system.  The  groups  vdiidi 
may  tonporarily  sather  in  support  of  a  candi- 
date ma^  be  based  upon  racial,  religious,  social, 
or  political  grounds,  and  the  legislative  body 
whidi  resuhs  may  be  a  mosaic  of  widely  diveN 
gent  and  incompatible  interests  with  no  common 
ground  upon  which  to  meet.  Third,  it  is  urged 
uiat  the  average  voter  would  not  be  able  10 
Tt>te  intelligently  die  somewhat  coraiJicated 
ballot  necessary  to  a  proportiona]  representa- 
tion scheme:  mat  it  enormously  increases  the 
£fllicultles  of  counting  the  election  and  materi- 
ally augments  its  cost. 

Eztendon  in  the  United  Statea. — Although 
proportional  representation  in  its  variotis  forms 
nas  been  used  rather  widely  in  Europe  for  many 
yeara  it  has  but  recently  made  its  appearance  ih 
this  country.  The  first  instance  of  its  use  was 
in  the  d^  of  Ashtabula,  Ohio,  in  1915  wfaete 
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under  a  new  dty  charter  it  was  used  in  the 
selection  of  the  municipal  commission.  In  1917 
it  was  incorporated  into  the  charter  of  Boulder, 
Colorado.  It  is  being  seriously  considered  as  a 
desirable  adjunct  to  the  commission  and  cl^ 
manager  types  of  municipal  govenunent. 

Consnlt  Humpfareys,  'Proportional  Repre- 
sentation' (1911) ;  Commons,  Troportiona! 
Representation'  (Zd  ed.,  1907)  ;  Hoag,  'Effec- 
tive Voting'  (1914;  Sen.  Doc.  3S9,  63d  Cong. 
2d  Sess.)  :  Holconibe,  'State  Government  in 
the  United  States'  (1916);  Proportional  Rep- 
resentation Review  (pubUshed  quarterly) ; 
Equity  (published  quarterly)  ;  Library  of  C^- 
greas,  a  List  of  Books  and  References  to  Pro- 
portional Representation  (1904). 

RoMtxr  Eugene  Cusrham, 
Associale  in  Political  Science,   Unwersity  of 
Illinois. 

PROPOSITION,  (1)  in  mathematics,  a 
statement  in  terms  of  something  proposed  to  be 
proved  or  done.  (2J  In  grammar^  a  sentence, 
or  part  of  one,  consisting  of  a  subject,  a  predi- 
cate, and  copula.  (3)  In  logic,  a  sentence,  or 
part  of  a  sentence,  affirming  or  denying  a  con- 
nection between  the  terms;  limited  to  express 
assertions  rather  than  extended  to  questions 
and  commands.  Logical  propositions  are  di- 
vided ;  First,  as  to  substance,  into  categorical 
and  hypothetical ;  secondly,  according  to  quality, 
into  affirmative  and  negative;  and  thirdly,  ac- 
cording to  quantity,  into  universal  and  particu- 
lar. (4)  In  poetry,  the  first  part  of  a  poem,  in 
which  Uie  author  states  the  subject  or  matter  of 
it.  (5)  In  rhetoric,  that  i/vluch  is  proposed, 
offered,  or  aflinned,  as  the  subject  of  a  dis- 
course or  discussion. 

PROPRffiTOR.    See  Proconsul. 

PROPRIETARIES,  in  American  history,  a 
coinmon  name  applied  in  colonial  days  to  those 
indivduals  to  whom  colonies  had  been  granted 
by  the  Crown.  Most  of  the  13  English  colonies 
were  originally  proprietary  but  New  York,  New 
Jersey  and  the  Carolinas  became  royal  prov- 
inces and  onljr  Pennsylvania,  Delaware  and 
Maryland  remained  such  until  the  time  of  the 
Revolution.  In  proprietary  governments,  the 
proprietor  appointed  the  governor,  and  is  gen- 
eral enjoyed  all  those  prerogatives  of  govern- 
ment which  in  tnonarcfaies  were  attached  to  the 
Crown.  The  laws  of  Pennsyivania  and  Dcla- 
g  subject  to  the  supervision  and  eon- 


'The  Origin  and  Growth  of  the  English  Colo- 
nies and  Their  System  of  (^cmmenf  (Ox- 
ford   1903) ;    Doyle,   J.   A.,    'The    English    ' 


History  of  South  Carolina  under  the  Proprie- 
tary Government'  (New  York  1897)  ;  Mereness, 
N.  D.,  'Maryland  as  a  Proprietary  Colony' 
(New  York  1901) ;  Osgood.  H.  L..  'The  Pro- 
prietary Proivince  as  a  Form  of  Colonial  Gov- 
ernment' (in  American  Hisioricai  Review,  VoL 
II,  p.  644;  Vol.  Ill,  pp.  31  and  244,  New  York 
1897-98);  Shepherd.  W.  R.,  'History  of  Pro- 
prietary (^vemment  in  Pennsylvania'  (in  Co- 
lumbia University,  Studies  in  History,  Econom- 
ies and  PubKc  Law,  VoL  VI,  New  York  1896) ; 
Whitehead,  W.  A.,  *Hast  Jers^  under  the  Fro- 


prietora'  (Nentric  1875) ;  Wuaar,  J.,  ed^ 
'Narrative  and  Critical  History  of  America' 
(Vols.  Ill  and  V,  fioiton  18M-V). 

PROPRIBTAmr  GOVBRNBCBNT.    See 

Colonial  (joveenusnt,  PaonuErAlay. 

PROPYL  (CJI,),  the  third  radical  of  die 
series  C%  Hi  ai.  It  does  not  exist  in  the  free 
state,  but  enters  into  the  composition  of  a  large 
series  of  important  compounds. 

PROPYL.fflA,  prdp-i-le's.  w  Greek  archi- 
lecture,  the  entrance  to  a  temple.  The  term 
was  emplo]^d  particularly  in  speaking  of  the 
superb  vestibules  or  porticoes  conducting  to 
the  Acropolis  (q-v.)  or  citadel  of  Athens,  vAich 
formed  one  of  the  principal  ornaments  of  the 
dty.  This  inagniiicent  work,  of  the  Doric  order, 
was  constructed  by  Pericles  (437-433  b.c.)  after 
the  designs  of  Mnesicles,  one  of  the  most  cele- 
brated architects  of  his  ag£-  Pausanias  says  it 
was  covered  with  white  Peutelic  marble,  re- 
markable for  the  size  of  the  blocks  and  the 
beauty  of  the  workmanship.  It  was  built  on 
the  foundation  of  an  earlier  gateway  and  was 
never  fully  completed.  The  imposing  structure 
consisted  of  three  parts:  a  central  ^teway  with 
wings  on  the  north  and  south.  Tile  building 
has  suffered  much  from  the  ravages  of  foreign 
invaders,  but  even  its  ruins  show  clearly  tne 
wonderful  beauty  which  must  have  been  pos- 
sessed by  the  original  structure.  Consult  Boet- 
bclier.  A,  'Die  Akropolis  von  Athen'  (Berlin 
18S8)  :  Bohu,  R..  'Die  Propylzen  der  AkropoGs 
lU  Athen'  (iflerlin  1882) ;  Doerpfeld,  W.,  'Die 
Propylaen  der  Akropolis  von  Athen'  (in  Kais, 
Deutsches  Archaologisckes  Inslitut,  Atheitische 
Abteilung,  MUteiiungen,  Vol.  X,  pp.  38  and 
131,  Adien,  1885):  id.,  'Zu  den  Bauwerkcn 
Athens'  (in  ib.  Vol.  XXXVI,  p.  Si,  Athen 
1911)  ;  Elderkin.  G.  W.,  'Problems  in  Periclean 
Buildings'  (in  Princeton  Monographs  in  Art 
and  Architecture,  No.  It  Princeton  1912); 
Fraier,  J.  G.,  'Pausania's  Description  of 
Greece'  (Vol.  II,  London  1898);  Harrison,  J. 
E,  'Primitive  Athens  as  Described  by  Thucy- 
dides'  (Cambridge  1906)  ;  Judeich,  W..  <Topo- 
diraphic  von  Athen'  (in  'Handbuch  der  Klas- 
sischen  Alteriums-Wissenschaft,  Vol.  Ill,  pt.  I, 
No.  2,  Munich  190S) :  Middleton,  J.  H.,  'Plans 
and  Drawings  of  Athenian  Buildings'  (in  So- 
ciety for  the  Promotion  of  Hellenic  Studies, 
Supplementary  Paper,  No.  3.  London  1900) ; 
Dinsmoor,  W.  B.,  'The  Gables  of  the  Propvlwa 
at  Athens'  (in  American  Journal  of  Archaiogy, 
Vol.  XIVj  p.  143.  Norwood  1910) ;  Penrose,  F. 
C,  'Principles  of  Athenian  Architecture'  (Lon- 
don 1888)  ;  Rohden,  H.  von.  'Pr^laen'  (in 
Baumeister.  A.,  ed.,  'Denkmaler  der  Klassischen 
Altertums,'  Vol.  Ill,  p.  1414,  Munich  1888); 
Stuart,  J.,  and  Revett,  N.,  'Antiquities  of  At- 
hens' (Vol.  n,  London  1784)  ;  Weller,  C  H., 
'The  Pre-Periclean  Propylon  of  the  Acropolis 


and  its  ilonuments'"  (New  YorkWlS)! 
PROROGATION  OP  PARLIAMENT, 
in  Great  Britain,  the  continuance  of  Parliament 
from  one  session  to  another,  as  adjournment  is 
a  continuance  of  the  session  from  one  day  to 
another  or  for  a  longer  period.  Prorogation 
determines  the  session,  but  adjournment  does 
not  After  a  prorofration  any  liill  which  has 
previously  passed  botn  houses  or  either  house, 
without  receiving  the  royal  s: 
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currcnce  of  the  other  bouse,  mvst  be  taken  up 
dt  novo.  Parliament  is  prorogated  by  the  tdiw 
in  person  or  by  his  cotnmissioners.  The  death 
of  the  crown  or  the  calline  out  of  the  militia  or 
reserves  during  a  period  of  prorogation,  im- 
mediately put  an  end  to  the  latter.  See  Gkeat 
Britain  —  Parliament. 

FROSAURIA,  a  subdasa  and  also  an 
order  Palaeozoic  reptiles.     See  Hdpbtouogy. 

PROSCBHIUH,  prfi-se'id'um,  in  Greek 
and  Romaa  theatres,  the  place  where  the  actori 
appeared.  It  was  in  front  of  the  rear  wall  or 
jikene.  The  front  part  of  it,  where  the  actors 
stood,  was  called  in  Greek  logtion  or  ocrihat 
and  in  Latin  Pt^pititm  and  was  elevated  above 
the  rest  oi  the  stage.  The  orchestra  was  in 
front  of  it  The  place  whore  the  actors  dressed 
and  undressed,  was  called  pattsceniMm.  Pro- 
jecting wings  on  each  side  of  the  proscenium 
were  called  paratcenia.  In  the  modem  theatre 
it  designates  that  part  of  the  stage  located  be- 
tween the  curtain  and  the  orchestra  and  usually 
including  the  jjrotcenium  arch.  The  boxes,  im- 
mediate^ adjoining  the  stage,  therefore,  are 
usually  called  proscenium  btixies. 

PROSCRIPTION,  in  Romm  hutory  a 
mode  of  getting  rid  of  enemies,  first  resorted  to 
by  Sulla  in  82  b.c  and  imitated  afterward  in 
the  years  that  closed  the  republic.  It  literally 
sigmfieE  'a  writing  before"  and  commonly 
meant  an  advertisement  or  announcement  of 
articles  to  be  sold.  But  Sulla  applied  it  to  a 
proclamation  containing  names  of  citizens  and 

Eomising  a  reward  to  any  person  who  should 
11  those  named  in  the  lists  and  a  threat  of 
death  to  those  who  should  aid  or  shield  them. 
The  persons  named  were  said  to  be  proscribed. 
Their  property  was  confiscated  and  their  chil- 
dren were  declared  incapacitated  for  public 
office.  The  most  notorious  proscription  after 
that  of  Sulla  was  that  posted  tiy  the  second 
triumvirate  —  Antony,  Octavianus  Cxsar  and 
Lepidus  (43  ac),  in  which  was  included  the 
name  of  Ocero. 

PROSB  LITERATURE.     See  Litxraby 

FOBMS, 

PROSECUTOR,  in  law,  is  cme  who  prose- 
cutes another  for  a  crime  in  the  name  of  the 
Bovemment,  whether  public  or  private.  A  pub- 
uc  prosecutor  is  an  officer  appointed  by  the 
Bovemment  to  prosecute  all  oBenses.  In  the 
United  States  the  chief  law  officers  that  are 
public jprosecntoTS  are  the  attorney-general s  of 
each  State  and  there  are  subordinate  officers 
loiown  as  State,  district  or  county  attorneys. 
Federal  offenses  are  prosecuted  by  the  attorn^'-- 
general  of  the  United  States  and  the  United 
States  district  attorneys.  A  private  prosecutof 
is  one  who  prefers  accusations  against  a  person 
whom  he  suspects  to  be  ^ilty  and  if  he  acts 
from  proper  motives  he  will  not  be  responsible 
to  the  party  in  damages,  although  he  was  mis- 
taken in  his  susfHcions,  but  if  from  a  motive  of 
revenge  he  caused  a  criminal  prosecution  with- 
out reasonable  foundation,  he  would  be  liable 
in  au  action  for  malidous  prosecution.  A 
prosecuting  attorney  bringing  an  action  in  the 
name  of  Uie  people  is  presumed  to  have  au- 
thority. His  powers  are  limited  to  the  prep- 
aration and  trial  of  cases. 

PROSELYTE  (Greek,  an  arrival  or  new- 
comer), he  who  leaves  one  religion  for  another. 
In  New  Testament  times  there  were  proselyte* 


of  two  degrees,  the  proselytes  of  the  gate  who 
renounced  idolatry  and  worshipped  the  only 
true  God  according  to  the  (so-called)  seven 
bws  of  the  children  of  Noah,  without  subject' 
ing  themselves  to  circumcision  and  the  other 
commands  of  the  Mosaic  taw,  and  were  only 
admitted  to  die  court  of  the  tenti^e,  and  stood 
at  the  door  of  the  inner  temple,  whence  their 
name;  having  the  ri^t  of  derailing  in  the  land 
of  Israel,  but  only  in  suburbs  and  villages;  and 
the  proselytes  of  righteousness  who  had  been 
fully  converted  from  paganism  to  Judaism,  had 
been  drcumcised,  and  bound  themselves  to 
observe  the  Mosaic  law.  Before  their  circum- 
cision they  were  examined  respecting  the  grounds 
of  their  conversion ;  after  their  circumcision 
they  received  baptism,  being  immersed  with 
their  whole  body  in  a  cistern  full  of  water,  on  a 
festival,  in  the  presence  of  three  judges.  This 
baptism,  known  under  the  name  of  proselyte 
baptism,  was  repeated  in  the  case  of  those  chil- 
dren of  a  proselyte  who  had  a  heathen  mother. 
Boys  under  12  and  girls  under  13  could  not 
become  proselytes  wimout  the  consent  of  their 
parents,  or,  in  case  of  their  refusal,  the  aid  of 
the  m^strates.  By  the  baptism  every  one  was 
considered  as  bom  anew,  so  that  his  parents 
were  no  longer  r^arded  ss  such,  and  slaves 
thus  baptized  were  set  free.  Consult  Bertholet, 
A.,  'Die  Stelluing  der  Israeliten  und  der  Juden 
m  den  Fremden>  (Freiburg  1896);  Brandt, 
W.,  'Die  ludischen  Baptismen>  (Giessen  1910)  ; 
Graetz,  H.  H.,  'History  of  the  Jews'  (6  vols., 
Philadelphia  1891-98);  Schiirer,  E.,  'Gcschichte 
des  Judischen  Volkes'  (4  vols.,  Leipzig  Wi- 
ll). 

PROSERPINA,  pr&-s^p{-n4.    See  Pers^ 

PHONE. 

PROSODY  (Greek,  prosOdia),  the  part  of 
grammar  that  treats  of  quantity,  accent,  metre 
and  the  laws  of  versification.  See  Rhymei 
Rhythk;  Verse. 

PROSPECT  PARK.  N.  J.,  borough  in  Pas- 
saic County,  on  the  Passaic  River,  forming  a 
residential  suburb  of  the  city  of  Patersoit, 
which  it  adjoins.    Pop.  2,719. 

PROSPER  (Fr.  _pr$s-_p5r)  OF  AQUI- 
TAINE,  also  called  PROSPER  TIRO,  Chris- 
tian poet  and  religious  controversialist:  b. 
Aquitaine  about  400;  d.  soon  after  463,  prob- 
ably at  Rome,  He  was  a  layman,  probably 
a  teacher  of  rhetoric  and  had  settled  in 
some  city  of  Provence  (perhaps  Marseilles) 
when  Saint  Augustine's  work  on  'Correction 
and  Grace*  reached  Southern  Gaul.  In  that 
coimtry  there  were  many  Semi -Pelagians  who 
taught  that  Saint  Augustine's  doctrine  of  erace 
mihiated  against  the  notion  of  Free  Will. 
Prosper  with  a  companion  went  to  Rome  after 
the  death  of  Saint  Augustine  in  431  and  induced 
Pope  Celestine  to  write  a  letter  against  the 
Gallican  Semi- Pelagians.  Prosper  also  wrote 
a  Latin  dogmatic  poem  of  over  1,000  hexam- 
eters, 'On  the  Ui^rateful,*  as  he  styled  the 
Semi- Pelagians  who  seemed  ungrateful  for  the 
gift  of  divine  grace;  many  essays  on  'Grace 
and  Free  Will'  and  a  most  valuable  chronicle, 
Epitoma  Chronicom,  which  brings  the  history 
of  the  French  church  down  to  455;  and  he  com- 
piled a  Liber  Seittenlianim  from  Saint  Augus- 
tine's works.  There  are  many  editions  of  his 
works.  The  best  cdlection  of  them  is  to  be 
found  in  Migne,  J.  P.,  ed.,  'Patrologix  Cumis 
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Campienis>  (Vol.  U,  Paris  1S46).  The  belt 
recent  edition  of  his  chronicle  is  incliided  in 
Uomrusen,  T.,  ed.,  'Monument  Germanie  Hi»^ 
torica  Chronica  Minora'  (Vol.  IX,  Berlin 
1892).  Consolt  PotChast,  A.,  'Bibliotheca  His- 
torica'  (2  vols.,  Berlin  1896);  Valentine,  L., 
•Saint  Prosper  d'Aquilaine'  (Toulouse  1900); 
Worter,  R,  'Prosper  Ton  Aquitanien  iibor 
Grade  und  Frdheit'  (FriebuTK  1867). 

PROSFBRO,  one  of  the  principal  charac- 
ters in  Shakepeare's  romantic  drama,  'The 
Tempest'  fq.v.).  He  is  the  ririitful  duke  o£ 
Milan,  but  is  dispossessed  of  his  dukedom  by  his 
brother  Antonio  and  the  king  of  Naples,  and 
with  his  daughter  Miranda  is  put  adnft  at  sea 
in  a  leaky  boat.  Having  reached  a  desolate 
island  he  establishes  a  refuge  for  himself  and 
daughter,  with  Caliban,  a  half-human  monster, 
the  only  inhabitant  he  found  on  the  island,  as 
servant.  He  takes  up  the  practice  of  magic 
which  he  had  studied  at  Milan,  raises  a  tempest 
which  wrecks  upon  his  island  coast  Antonio, 
the  king  of  Naples  and  their  suites,  and  saves 
them  from  drowning  only  to  subject  them  to 
various  punishments  unul  he  finally  reveals 
himself,  and  gives  them  his  forgiveness.  AH 
prepare  to  return  home,  Miranda  meantime 
betrothed  to  the  King's  son  Ferdinand.  Pros- 
pero  then  breaks  his  wand  and  renounces  magic 
Consult     Carpenter,     W.     B.,      'Shakespe      " 


Tempest'  (in  'Religious  Spirit  in  the  Poets* 
p.  103,  New  York  1901);  Furaess,  H.  R,  ed, 
'A  New   Variorum  Edition   of    Shakespeare' 


(Vol,  IX,  Philadelphia  1892)  ;  MouUon,  R.  G, 
'Shakespere's  Tempest'  (in  New  Shakespere 
Socitly,  Transactions,  1887,  Ser.  1,  p.  37,  Lon- 
don 1887);  Roife,  W.  T.,  «d.,  'The  Tempest' 
(New  York  1904)  ;  Stephens,  G.,  '  'The  Tem- 
Dcst" :  An  Outline  Sketch  of  tha  Play  by  Wil- 
^am  Shakespeare'  (Stocicholm  1S36). 
,  PROSSBR,  Chtflea  Allen,  American  edu- 
cator: b.  New  Albany,  Ind.,  20  Sept.  1871.  He 
was. educated  at  Che  univcnities  of  De  Pauw, 
touisville  and  Columbia.  He  was  superintend- 
ent of  schools  for  the  Children's  Aid  Society 
in  1909-10  and  deputy  commissioner  of  educa- 
tion for  Massachusetts  in  1910-12.  In  1912 
he  became  secretary  o£  the  National  Sodetjr 
for  the  Promotion  of  Industrial  EUIucation ; 
and  he  was  director  of  the  Minneapolis  Survey 
in  191S,  in  which  year  he  became  director  of 
the  William  Hood  Dunwoddy  Institute  at  Min- 
neapolis. Author  of  'New  Harmony  Movement' 


.„;ational  Education'  (1913),  --.  -_- 
was  general  editor  oE  the  'Vocational  Educa- 
tion Series'  of  the  American  Book  Company 
in  1913. 

PROSSNITZ,  prSs'nlts  (Czech  prosttjov)', 
Austria,  a  town  of  Moravia,  11  miles  southwest 
of  the  town  of  Olmiiti,  on  the  Rumza.  There 
are  two  railway  lines,  li  is  the  centre  of  a 
fertile  and  prosperous  region.  It  has  extensive 
manufactures  of  woolen  and  linen  cloth,  cash- 
mere and  cotton  goods,  in  all  of  which  it  car- 
ries on  an  important  trade;  mmierous  distiller- 
ies of  brandy  and  rosolio,  extensive  breeding  of 
Kcese  and  one  of  the  largest  corti-markets  in 
Sforavia.  The  ciiy  hall  is  an  interesting  an- 
cient building.  There  are  German  and  Ciech- 
ish  schools.  Most  of  its  inhabitants  are  Roman 
Catholic  Czechs,  but  there  is  a  large  Hebrew 
CDDgregatton.     Fop.  31,462. 


PROSTATB  GLAND,  the  pale,  firm  body 
composed  of  both  mnscle  and  gland,  in  shape 
resembling  a  chestnut,  which  surrounds  the  neck 
of  the  bladder  and  the  beginning  of  the  urethra 
in  the  male.  It  consists  of  two  lateral  lobes  and 
one  middle  lobe.  The  excretory  ducts  from  the 
glandular  substance  of  the  organ  open  into  the 
prostatic  iiortion  of  the  urethra.  It  is  well 
supplied  with  blood-vessels  and  nerves  and  is 
enclosed  in  a  diin  bnt  firm  fibrous  capsule. 
The  iecretioD  o£  the  prosute  is  a  milky,  vis- 
cous fluid  of  acid  reaction,  discharged  under 
sexual  excitement  with  the  semen  and  forming 
for  the  latter  a  fluid  vehicle.  Enlargement  of 
one  or  more  lobes  of  the  prostate  is  very  com- 
mon in  men  over  55.  The  cause  is  not  known. 
It  is  said  that  such  enlargement  has  never  been 
found  in  eunuchs,  or  where  Ae  testicles  have 
been  lost.  The  enlargement  encroaches  on 
the  rectum  and  nrethra,  interfering  with  their 
functions,  the  bladder  uecoming  distended  ;  its 
watts  may  be  dlin  and  inef^cient  and  a  cystitis 
may  be  set  up.  In  this  disorder  the  stream  of 
urine  becomes  slower;  there  is  a  frequent  desire 
to  urinate,  even  at  night,  but  only  a  few  ounces 
of  urine  are  passed  each  time.  Exhaustion, 
iqisis  from  retained  urine  and  sometimes  local 
hemorrhage  cause  enlarged  prostate  to  be  a 
serious  condition.  Treatment  includes  mild  and 
easily  digested  food,  regulation  of  the  bowels, 
freedom  from  exposure  to  cold  and  damp  and 
ttie  careful  use  of  the  catheter.  Sometimes 
enucleation  of  the  enlaced  gland  (prostatect- 
omy) is  of  value;  so  are  Bottini's  operation, 
burning  a  channel  through  the  obstructing  mass, 
and  vasectomy,  the  cutting  of  the  vas  deferens. 
Removal  of  the  testicle  to  reduce  the  size  of  the 
prostate  is  sometimes  resorted  to.  Acute  pros- 
tatitis, an  acute  inflammation,  is  most  often  due 
to  gonorrhcea  or  to  strong  injections  for  its  re- 
lief, but  may  arise  from  Ue  irritation  of  calculi 
or  the  use  of  instruments,  etc.  The  symptoms 
are  painful  and  frequent  micturition,  swelling, 
high  fever,  retention  of  urine  and  tenderness 
in  the  region  of  the  lower  bowel  and  the  nedc 
of  the  bladder.  The  inHammation  may  progress 
so  far  that  suppuration  (proGiatic  abscessT  oc- 
curs. The  treatment  requires  rest  in  be<t  hot 
anodyne  fomentations,  leeches,  purgation  and 
openmg  of  the  abscess.  Chronic  prostatitis 
may  be  the  sequel  of  the  acute  form,  or  it  may 
be  primary.  'There  is  less  swelling,  pain  and 
tenderness  than  in  the  acute.  It  k  a  condition 
which  needs  the  supervision  of  &e  physician  or 
surgeon.  Tubercular  disease  of  the  prostate 
may  either  be  primary  or  be  secondary  to  simi- 
tar disease  of  the  testes.  There  are  nodnlar 
lumps,  which  may  break  down  and  produce  an 
abscess.  The  disease  may  invade  die  bladder 
and  the  whole  urinary  tract.  The  prostate  is 
subject,  though  rarely,  to  malignant  tumors, 
carcinoma  and  sarcoma.  Prostatic  calculi  about 
the  size  of  mitlet'seed  are  quite  common  in  old 
men.  Th^  rarely  give  rise  to  noticeable  s^p- 
toms  unless  inflammation  occurs.  Sometimes 
they  are  voided  or'they  may  form  the  nucleus 
of  a  prostatic  calculus. 

PROSTITUTION.    See  HYGtEHE,  Socui. 

PROSTYLE,  in  architecture  a  portico  in 
which  the  columns  stand  in  advance  of  the 
bnilding  to  whidi  Aey  bekmg.  The  term 
mmphi-prostylf  it  used  when  there  is  soch  a 
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iitico'  attached  to  a  buildirif  both  in  front  and 

PROTAGORAS,  pr5-t3g'd-r3S,  Greek  soph- 
ist; b.  Abdera,  Thrace,  about  480;  d.  about 
410  B.C.  He  studied  the  old  Ionian  philosophy 
paying  especial  attention  to  Heracliuu,  and  be 
was  the  first  to  assume  the  title  of  So^sl,  and 
to  teach  for  pay,  a  practice  which,  Plato  in- 
forms us,  proved  very  rentuuerative.  He  taught 
Erincipally  at  Athens.  Whcu,  about  443,  a  num- 
_  er  of  Auienians  left  the  cit]^  to  join  in  found- 
ing the  new  colony  of  Thurii,  Protagoras  was 
appointed  by  Pericles  to  accom^an^  tbem  and 
subse<]uently  drew  up  a  constitutuin  for  the 
Thurians.  Before  returning  to  Athens  he  hved 
for  some  time  in  Sicily,  where  he  acquired  great 
fame.    He  returned  to  Athens  before  430.    In 


beginning  <  ,    _  . 

Gods')  with  the  words,  'Respecting  the  gods, 
I  am  unable  to  know  whether  ihe^  exist  qc  do 
not  exist,*  was  banished  for  atheiein,  and  per- 
ished at  sea.  He  was  the  author  of  a  large 
number  of  works,  all  of  which  are  lost  Tfae 
two  most  important  of  them  were  the  ones  al- 
ready mentioned,  and  another  entitled  'Truth.' 
One  of  the  dialogues  of  Ptato  (q.v.)  bears  the 
litle  'Protagorat,'  and  yields  some  information 
regarding  bis  mode  of  teaching.  His  famous 
apophthegm,  avipavonOrpm  (man  is  the  mea- 
sure of  all  things)  has  become  the  eternal  vos- 
session  of  philosophy  and  can  never  lose  its 
sagnificancc.  Uan  from  his  subjective  impres- 
sioos  can,  he  said,  decide  what  things  are,  and 
what  things  are  not  Hence  he  taught  that, 
Sdeocc  was  impossible  and  Opinion  everything. 
This  was  what  in  modern  philosophy  corre- 
sponds to  Sensualism.  For  tbeie  views  he  was 
controverted  t^  Socrates  and  the  Socratic 
school.  He  is  also  credited  with  being  the  firvt 
gnmmarian  lo  bate  sjrstemised  grammar  and 
to  have  been  the  originator  of  a  clastificatioR 
of  tfae  parts  of  speech,  lenses  and  noods. 
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PSOTANDRY.    See  Polukation. 

PROTECTION  is  a  term  in  political  econ- 
omy, employed  to  describe  tbe  policy  of  indi- 
rectly promoting  tfae  growth  of  national  indus- 
tries, either  to  secure  the  defensibility  of  the 
cOnntry  in  time  of  war,  or  to  promote  its  em- 
eral  wMfare,  or  both.  It  differs  from  Socialism 
in  sericing  this  1^  Indirect  means,  and  with  the 
minimum  of  interference  with  individual  free- 
dom, recognising  that  the  true  function  of  gov- 
ernment is  to  steer  tbe  ship  of  state  in  indus- 
trial matters,  and  not  to  propel  it.  It  differs  ot» 
the  other  side,  from  free  trade,  whicb  excludes 
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legislation  which  will  have  the  effect  of  diven- 
itig  capital  and  labor  into  channels  in  which 
they  would  not  otherwise  flow. 

More  than  one  way  to  this  end  has  been 
used,  such  as  the  absolute  prohibition  of  speci- 
fied imports,  premiums  upon  exports,  bounties 
upon  home  production,  and  the  retention  of  raw 
material.  But  the  tisual  way  has  been  to  impose, 
upon  the  coropeiing  product  from  abroad,  a  duy 
sufficient  to  discourage  its  use  and  to  make  it 
unprofitable  to  the  dealer.  Sucb  duties  are 
eitfaer  ad  valortm  or  specific.  The  former  are 
levied  upon  the  value  of  the  imported  commod- 
ity, and  are  either  directly  or  inversely  propor- 
tional to  that  value.  Thus  the  duties  imposed 
the  British  Com  Laws  rose  aj  the  price  ol 
eat  fell,  and  the  converse.  Specific  duties 
are  those  which  tax  the  commodity  by  number, 
weight  or  bulk,  irrespective  of  diSerencea  in 
value.     For  protective  purposes  they  are  pre- 

From  the  rise  of  national  feeling  in  Europe 
at  the  close  of  the  Middle  Ages,  to  the  Con- 
gress of  Vienna  in  1815,  all  govemmmti  pur- 
sued the  policy  ot  protection  to  home  industry. 
Among  economic  theorista  a  protest  against  this 
was  begun  by  tbe  French  Economittn  (Gout' 
nay,  1754;  Quesnay,  1758;  Tureot,  1766).  It 
found  its  finest  exposition  and  defense  in  thar 
Sootch  disdple,  Adam  Smith  (1776),  irtio  con- 
tcaded  that  the  interplay  of  self -interest  is  quite 
suRkient  to  secure  die  best  industrial  develop- 
ment, and  that  when  every  man  is  left  to  'do 
as  he  will  with  his  own,>  he  will  do  what  is  best 
for  society.  The  antipathy  of  Napoleon  I  to 
this  theory,  and  the  qtiestionable  meaas  be  em- 
ployed to  counteract  it  in  his  Continental  ^»- 
tem.  seemed  Ukety  to  give  it  a  chance  of  bemg 
applied  in  the  States  represented  at  the  Con- 
gress of  Vienna.  But  a  few  years  of  actual  ex- 
perience satisfied  the  rulers  and  cabinets  of  the 
Continent  that  the  path  to  national  prosperity 
did  not  He  in'  that  direction.  They  returned  to 
protection,  which  England  and  France,  indeed, 
never  had  abandoned,  and  which  Ormany  made 
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It  was  in  the  United  Kingdom,  in  ia46,  after 
eight  years  of  popular  Station  by  the  Anti- 
Corn'Law  League,  that  a  European  gDvemment 
first  took  steps  to  abandon  Protection,  and  tbat 
after  510  years  of  it  had  Lifted  England  out  of 
the  dtTe  povem  of  a  merely  agricultural  coun- 
try, into  the  first  rank  among  manufacturing 
nations.  And  even  she  continued  to  protect  ber 
silk  and  glove  industries  against  French  com- 
petition, until  the  Cobden  Treaty  of  1860  agreed 
to  the  abolition  of  these  duties. 

Twenty  years  later  (here  began  a  reaction 
against  free  trade,  which  is  now  supported  by 
the  Conservative  party.  It  grew  out  of  the  faif- 
nre  of  that  policy  to  obtain  the  support  of  other 
countries,  and  the  rapid  growth  of  France,  Ger- 
many and  America  in  commerce  and  manufac' 
turcs  under  protectibn,  while  England  became 
more  dependent  upon  the  rest  of  the  world 
for  food,  and  was  obliged  to  keep  up  a  great 
navy  that  her  ports  mi^t  be  kept  open  in  case 
of  war  with  anv  one  or  several  European 
powers.  The  outDreak  of  war  in  1914  empha- 
sized this  necessity.  The  destruction  of  many 
merchant  vessels  by  German  submarines,  and 
the  diversion  of  others  to  transport  use,  reduced 
her  means  of  bringing  food  from  abroad,  so 
that  importations  are  limited  by  royal  order  to 
things  tnoughl  necessary.  Even  strenuous  free 
traders  now  recede  from  the  principle  adopted 
in  1846,  and  propose  that  home  production  ^all 
be  fostered  and  importations  restricted  by  im- 
posini^  duties  on  these.     In  this  they  revert  to 


the  principle  laid  down  by  Nassau  W.  Senior  ii 
1833;  that  the  economist  has  "  ---  '-  '■■ 
the  policy  of  the  s' 
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sonings  are  only  a  part  of  the  conside 
which  should  influence  him. 

In  America  the  need  of  a  national  govern- 
ment, which  could  extend  protection  to  the 
prostrate  industries  of  the  States,  was  one  of 
tbe  most  powerful  motives  to  the  formation  and 
adoption  of  the  Constitution  of  1787,  which 
authorized  G>[^resa  to  impose  duties  on  im- 
ports *to  pay  the  debts  and  provide  for  the 
common  defence  and  general  welfare  of  the 
United  States."  The  harsh  experiences  of  the 
war  for  independence  had  shown  tbe  country 
the  need  of  manufactures  for  the  defense  of  the 
nation.  It  waa  on  this  ground  that  Washington 
repeatedly  pressed  for  adequate  legislation ;  and 
in  this  he  was  supported  bv  his  secretary  of  the 
treasury,  Alexander  Hamilton. 

The  great  President,  in  bis  address  to  Con- 
gress in  1790,  said,  "A  free  people  otIg;ht  not 
only  to  be  armed  but  disciplined,  to  which  end 
a  uniform  and  well  digested  plan  is  requiutc; 
and  their  safety  and  interest  require  diat  they 
^lould  promote  such  manufactnres  as  tend  to 
render  them  independent  of  others  for  essen- 
tials.* 

Duties  were  steadily  adapted  to  this  end,  un- 
til the  political  revolution  of  1801  brouffht  Jef- 
ferson into  office.  From  that  time  no  advance 
in  the  direction  of  more  adequate  protection 
were  made,  although  only  the  duty  on  salt  was 
repealed,  with  tbe  result  that  the  country  had 
a  secona  salt-famine  during  the  war  of  1812-15. 
Its  sufferings  in  this,  and  other  industrial  wants, 
effectually  converted  Jefferson  from  free  trade 
but  is  was  not  until  1824  that  the  countty  re- 
turned to  an  effective  protective  policy. 


The  South,  however,  found  that  its  adhemon 
to  slavery  precluded  it  from  entering  upon  man- 
ufactures, and  now  began  to  antagonize  protec- 
tion as  an  encroachment  on  the  rights  of  the 
States,  although  ber  cotton -growing  industry 
had  been  brou^t  into  existence  and  advanced 
to  prosperity  by  a  protective  duty  continued  for 
many  vears.  Her  threats  of  nullification  led  to 
the  adoption  of  the  tariff  of  1833,  which  pro- 
vided for  the  gradual  reduction  of  all  duties  to 
a  20  per  cent  level  bj;  1840.  The  general  suspen- 
sion of  manufacturing  through  this  reduction 
and  the  derangement  of  the  currency  brought 
about  the  severe  depression  of  1837-42,  and 
caused  another  political  rerolution  in  the  elec- 
tion of  a  Protectionist  Whig  to  the  presidency 
in  1840. 

During  the  four  years  of  the  tariff  of  1842 
there  was  a  great  and  general  restoration  of 
prosperity;  but  the  influence  of  the  example 
set  by  England,  and  the  prospect  of  open  mar- 
kets m  that  country  for  western  and  southern 
products,  broDgjit  about  another  change.  The 
tariff  of  1846  embodied  no  ecoDomic  princinle, 
but  effected  a  large  reduction  of  duties  below 
the  orotectiye  level.  In  1857  these  duties  were 
farther  reduced  by  one- fourth,  and  another 
severe  depression  of  industn-  helped  to  the 
election  of  Mr.  Lincoln  in  1860.  Before  he 
came  into  office  the  Morill  tariff  had  been  passed 
by  Congress  and  signed  by  President  Bucnanan. 

This  was  done  in  view  of  the  certainty  that 
a  civil  war  at  home  was  impencfing,  and  that  it 
might  involve  the  country  in  hostilities  with 
England  and  France.  It  was  therefore  felt 
necessary  to  put  the  country  in  the  way  of 
equipping  itself  for  any  emergency.  The  rela- 
tion of  home  industry  to  national  defense  thus 
indicated,  was  ampty  shown  in  the  distresses 
and  disabilities  of  the  Southern  Confederacy, 
which  solemnly  committed  itself  to  free  trade  la 
its  Constitution,  and  -was  depentlent  upon  its 
friends  in  Europe  for  military  and  other  sup- 
plies. For  over  30  ytan  our  cotmtry  persisted 
in  this  policy  of  protection,  with  some  unhappy 
experiments  in  the  reduction  of  duties, —  notab^ 
those  on  wool  and  woolens  in  1683.  The  pres- 
ence of  a  stirplus  of  revenue  in  the  national 
treasury  was  made  the  pretense  for  demandiiw 
•Tariff  reform,*  meaning  an  advance  toward 
free  trade:.  In  ipite  of  partial  victories,  noth- 
ing was  effected  until  after  Mr.  Cleveland's 
second  election  in  1892.  The  tariff  of  1893  fell 
far  short  of  what  he  and  his  friends  wished, 
but  it  went  as  far  beyond  what  the  country 
would  endure,  and  brought  abont  a  reaction  and 
a  return  to  Protection. 

This  continued  undl  a  division  of  the  Re- 
publican party  on  other  grounds,  in  1912  brought 
back  the  Democrats  to  power  under  a  Presi- 
dent devoted  to  free  trade.  The  tariff  of  1913 
is  a  distinct  step  in  that  direction.  It  has  not 
been  so  harmful  as  some  earlier  tariffs,  because 
the  vast  develoomenl  of  wealth  and  industrial 
power  under  the  long  continuance  of  Protec- 
tion has  given  the  country  some  power  of  re- 
sistance to  legislation  adverse  to  our  industrial 
interests.  Also  the  depression  which  followed 
upon  its  adoption  was  neutralized  in  many 
fields  of  industry  by  the  outbreak  of  war  in 
Europe,  a>  this  created  an  immense  demand  for 
die  products  of  our  two  greatest  industries  — 
agriculture  and  metal  wares.  European  com- 
petllion  was  checked  also  by  the  (Aversion  of 
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milEons  of  men  from  industiy  to  military  serv- 
ice, and  by  the  seclusion  of  Germany  and  Au- 
stria-Hungary from  foreispi  commerce.  At  the 
same  time  we  were  shown  the  folly  of  depend- 
inu  upon  foreign  producers  for  our  sup^y  of 
inoispensible  articles,  such  as  dye-stuffs.  Some 
of  these  were  placed  under  a  moderate  pro- 
tective duty  bv  the  votes  of  the  party  wliich 
liad  enacted  ttie  tariS  of  1913,  and  measures 
were  adopted  to  prevent  our  markets  being 
flooded  with  European  goods  at  sacrifice  prices 
after  the  close  of  the  war,  as  was  done  in  1783 
and  1816. 

The  Reasons  for  Protection  are  numerous 
and  mutually  supportim^.  (1)  The  necessity  of 
varied  industries  for  the  national  defense  has 
been  indicated  already.  It  was  again  shown  in 
the  Boer  War,  in  which  a  brave  people  were 
handicapped  by  their  being  a  merely  agricultural 
population,  in  conflict  witn  a  great  manufactur- 
ing country.  It  was  amply  illustrated  in  all 
nations  involved  in  the  great  World  War.  (2) 
The  variety  of  industry,  which  Protection  estab- 
lishes, is  not  less  necessary  to  defend  the  coun- 
try from  the  perils  of  famine.  A  country  which 
produces  food  only,  is  liable  to  famine  and  its 
consequent  pestilences,  whenever  the  rains  are 
too  scanty  or  too  plentiful  for  the  harvesting  of 
the  crops.  Such  a  country  has  all  its  eggs  in 
one  basket,  and  should  that  fall,  it  has  nothing 
to  fall  back  upon.  Ireland  and  India  became 
famine  countries  through  the  destruction 
of  their  manufactures  oy  English  lerisla- 
tion  and  by  English  competition.  They 
will  remain  such  until  they  secure  the 
independence  n^hich  will  enable  them  to 
enact  the  protection  of  their  home  industries 
thej^  both  desire.  All  the  regions  visited  by 
famine  in  modern  times  —  Persia,  central  Rus- 
^3,  northern  China,  northern  Sweden,  Asia 
Minor,  and  even  some  districts  of  our  own 
country, —  are  merely  agricultural  communities. 
(3)  Protection  secures  the  general  welfare  of 
the  producers  of  the  country,  by  bringing  each 
class  into  the  neighborhood  with  the  others, 
which  supply  its  wants  and  demand  its  goods. 
It  thus  saves  the  cost  of  carrying  products  over 
land  aitd  sea  to  find  a  market  and  bring  back, 
at  a  like  cost  of  carriage,  whatever  is  taken  in 
exchange.  The  railroads  of  the  countiy  save 
about  $S  a  ton  on  having  their  worn  rails  con- 
verted into  new,  through  not  being  obliged  to 
send  them  to  rolling-mills  in  Europe.  The 
farmer  gels  more  for  his  crop  when  he  has 
the  artisan  close  at  hand  to  consume  it,  and 
obtains  in  greater  abundance  what  the  artisan 
produces,  even  if  he  has  to  pay  a  higher  moneys 
price  for  it.  Al!  this  advantage  is  lost  when  a 
country  keeps  its  farms  on  one  continent  and 
its  workshops  on  another,  and  spends  both 
Strength  and  money  in  transportation  which 
could  be  avoided.  (4)  The  naturalization  of 
varied  industries  by  protection  gives  the  people 
of  the  country  greater  liberty  to  clioose  the 
kind  of  work  they  prefer,  and  a  finer  opporya- 
nity  to  develop  their  natural  capacities  in  im- 
proving old  methods  or  inventing  new  ones. 
This  has  been  especially  true  of  America,  whose 
people  were  taunted  for  their  backwardjiess  in 
mvention  before  this  became  a  manufacnirins 
country.  An  English  manufacturer  declarea 
we  could  not  make  so  much  as  a  mouse-trap  for 
ourselves.  American  inventions  have  lightened 
the  burden  of  toil  for  half  mankind.  They 
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have  made  many  staple  articles,  such  as  steel, 
cutleiy,  cotton  and  silks,  cheaper  to  the  whole 
world.  The  American  character  has  been  dis- 
tinctly improved  by  emergence  out  of  the  stage, 
at  which  famting  and  snipping  furnished  al- 
most the  only  employments,  and  has  grown  in 
maiufoldness  and  energy.  (5)  The  variety  of 
industry,  at  which  Protection  aims,  is  hi^ly 
useful  m  drawing  the  people  of  the  country  in 
closer  relations,  and  Uius  contributing  to  the 
unity  of  will  and  understanding,  which  underlie 
national  uni&.  It  was  by  the  trade  be- 
tween the  &iglish  colonics  that  the  fierce 
prejudices  of  our  earliest  time  were  over- 
come. It  was  through  the  development  of 
foreign  commerce  at  the  expense  of  home 
trade  that  the  Union  was  imperiled.  As 
Mr.  Carey  showed  Mr.  Lincoln,  our  rail- 
road lines  ran  only  to  the  seashore,  to  facilitate 
exports  and  imports.  They  now  run  north  and 
south  as  well.  By  the  Zollverein  and  its  foster- 
ing of  home  trade,  Germany  was  helped  to 
national  unity.  The  English  sneered  at  the 
notion  that  the  Germans  could  ■spin  and  weave 
themselves  into  national  unity,"  but  the  result 
came.  (6)  By  preventing  adverse  balances  of 
trade.  Protection  guards  the  national  supply  of 
solid  money  from  being  drained  out  of  the 
country,  Monev  is  "not  a  commodity  like  any 
other,*  as  to  whose  incoming  and  outgoing  we 
can  afford  to  be  indifferent.  It  is  the  means 
of  orKanizing  labor  for  the  conquest  of  nature 
and  tne  production  of  wealth.  And  it  is  not 
indefinitely  replaceable,  as  are  many  other  com- 
modities. To  exchange  it  for  hardwares  and 
textiles  is  to  exchange  power  itself  for  the  pro- 
ducts of  power.  I^veleye  compares  such  an 
exchange  with  that  between  two  parties  of 
hunterSj  who  should  trade  game  for  guns  and 
ammunition,  while  at  a  distance  from  the  basis 
of  supply.  Nor  is  it  true,  as  some  economists 
tell  us,  that  the  loss  of  gold  and  silver  have  no 
other  effect  than  to  lower  prices  in  the  country 
which  exports  them,  and  thus  lead  to  a  return 
of  coin  by  purchasers  from  aboard.  Prices  are 
lowest  in  the  countries  which  have  the  most 
money,  because  labor  is  organized  there  to  the 
best  advantage,  and  is  thus  made  more  produc- 
tive. 'Start  a  shilling  in  Thibet,  and  it  wil)  turn 
up  in  London.*  It  goes  to  where  it  will  buy  more 
commodities,  though  less  labor.  Therefore  is 
it  true  that  the  gold  of  the  world  tends  con- 
stantly to  the  great  centres  of  money  and  of 
manufacture,  moving  on  the  same  lines  with  the 
commerce  in  food  and  raw  materials.  By  re- 
fusing this  unequal  commerce,  we  have  ceased 
to  be  a  gold-exporting  country,  and  have  thus 
(Atained  that  stock  of  money  which  enables  m 
to  organize  labor  on  a  great  scale,  and  acquire 
industrial  power. 

The  Obtcctioiis  to  Protection  are  many  in 
form,  but  they  resolve  themselves  into  a  few. 
(1)  It  is  diargcd  that  'protection  is  hostile  to 
commerce,  if  we  do  not  buy,  we  cannot  sell. 
Thus  we  are  deprived  of  the  possibility  of  dis- 
posing of  our  surplus  products.*  But  with  the 
single  exception  of  England  since  1846-60,  all 
the  great  commercial  nations  have  practised  pro- 
tection ;  and  under  that  policy  our  own  exports 
have  reached  a  figure  not  equaled  by  any  other 
country  in  the  world,  our  rate  of  progress  in 
this  respect  being  rivaled  only  by  protectionist 
Germany.  In  truth,  nations  buy  of  each  other 
iust  what  they  must,  and  sell  dll  they  can,  and 
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means  of  payment  are  always  found,  (2)  It  is 
objected  that  "the  interest  of  the  consumer  is 
thai  of  society  at  large,  while  the  interest  of 
tbe  producer  is  that  of  a  class  only.    Free  trade 

firomotes  the  former,  while  protection  seeks  the 
atter.  For  the  consumer  is  interested  simply 
in  getting  what  he  uses  as  cheap  as  i>ossibIe, 
and  with  this  a  protection  duty  must  interfere* 
But  "better  than  a  low  price  for  any  : 


frice,"  Mr.  Lowell  says.    The  i 
cheapness    are    what   we    cal 

:n  the  free  trader  fails  to  i 


of 
what   we    call    "hard 


i  fair     ,    _ 

especial    cheapi 

ognize  his  own  ideal  in  those  times.  Like  other 
people  he  begins  to  talk  of  an  "improvement  in 
prices,"  meaning  a  rise.  In  considering  the 
effect  of  protective  duties  upon  prices  it  ia 
necessary  to  look  at  both  sides  of  the  account. 
Nearly  every  one  in  the  community  has  some- 
thing  io  sell,  and  it  is  of  small  use  to  him  to 
be  able  to  buy  at  a  low  rate,  if  be  must  sell  at  a 
still  lower.  Ireland  is  a  land  of  cheapness,  but 
not  to  the  advantage  of  its  people,  wno  cannot 
find  a  market  for  their  labor.  Nova  Scotia  is 
aflother  country  of  low  prices,  and  its  people 
flock  in  thousands  to  Ulassachu setts,  to  seek 
employment  al  such  wages  as  they  never  can 
earn  at  home  and  to  live  in  comfort  there. 
The  free  trader  fixes  attention  on  one 
»de  of  the  account,  to  the  neglect  of  the 
other.  Nor  is  the  consumer,  in  the  long  run, 
obliged  to  pa^  higher  prices  because  of  pro- 
tection. Mr.  Greeley  used  to  challenge  the  free 
traders  to  mention  a  single  article  whose  manu- 
facture had  been  protected  for  14  years,  with- 
out falling  in  price  below  the  point  at 
which  it  has  stood.  All  kinds  of  commodities 
in  this  country  are  cheaper  to  the  consumer  than 
rtiey  were  before  the  enactment  of  the  Morrill 
Tariff.  The  national  consumption  of  all  has 
increased  far  more  rapidly  than  the  increase  of 
the  population.  (3)  It  is  alleged  that  "Protec- 
tion  is  but  a  method  of  forcing  a  hot-house 
growth  of  industries,  which  would  have  come 
to  us  naturally,  when  our  density  of  population 
warranted  the  transition  from  farmins;  to  manu- 
factures. The  latter  arise  when  there  is  a  real 
need  and  demand  for  them,  without  any  inter- 
ference on  the  part  of  government.*  This  state- 
ment is  not  supported  by  any  historic  instances 
of  this  natural  growth.  Every  nation,  which 
now  possesses  such  industries,  made  its  begin- 
nings under  Protection.  Every  great  industry 
that  is  fighting  for  the  markets  of  the  world  was 
built  up  by  protective  duties.  Qn  the  other  hand, 
everyone  admits  that  the  want  of  manufactures 
is  the  root  of  the  misery  of  Ireland  and  of 
India.  The  governmental  commission  to  in- 
veitigale  the  cause  of  Indian  famines  reported, 
in  1885,  that  nothing  but  the  diversion  of  a 
large  part  of  the  labor  of  the  peofle  to  manu- 
factures would  put  an  end  io  them.  The  need 
of  both  countries  is  beyond  questioa,  for  in 
both  the  density  of  population  has  passed  the 
pmnt  at  which  people  can  live  by  the  soil.  But 
neither  of  them  possesses  die  power  of  trans- 
forming mere  need  into  effective  demand,  by 
native  legislation.  How  long  are  they  to  wait 
for  that  "natural  growth?*  (4)  Adam  Smith's 
argnment  from  the  beneficial  effects  of  what  he 
called  •natural  liberty"  supposes  that  •indi- 
vidual self-'interest  is  enough  to  secure  all  the 
industrial  growth  that  any  country  needs  or 
«houId  want.    If  everyone  be  left  free  to  do 


as  he  will  with  his  own,  he  will  do  what  stKie^ 
needs  to  have  done.'  Those  who  repeat  this 
argument  are  never  willing^  to  apply  it  Io  other 
forms  of  the  state's  activity,  which  affect  in- 
dustry. They  do  not  propose  to  have  the  mer- 
chants of  each  seaport  keep  its  harbor  in  con- 
dition by  their  individual  or  even  their  united 
action.  They  dare  not  assert  that  individual 
self-interest  has  not  inflicted  deep  and  lasting 
injury  of  our  country  in  the  devastation  of  its 
forests,  the  destruction  of  its  game,  and  espe- 
cially the  extirpadon  of  insect-destroying  tdrds. 
They  sustain  the  government  in  making  the 
coinage  of  money  and  the  carrying  of  letters 
public  monopolies,  and  punishing  all  who  in- 
vade either.  They  have  ceased  to  look  to  pri- 
vate self-interest  for  the  maintenance  of  a 
school  system  adequate  io  our  national  need, 
They  make  all  these  exceptions  to  their  own 
theory,  and  the  protectionist  adds  one  more, 
Adam  Smith's  principle,  however,  has  great 
truth.  It  is  the  rule,  and  all  these  other  things 
are  the  exception.  The  protectionist  differs 
from  the  free  trader  in  that  he  has  no  panacea 
or  cure-all  to  offer  to  the  public.  He  has  only 
a  specific  for  a  single  social  defect,  and  he 
alleges  in  its  favor  that  it  interferes  as  little 
as  possible  with  personal  liberty.  (5)  It  is 
objected  that  "protection  favors  the  manufac- 
turers at  the  expense  of  iheir  laborers  and  of 
the  farmers  of  the  country."  As  for  the 
laborers^  protection  does  not  set  aside  the  law 
which  Carey,  Bastiat  and  Atkinson  have  shown 
to  govern  the  distribution  of  p  roil  is.  The 
laborer's  share  of  the  joinl-product  of  capital 
and  labor  constantly  increases,  while  that  of 
the  capitalist  constantly  diminishes.  Protec- 
tion makes  that  joint-product  greater  with 
eveiy  expansion  of  industry,  and  thus  secures 
to  the  workman  a  higher  standard  of  living 
and  a  greater  opportunity  Io  save.  Between 
1860  and  1880,  the  wages  of  labor,  measured  iu 
the  power  to  purchase  the  staple  commodities, 
more  than  doubled  in  this  country.  While  free 
labor  in  America  was  once  little  if  anythinit 
above  the  slave's  level,  as  to  the  enjoynient  of 
the  necessaries  and  comforts  of  life,  it  is  now 
on  the  highest  level  that  it  ever  has  attained  in 
history.  The  superior  condition  of  American 
labor  was  shown  by  an  investigation  carried 
out  by  our  own  government  in  1911,  and  slill 
more  strikingly  fcy  one  conducted  by  the  British 
Board  of  Trade  through  the  English  consuls  in 
1912.  The  London  Times  sums  up  the  result, 
"The  workman  in  America  enjoys  an  enormous 
advantage  over  his  fellow  in  England.  ,  ,  . 
He  earns  two  and  a  quarter  times  as  much 
money,  and  works  shorter  hours  for  it,  so  that 
his  hourly  rate  of  earning  is  as  240  to  100. 
Against  that  enormous  difference  in  wages 
there  is  something  Io  be  set  in  the  way  of 
expeodiCures,     .  but  the  cost  of  living 

is  only  as  152  to  100.  The  advantage  in  re- 
gard to  the  cost  of  food  is  less  than  it  toolo! 


_  ..  England.*  The  Board  of  Trade  it- 
self says,  "The  margin  is  dearly  large,  making 
possible  the  command  of  the  necessaries  and 
minor  luxuries  of  life  greater  than  that  enjoyed 
bv  the  corresponding  class  in  this  countrv." 
The  farmer  is  directly  cared  for  in  the  tariff,  be- 
ing secured  by  the  great  market  for  his  prodnce 
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which  crtir  manufarturinit  dfitricts  furnish  bltn. 
From  that  market  the  protective  tarifli  shut* 
ont  hie  Canadian  competitor,  in  3pit«  of  the 
demand  of  our  free  traders,  seconded  by  some 
short-sighted  manufacturers,  that  we  shall  re- 
turn to  the  reciprocity  which  existed  from  1854 
till  1867.  The  farmer  is  also  bene6ted  in- 
directly by  haviDK  his  market  for  produce 
brought  into  his  neighborhood,  thus  making 
his  exchanges  more  equal.  As  an  English 
newspaper  put  this  years  ago,  'when  the  western 
farmer  in  America  had  free  trade,  he  gave  a 
pound  of  butter  for  a  pound  of  nails.  But 
under  protection  he  gets  14  pounds  of  nails  for 
bis  pound  of  butter."     (6)  It  is  alleged  that 

SrotecCion  favors  the  formation  of  trasts,  and 
us  destroys  that  domestic  competition,  which 
the  protectionist  himself  relies  upon  to  secure 
reasonable  prices.'  Yet  a  large  number  of  our 
trusts,  be^nning  with  the  Standard  Oil  Com- 
pany, are  almost  independent  of  the  tariff.  Of 
the  rest,  very  few  have  teen  able  to  secure 
SQch  a  control  of  production  as  to  have  the 
power  to  dictate  prices ;  and  of  these  several 
avoid  attempting  it  Their  especial  product  is 
as  cheap  as  before  the  trust  was  formed,  their 
new  gains  coming  from  the  saving  of  ex- 
penses. Others  still  are  international  trusts,  of 
the  sort  that  would  be  sure  to  abound  if  we 
abandoned  protection.  Nor  are  the  countries 
which  practise  free  trade  characterired  by  un- 
limited competition  among  producers.  Wherever 
the  trades-union  has  obtained  the  control  of  the 
rate  of  wages  and  of  the  hours  of  labor,  capital- 
ists have  been  led  to  combine  for  mutnal  pro- 
tection. They  naturally  think  that  they  cannot 
afford  to  buy  labor  in  a  close  market  and  sell 
their  product  in  an  open  one.  Unified  control 
bas  come  to  be  the  rule  in  the  great  English  in- 
dustries, and  thw  have  improved  upon  our  ex- 
ample by  including  the  workingtnen  in  thdr 
arrangements  for  adjusting  prices  and  wages. 

The  general  movement  of  American  indus- 
try to  better  conditions  under  the  protective 
policy  is  shown  by  some  statistics  of  our 
national  position  at  the  beginning  of  our  lonf^ 
est  period  of  protection  and  the  last  national 
census,  1910. 
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Thus  while  population  in  that  half-century 
increased  180  per  cent,  our  wealth  increased 
1^15  per  cent,  and  the  individual  share  in  it  301 
per  cent.  The  increase  in  our  exports  was  33f 
per  cent,  and  that  of  our  imports  only  130  per 
cent,  or  less  than  the  growth  of  population. 
While  the  number  of  wage  earners  increased 
404  per  cent,  the  wages  paid  increased  nearly 
800  per  cent;  and  the  savings  banks  deposits 
nearly  2,7(K  per  cent. 
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PROTECTOR,  in  the  history  of  England, 
a  person  appointed  to  act  as  regent  generally 
during  the  minority  of  the  king.  TTiose  on 
whom  it  was  conferred  were  the  Earl  of  Pem- 
broke, in  1216,  during  the  minority  of  Henry 
III;  Humphrey,  Duke  of  Gloucester  (1422-47), 
during  the  minority  of  Henry  VI;  Richard, 
Duke  of  York,  February  1454  to  February  1455, 
and  November  145S  to  February  1456;  Richard, 
Duke  of  Gloucester,  in  1483,  before  the  death 
of  the  young  princes,  his  nephews,  and  his  own 
accession  to  the  throne ;  and  the  Duke  of 
Somerset  (January  1547  to  October  1548),  dur- 
ing the  minority  of  Edward  VT.  On  the  I2th 
of  December,  1653,  the  title  of  lord-protector 
was  bestowed  upon  Cromwell  (q,v,),  as  bead  of 
the  Commonwealth  of  England,  Scotland  and 
Ireland,  by  the  provisions  of  the  Instrument 
of  Government.  At  his  death,  in  1658,  he  was 
succeeded  by  his  son,  Richard  Cromwell  (q.v.), 
who,  however,  abdicated  in  1659. 

PROTBCTORATE,  a  term  applied  to  the 
relationship  existing  between  a  strong  nation 
and  a  we^er  one  wherein  the  former  under- 
takes to  protect  the  latter  from  hostile  invasion 
or   other    form    of    aggression    and    in   conse- 

rice  exercises  more  or  less  control  over  its 
estic  and  entire  control  over  its  foreign 
affairs.  The  prt)tectoraIe,  unlike  the  colony, 
does  not  lose  its  individual  sovereignty;  its 
people  do  not  become  citizens  of  the  protecting 
state;  if  the  protecting  state  goes  to  war  with 
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i  mere  cloak  for  absolute  dependency  on  the 
part  of  the  weaker  nation,  which  for  reasons 
of  State  it  has  seemed  expedient  to  disguise. 
The  term  protectorate  is  also  applied  to  the 
state  thus  protected.  The  relation  between  a 
protectorate  and  its  protector  is  usually  estab- 
lished by  treaty,  although  sometimes  it  is  the 
result  of  mere  understanding  only.  There  are 
two  classes  of  protectorates  which  differ  es- 
sentially from  the  existing  circumstances;  (1) 
Where  both  nations  are  civiliied;  (2)  where 
the  protector  is  civilized  and  the  protectorate 
is  not.  Most  of  the  protectorates  of  the  present 
day  belong  to  the  second  class  and  are  to  be 
found  in  Asia  and  Africa  and  the  islands  of 
the  Pacific  Ocean.  Not^le  examples  of  exist' 
ing  protectorates  are  Ttmis,  Annam,  Tonking, 
Madagascar  and  Somali  Coast  under  French 
protection ;  and  North  Borneo,  Bechuanaland, 
Somaiiland,  British  Central  Africa,  British 
East  Africa  protectorate,  Uganda  protectorate, 
the  Sudan  and  Nyassaland  under  British  pro- 
tection. Italy  also  maintains  a  protectorate  in 
Africa.  The  United  States  has  from  early 
times  exerdscd  similar  control  over  weak  na- 
tions in  various  parts  of  the  world.  One  of 
these  was  Liberia  on  the  west  coast  of  Africa 
and  founded  by  the  American  Colonization 
Sode^  in  1S20.  It  has  been  understood  all 
along  that  no  other  nation  would  be  permitted 
to  annex  it  or  interfere  in  its  affairs.  Like- 
wise Hawaii  for  a  short  time  occupied  the  posi- 
tion of  a  protectorate  until  its  annexation  to 
the  United  Stales  in  1898.  From  1632  to  1897 
the  United  Slates  was  one  of  the  three  Wiwers 
to  exercise  a  protectorate  over  the  Samoan 
Islands.  Likewise  from  1836  to  184S  it  exer- 
cised a  protectorate  over  the  republic  of  Texas. 
From  1846  to  1903  the  United  Slates  as  a  result 
of  treaty  with  Colombia  exercised  a  quasi-pro- 
tection  over  the  Isthmus  of  Panama  for  the 
purpose  of  ensuring  the  neutrality  of  the 
Panama  Railroad.  Partly  as  a  result  of  Ameri- 
can aid  Panama  seceded  from  Colombia  in  the 
latter  year  and  virtually  placed  itself  under 
the  protection  of  the  United  States.  The  most 
perfect  example  of  an  American  protectorate 
at  the  present  time  is  that  of  the  republic  of 
Cuba,  which  secured  its  independence  of  Spain 
in  1898  chiefly  through  the  intervention  of  the 
United  States  and  which  npon  demand  of  the 
American  government  inserted  in  its  Constitu- 
tion a  promise  not  to  enter  into  foreign  rela- 
tions with  any  other  country  without  the  con- 
Gent  of  the  United  States  and  accepted  other 
conditions  which  materially  impair  its  inde- 
pendence. 


bumin,   may  be   taken   as    a  typical   example. 
Thev  make  up  the  principal  bulk  of  the  solid 
of  all  animal  cells  and  tissues,  and  are 


pairs  of  persistent  gills  besides  luQgs,  the 
presence  of  both  fore  and  hind  legs,  the  absence 
of  eyelids  and  maxillary  bones  and  the  presence 
of  teeth  on  the  p  rem  axil  laries,  the  vomers  and 
the  mandible.  The  vertebra  are  amphicoeTars. 
The  family  contains  three  genera,  each  con- 
taining one  species.  These  are  Necturus,  com- 
mon in  the  eastern  Mississippi  Basin,  the  blind 
Proteus  (qv.),  and  the  likewise  blind 
Typhlomolgr,  found  in  artesian  waters  from 
Texas.    The  ProUidtr  are  often  known  as  mud- 


found  in  various  parts  of  the  structure  of  plants, 
especially  in  seeds.  The  proteins  found  in 
nature  are  40  or  50  in  number,  mostly  amor- 
phous and  indifFusible,  and  possess  a  complex 
chemical  structure,  whose  nature  is  not  clearly 
understood  They  appear  as  non-crystallizable 
compounds  of  carbon,  hydrogen,  nitrogen, 
oxygen,  generally,  but  not  always,  sulphur,  and 
sometimes  phosphorus  -  and  occurring  m  a  solid 
viscous  condition,  or  in  solution.  Iodine  is  a 
usual  constituent  of  the  proteins  found  in 
marine  animals.  The  different  members  of  the 
group  present  differences  in  physical,  and  to  a 
certain  extent  in  chemical,  properties;  they  all 
possess,  however,  certain  common  chemical  re- 
actions, and  are  united  by  a  close  genetic  rela- 
tionship. Thus,  carbon  is  present  in  amount 
varying  only  from  50  to  55  per  cent;  hydrogen, 
from  6.9  to  7.2  per  cent;  oxygen,  from  19  to  24 
per  cent;  nitrogen,  from  18  to  19  per  centj  and 
sulphur,  from  0.3  to  2.4  per  cent  —  keratin  of 
human  hair,  being  a  notable  exception,  having 
a  sulphur  content  of  S  per  cent  Proteins  occur- 
ing  in  the  vegetable  kingdom  are  built  up  from 
simpler  compounds;  but  the  animal  system  is 
believed  to  be  incapable  of  perfomiing  a  syn- 
thesis of  this  kind,  and  the  proteins  that  occur 
in  the  animal  body  are  believed  to  be  derived 
whollv  by  a  modification  of  those  that  are  taken 
into  tne  system  in  the  form  of  food.    The  pro- 


jeptones,"  and  these,  after  absorption  throu^ 
uie  intestinal  walls,  are  (in  large  measure) 
transformed  into  the  proteins  t&t  nortnallj 
occur  in  the  muscles  and  other  tissues  of  the 
animal.  Some  of  the  protein  portion  of  the 
food  is,  however,  apparently  transformed,  in 
the  course  of  digestion  ana  assimilation,  mto 
glycogen  and  fat.  In  the  changes  which  are 
inseparably  associated  with  the  life  of  the 
animal,  the  proteins  that  are  stored  in  the  body 
(and  especially  those  in  the  muscular  and 
nervous  system)  undergo  a  process  of  oiuda- 
tion,  or  slow  combustion,  by  which  they  are 
transformed  into  other  compounds  that  are 
much  less  highly  organized;  the  ultimate  prod- 
ucts of  this  oxidation  being  mainly  water,  car- 
bon dioxide  and  urea. 

The  proteins,  as  a  class,  are  so  similar  to 
one  another  in  their  ultimate  composition,  that 
Gerhardl  believed  them  to  consist  mainly  of 
one  fundamental  albumen-like  substance,  min- 
gled, or  perhaps  chemically  combined,  with 
varying  amounts  of  inorganic  matter.  This 
view  is  not  in  favor  among  the  chemists  of  to- 

Efforts  to  determine  the  molecular  wei^ts 
of  the  proteins  have  been  many,  and  not  at  all 
satisfying.  The  results  obtained,  while  quite 
indefinite,  seem  to  prove  that  the  molecular 
weights  of  the  proteins  are  very  lai^e  as  com- 

fared  with  those  which  have  been  determined 
or  other  substances.   For  example,  the  molec- 
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Cbonkally^  IM-oteiiis  exhibit  a  wide  valiancy 
some  bong  duttnctly  add  and  others  decided 
bases  which  form  strong  salts  with  strong 
adds.  The  tnott  of  them,  however,  are  neither 
maikedly  add  nor  basic,  but  react  toward 
adds  as  baies  and  as  adds  toward  bases.  Re- 
cent investigation  of  the  proteins  has  been 
chiefly  along  the  line  of  hydrolysis,  accom- 
pushed  by  heating  them  with  concentrated 
qrdrochloric  add  or  strong  sulphuric  add.  A 
large  numhN  of  amino-acids  have  thus  been 
obtained  from  the  simple  protons,  but  with  the 
veiy  unsatisfactory  disappearance  of  about  30 
per  cent  of  the  protein  substance  treated. 

Thou^  the  proteins  are  mostly  amorphous, 
a  few  are  known  that  are  capable  of  crystalli- 
latioti,  notably  some  which  have  been  obtained 
from  the  seeiu  of  hemp  and  the  pumpkin,  from 
Brazil  nuts  and  from  castor-oil  beans.  Some 
other  proteins  which  are  not  found  in  nature  in 
a  ctystalliied  form  can  be  obtained  in  that 
phase  1^  ipcdal  treatmcnL  Thus,  if  egg-albu- 
men is  predpitated  from  its  solution  by  ammo- 
nium sulphate  and  acetic  add,  and  allowed  to 
stand,  it  gradually  crystallizes.  All  the  pro- 
teins arc  insoluble  in  absolute  alci^ol.  but  many 
of  them  are  soluble  in  water,  or  in  dilute  saline 
solutions.  Dissolved  proteins  all  rotate  -the 
plane  of  polarization  of  polarized  light  to  the 
left,  the  «xtent  of  the  rotation  varying  with  the 
nature  of  the  <Ussolved  protein.  Dissolved  pro- 
tdns  are  not  difFusible,  as  a  rule,  and  mineral 
matters  with  which  they  may  be  mixed  can, 
therefore,  be  removed  by  placing  the  solution 
in  a  vessel  which  is  separated  into  two  parts 
by  a  vertical  porous  membrane,  pure  water 
being  placed  in  one  compartment,  while  the 
solution  to  be  dialyzed  is  pbced  in  the  other. 
Hie  mineral  salts  will  diffuse  throu^  the  por- 
ous membrane,  wfaile  the  protein  remains  in  the 
Com|)artment  in  which  it  was  originally  placed. 
By  renewing  the  water  in  the  second  compart- 
ment from  time  to  time,  the  dialysis  may  be 
caused  to  proceed  imtil  practically  the  last  trace 
of  mineral  matter  has  been  removed  from  the 
protein.  The  peptones,  however,  are  them- 
selves diffusible,  and  the  proteoses  (or  'albu- 
minoses")  are  so  to  a  lesser  extent 

Many  of  the  proteins  that  are  soluble  are 
precipitated  from  thdr  solutions  in  a  perma- 
nently insoluble  condition  by  the  action  of  heat, 
the  substance  which  is  thus  thrown  down  being 
known  as  "coagulated  protdn."  The  tempera- 
ture at  which  heat-coaKuIation  takes  place 
varies  with  the  nature  of  the  protein,  and  (|to 
some  slight  extent)  with  the  degree  of  addtty 
or  alkahnity  of  the  solvent  from  which  they 
are  thrown  down.  The  Sbrinogen  of  the  blood, 
for  example,  coagulates  at  about  133°  F. ;  while 
serum-albumin  and  egg- album  en  coagulate  at 
162'  F„  and  crystallin  at  199°  F.  When  a  pro- 
tdn is  predpitated  from  solution  by  heat,  the 
tiqtiid  from  which  it  was  thrown  down  almost 
Invariably  has  its  alkalinity  increased,  or  its 
addity  diminished.  Dry  proteins  may  be 
brou^t  into  the  •coagulated*  condition  by 
raising  their  temperature  to  230°  F.  Raised  to 
higher  temperatures  they  carbonize,  and  evolve 

Coagulated  prolans  are  exceedingly  insol- 


iible.  and  in  fact  cannot  be  brought  into  solu- 
tion at  all  except  by  the  action  of  some  agent 
which  changes  thdr  chemical  nature  pro- 
foundly. Pepsin  (in  an  acid  medium)  or  paii- 
creatin  (in  an  alkaline  medium)  convert  them 
into  soluble  peptones,  when  the  experiment  Is 
performed  at  a  temperature  not  very  close  to 
that  of  the  human  body.  A  protdn  which  is 
predpitated  from  its  solution  by  alcohol  is  not 
at  first  thrown  into  the  "coagulated"  condition, 
but  passes  into  it  graduaDy  upon  prolonged  con- 
tact with  the  alcohol.  When  a  soluuon  of  pro- 
tdos  is  saturated  with  ammonium  sulphate,  all 
of  its  proteins  are  precipitated  except  the  pep- 
tones ;  but  the  preapitate  is  not  in  the  coagu- 
lated form,  for  it  is  capable  of  dissolving  again, 
either  in  pure  water  or  in  a  dilute  saline  solu- 
tion. This  reagent  is  used,  in  the  laboratory, 
for  estimating  the  amount  of  protein  in  a  given 
solution;  the  predpitate  that  it  ^ves  being  re- 
moved by  Utration;  washed  with  a  saturated 
solution  of  ammonium  sulphate  -  heated  to  230* 
to  produce  coE^lation;  and  finally  weighted- 
after  the  ammonium  sulphate  has  been  removea 
by  thorough  washing  with  pure  water,  and  the 
precipitate  has  been  dried.  Many  of  the  salts 
of  the  heavy  metals  (basic  acetate  of  lead,  for 
example),  precipitate  protdns  from  solution  by 
forming,  with  them,  an  insoluble  proteo-metallic 
compound.  From  this  compound  the  metal 
may  be  subsequently  removed  by  the  action  of 
sulphuretted  hydrogen  gas ;  the  protein  then 
being  set  free  in  its  original,  soluble  state. 

Of  the  diemical  reactions  manifested  by  the 
proteins  as  a  class,  the  fallowing  may  be  espe- 
cially mentioned;  (1)  The  xanthoproteic  reac- 
tion. When  strong  nitric  add  is  added  to  a 
solution  containing  a  protein  the  protdn  is 
often  (but  not  invariably)  precipitated ;  and 
both  the  precipitate  and  the  solvent  turn  yellow 
from  the  formation  of  xanthoproteic  acid,  the 
predpitate  dissolving  upon  prolonged  boiling,  if 
the  nitric  add  is  present  in  excess.  The  yellow 
color  changes  to  an  orange  upon  the  addition  of 
an  excess  of  so<Uum  hydroxide,  (2)  Milton's 
reaction.  "Millon's  reagent,'  which  is  one  of 
the  best  tests  for  detecting  the  presence  of  i 


_  acid  of  specific  gravi^  1.4.    When  the 

metal  has  entirely  dissolved,  the  solution  is 
diluted  with  twice  its  bulk  of  water,  and  the 
abundant  precipitate  which  comes  down  is  al- 
lowed to  subside.  The  clear  liquid  remaining 
is  the  reagent  desired.  Millon's  reagent  throws 
the  proteins  down  in  the  form  of  a  white  pre- 
dpitate; and  both  the  predpitate  and  the  solu- 
tion become  colored,  ranging  from  pink  in  the 
cold  to  brick  red  upon  boiling,  though  time  is 
sometimes  ret^uired  before  the  coloration  is 
complete.  Solid  protdns  give  this  same  reac- 
tion, when  boiled  with  the  test  solution.  Tyro* 
sine  and  silk  respond  to  it  also.  (3)  Sulphur 
reaction.  Warmed  with  a  solution  containing 
sodium  hydroxide  and  a  lead  salt,  a  black  pre- 
dpitate or  brownish  color  is  produced  in  a  solu- 
tion of  a  protein  containing  sulphur,  due  to  the 
formation  of  sulphide  of  lead. 

The  classification  of  the  proteins  has  been 
essayed  by  several  groups  of  students  both  in 
Europe  and  America,  and  the  work,  extremely 
difficult  in  itself,  has  been  complicated  by  the 
use  of  terms  to  which  different  meanings  have 
been  attached  by  various  writers.    The  Amer- 
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lean  Society  of  Biokwical  Chemists  and  the 
American  Physiolo^caT Society  have  agreed  on 
the  following  classification,  which  ii  regarded 
ag  standard  By  American  students. 

Simple  Pboteins. 

Altmnmu — Thoie  which  are  soluUe  in 
pore  water,  and  coagulate  wfaai  heated. 

Globulins. —  Those  whkh  are  insoluble  in 
pore  water,  but  dissolve  in  neutral  sohitions  of 
salts  derived  from  the  action  of  strong  adds 
npon  strong  hasei. 

GlntelinL— Those  which  are  insoluble  in 
all  neutral  solvents,  bat  which  dissolve  in  very 
dilute  adds  or  very  weak  alkalies. 

Prolamlna  (Alcohol-soluble  proteins). — 
Those  whicli  are  insoluble  in  water,  neutral  sol- 
vents and  absolute  alcohol,  but  dissolve  in  alco- 
hc4  of  ?0  to  80  per  cent  strength. 

Albominoidil— Those  whidi  exhibit  a  hi^ 
degree  of  resistance  (o  solubility  with  all  neu- 
tral solvents,  wliiij  having  apparently  the  same 
chemical  structure  as  the  soluble  protdns. 

Histonea. —  Those  soluble  in  water  and  rn- 
•oluble  in  ammonia  (unless  ammonia  salts  are 
present),  which  yidd  predpitates  with  solutions 
of  other  proteins,  and,  when  heated,  a  coaguhun 
readily  soluble  in  very  dilute  adds. 

Protaminea. —  Polypeptids  simpler  than  the 
protdns  of  the  groups  above  specified ;  soluble 
in  water;  not  coagulated  by  heat;  having  the 
quality  of  precipitating  water-solutions  of  other 

firoteins ;  and  exhibiting  strong  basic  character- 
Sties,  fonnii^  stable  salts  witt  flie  strong  min- 
eral adds. 

Conjugated  Pbotzimb. 

Nocleo^roteiiia.^  Compounds  of  one  or 
more  protein  molecules  with  nucldc  add, 

Glycoproteinfl. —  Compounds  of  the  proldn 
molecule  with  one  or  more  substances  con- 
taining a  carbohydrate  group  other  than  a 
nucleic  add. 

Phoaphoprotdns.—  Compounds  of  the  pro- 
tein molecule  with  phosphorus-containing  sub- 
Btance  other  than  a  nucleic  add  or  the  lecithins. 

Hemoglotnna. —  Compounds  of  the  protdn 
molecule  with  hematin,  or  similar  substance. 


Debived  Pkothns. 

Primary  ProUbi  Derivativaa,—  Those 
formed  from  the  protein  molecule  apparently 
through  hydrolytic  changes,  with  but  slight  al- 
teration in  the  protein  molecule :  embracing 
(1)  Protdns  —  insoluble  products  of  the  action 
of  water,  very  dilute  acids  or  enzymes;  (2) 
Hetaproteins  —  products  of  such  action  of 
adds  and  alkalis  as  alters  the  molecule,  form- 
ing substances  soluble  in  very  weak  adds  and 
alkalis,  but  not  soluble  in  neutral  solvents 
(including  the  so-called  acid-albuminates  and 
aUcali-atbutninates)  ;  (3)  Coagulated  Proteins  — 
insoluble  products  resulting  from  the  application 
of  heat  to  iheir  solutions,  or  to  the  action  of 
the  alcohols  on  proteins. 

Secondary  Protein  Derivativea.—  Products 
of  a  more  extended  cleavage  of  the  protein 
molecule:  embracing  (1)  the  Proteoses — those 
which  are  soluble  in  water  |  not  coagulated  by 
heat ;  and  which  are  predpilated  by  saturating 
tbdr  solutions  with  ammonium  sulphate  or  zinc 


snipbate;  (2)  the  Peplonei— ftoae  aotoble  in 
water ;  not  coagnUited  by  beat;  but  not  pred^- 
tated  by  saturating  thdr  sohitians  with  am- 
monium sultihate;  (3)  Peptids ^  ittose  com- 
pounds of  acfinile  ttracture  in  which  two  or 
more  amino-adds  are  combined  throngh  the 
union  of  the  carboxyl  group  of  one  with  the 
amino  group  of  the  other  and  the  loss  of  a 
molecule  of  water. 

Albomina, —  Serum-albumtni  have  been  sep- 
arated from  the  lymph  and  blood-serum  of 
vertebrate  animals,  Irom  milk  and  from  cer- 
tain seeds.  Lact-albumin  is  found  in  milk 
though  in  the  small  pnnortiiKi  of  less  than  one- 
kalf  of  I  per  cent  The  prindpal  vegetable 
albiunins  are  lencotin  —  found  in  wheat,  rye 
and  barley;  and  legumelin  —  of  peas,  beans  and 
lentib. 

Globnliaa  are  found  in  blood-serum  and  in 
certain  body  tissnei  and  organs  and  in  eggs, 
milk,  seeds,  etc    A  typical  gtobuhn  is  fibrin- 

g:en,  found  in  the  blood  of  vertebrate  animals, 
pon  bang  serrated  from  the  living  animal 
tfae  fibrinogen  ts  almost  immediately  changed 
into  fibrin  or  Uood-<lot  b^  the  action  of  an 
attendant  enzyme.  UuKakn  and  myogen  are 
globulins  foimd  in  the  tissue  of  what  are  known 
as  a  striped  muscle.  It  is  die  coagtilation  of 
mnscuhn  after  death  which  produces  the  stif- 
fening of  a  corpse,  known  as  rigor  morlu. 

GInteltiu  and  Prolamina  are  found  in  the 
grains,  a  familiar  example  bdng  the  gluten  of 
wheal,  which  is  a  mixture  of  glutenin,  a  glute- 
Hn;  and  gliadin,  a  prolamin.  Zdn,  of  Indian 
com,  is  another  example  of  the  same  group. 

Albtuninoids. —  In  this  group  are  fonnd  the 
protdn  substances  which  in  large  measure  give 
stability  to  the  structure  of  the  aaimal  body. 
Collagen  is  a  typical  example.  It  is  the  founda- 
tion of  cartilage  and  connective  tissue  and  en- 
ters largely  into  the  bony  skeleton.  '  When 
boiled  in  water,  collagen  yields  gelatin.  When 
treated  with  tannic  acid,  as  in  the  making  of 
leather,  it  becomes  lougn  and  highly  resistant 
to  decay.  To  this  group  belong  also  keradn, 
the  principal  substance  of  hair,  horns,  hoofs 
and  feathers ;  and  elastin,  the  largest  constituent 
of  the  ligaments  of  the  animal  body. 

Histonea. —  The  most  familiar  example  of 
diis  division  of  the  proteins  is  globin,  the  pro- 
tdn constituent  of  the  red  'coloring  matter  of 
the  blood,  hemoglobin. 

Nucleoproteins  are  comparatively  numer- 
ous, forming  the  chief  constituents  of  the  nucld 
of  all  nucleated  cdls  and  heni;e  found  in  every 
part  of  the  body  and  its  organs.  They  are 
found  also  in  yeast  and  in  certain  plants. 

Qlycoproteina.— A  common  example  of  tWs 
group  is  mudn,  a  constituent  of  the  saliva.  As 
previously  noted,  egg-albumen  is  probably  to  be 
dassed  in  this  group;  and  here  belong  also  the 
mucoids  of  egg-albumen  and  blood-serum. 

Phoaphoproteitia.— The  most  familiar  ex- 
ample is,  the  casein  of  milk,  regarded  as  a  ol- 
ciutn  salt  in  combination  witti  calcium  phosphate. 
When  casdn  is  coagulated  with  rennet,  the  prod- 
uct is  paracasein,  differing  from  casein  chiefiy 
in  that  its  caldum  salt  is  insoluble.  Vitellin, 
found  in  the  yelks  of  hen  eggs,  is  another  ex- 
ample of  the  phosphoproidns. 

Hemoglobins.^  The  red  corpuscles  of  the 
Mood  have  a  very  large  content  of  hemoglobin. 
When  human  .blood  is  dried,  the  proper  pro- 
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portion  of  hemoglotrin  in  the  red  corpasclcs  i* 
found  to  be  about  94  per  cent.  Either  adds  or 
alkaJis  reduce  hemoglobin  to  the  histone  gloUs 
Mid  the  iron  compound  hematin,  -which  is  not  a 
protein,  but  a  derivative  of  pyrrole,  one  of  the 
decooipositioD  products  of  uie  proteins. 

AlbnminBtes  belong  to  the  gToap  Metapf(>- 
toDS.  Thex  result  from  the  so-called  '^dd 
albundn,*  obtained  by  treating  an  albumin  or  a 
l^obulio  with  dilute  acebc  or  hydrochloric 
add.  Add  albumin  is  soluble  in  dilute  adds  or 
alkalis,  but  insolnble  in  a  neutral  mcntsruum. 
When  the  original  protein  is  treated  with  a 
small  quantity  of  dilute  alkali,  it  combines  with 
the  alkali  to  form  'alkali  albumin' ;  and  this. 
like  add  albumin,  is  soluble  in  weakly  ado 
or  alkaline  media,  but  insoluble  in  a  neutral  one. 
AlkaU  albumin  is  likewise  not  calculable  by 
heat  The  combinations  here  described  may  be 
taken  as  typical  of  the  albuminates  in  a  general 
way;  but  as  the  albuminates  are  doubtless  very 
s  and  as  they  have  not  yet  been  fully 
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add  and  alkali  albuminates. 

ProteoKa  and  Albnmoaes. —  Proteini  de- 
rived from  the  albumins  or  globuKns  or  al- 
buminates by  the  action  of  digestive  fermenta, 
luch  as  pepsin  and  tr/psin.  They  are  intermc' 
diate  between  the  original  proteins  and  the  pep- 
tones into  which  these  original  proteins  are 
ultimately  transformed  by  the  digestive  fer- 
ments. They  are  predpitatcd  from  solution  by 
nitric  add,  the  predpitate  dissolving  upon  ap- 
plication of  beat  They  are  also  somewhat 
difiusible,  but  not  to  the  same  extent  as  the 
peptones. 

Peptonea. —  Proteins  which  are  formed  by 
the  prolonged  action  of  digestive  ferments  upon 
other  prolans.  (Compare  the  proteoses  in 
the  preceding  paragraph).  While  they  are  not 
precipitated  fay  heat,  nor  by  nitric  add,  they  are 
predpitated  by  lanniti  and  by  certain  other 
reagents.  It  seems  quite  dear  that  p^tones 
are  polypeptids.  The  peptones  are  difiusible 
and  they  play  an  exceedingly  important  part 
in  digestion  and  assimilation.  Peptones  that 
are  artifically  prepared  are  ccoimonly  bitter, 
perhaps  from  the  development  of  alkaloids  or 
glucosides.    Pure  peptone  has  a  meaty  flavor. 

Peptida. —  The  majority  of  peptids  dissolve 
readily  in  water  but  not  in  alcohoL  A  few 
which  are  almost  insoluble  in  water  dissolve  in 
adds  or  in  alkalis.  Most  of  them  have  a  lnt~ 
ter  taste,  When  heated  with  concentrated  hy- 
drochloric add  for  several  hours  they  are  com- 
pletdy  resolved  into  ami  no-adds. 

Through  this  system  of  investigation  it  is 
hoped  ultimately  to  discover  the  process  of  the 
upbuilding  of  the  whole  dass  of  protdns  from 
thdr  primal  elements. 
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^nic  and  Bio-Chemistry*  (London  1915) ; 
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the  Proteins>  (London  1918);  Schrjrver,  S.  B., 
'The  General  Character  of  the  Proteins*  (Lon- 
don 1909). 


PROTBRANTHUfi.    See  Gillenia. 

PROTEROGLYPHA,  a  division  of  the 
Colubridse  family  of  snakes,  in  which  the 
grooved  poison  teeth  or  fangs  arc  attached  to 
the  forward  part  of  the  upper  jaw  —  those  in 
whidi  the  fangs  are  at  the  rearward  part  of  the 
jaw  being  known  as  Opisthoglypha  (q.v.). 
The  group  includes  nearly  all  the  more  deadly 
of  poisonous  snail es. 

FROTEROZOIC  (Greek  prottros,  earlv; 
and  Boa,  life),  a  geologic  time  divisjon  generaUy 

even  the  rank  of  an  era.  According  to  the 
nited  States  Geological  Survey  it  includes  all 
time  before  the  Paleozoic,  and  is  divided  into 
the  Arcbean  and  Al^onkian  periods.  Other 
geologists  divide  the  time  before  the  Paleoztue 
mto  two  eras,  the  Archeozoic  (Archean)  and 
Prolerozoic  (Algonkian).  This  article  follows 
geological  survey  usage.  Proteroioic  lime  is 
also  frequently  referred  to  as  the  Pre-Cambrian. 
The  type  sections  are  in  the  region  of  the 
Great  Lakes,  in  northern  United  States  and 
Canada.  The  rocks  of  the  era  readily  fall  into 
two  systems,  the  Archean  (qv)  and  Algoidcian 
(q.v.),  separated  by  a  profound  unconformity. 
The  former  are  dominantly  igneous,  consisting 
of  a  great  series  of  basic  lava  flows  and  minor 
amounts  of  interbedded  sediment,  cot  by  large 
granite  intrusions.  This  period  of  valcanism 
was  followed  by  long  erosion,  and  Algonkian 
rocks,  dominantly  sedimentary,  were  laid  down 
on  eroded  Archean  surfaces.  Little  is  known 
of  the  geography  of  either  period,  except  that 
in  Algonkian  time  considerable  limestone  was 
deposited,  pointing  to  probable  submergence 
under  an  ocean.  It  is  believed  that  gladeri 
occupied  parts  of  Canada  in  the  early  Algon- 
kian, and  in  the  latter  part  of  the  period  vol- 
canism  was  again  extensive. 

There  are  no  direct  evidences  of  life  in  the 
Archean  nor  in  the  early  Algonkian  thou^ 
limestones  may  point  to  the  existence  of  mi- 
nute lime-secreting  animals.  A  few  imperfect 
fossils,  probably  brachiopods  and  crustaceans, 
have  been  found  in  very  late  Algonkian  rocks. 
Two  similar  rock  systems,  under  various  names, 
are  recognized  in  Europe  and  probably  in  other 
continents.  The  intense  meiamorphism  that 
Prolerozoic  rocks  have  undergone  in  many 
regions  makes  it  impossible  to  separate  the  two 
systems  over  much  of  the  world,  at  least  until 
much  more  detailed  work  is  done. 

PROTESILAUS,  pro-tes-i-Ia'iis,  Greek 
hero,  son  of  Iphidus,  king  of  Phylace,  Thessaly, 
He  led  a  band  of  Thessalian  warriors  against 
Troy  and  was  the  first  of  the  Greeks  to 
land  on  the  Trojan  coast,  whereuptm  he  waa 
killed  by  Hector.  Anotner  tradition  makes 
Achates  slay  him.  He  is  famed  in  ancient 
story  for  the  affection  which  existed  between 
him  and  his  wife,  Laodamia,  who,  when  she 
learned  of  his  death,  prayed  that  he  might 
return  to  her  lor  three  hours.  The  prayer 
was  granted  and  Hermes  conducted  Frotesilaus 
to  the  upper  world.  At  the  end  of  the  three 
hours  Laodamia  died  with  her  husband  and 
returned  with  him  to  the  lower  regions.  How- 
ever, there  are  also  some  other  versions  of  his 
life  and  death.  His  tomb  was  near  Eleus  in 
the  Thradan  Chereonesus,  a  temple  was  erected 
to  him  there,  and  at  Phylace  a  sanctuary  was 
built  in  which  funeral  games  were  played  In 
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his  honor.  The  story  is  toM  by  Wordsworth 
in  one  of  his  most  beautiful  poems,  'Laodamia,' 
written  in  1814.  It  was  also  the  subject  of  a 
tragedy  by  Euripides  of  which  only  some  frag- 
ments remain.  In  more  recent  times  the  PoliSi 
poet,  S.  Wyspianski,  wrote  a  tragedy  in  verse 
(Krakow  1901)  which  has  been  translated  into 
French  by  A.  de  Lada  and  L.  Mauiy  as  'Prol6- 
silas  et  Laodamie'  (Paris  I9J3).  Two  ancient 
Roman  sarcophagi,  showing  (he  history  of  the 
hero's  life  and  death,  have  been  preserved,  one 
in  the  Vatican  and  the  other  in  the  church  of 
Santa  Chiara  at  Naples.  Consult  Freller,  L., 
*Griechtsche  Mythologie'  (2  vols.,  Berlin  1872- 
75);  Roscher,  W.  H.,  ed.,  'Ausfiihrlichen  Lexi- 
kon  der  griechischen  und  rSmischen  My- 
tholorie>    (Vol.    Ill,   pt.    2,  p.    3155,    Leipzig 

PROTEST,  a  solemn  declaration  of  opin- 
ion, commonly  against  some  act,  particularly  a 
formal  and  solemn  declaration  in  writing  of 
dissent  from  the  proccet^ngs  of  a  legislative 
body,  or  a  like  declaration  of  dissent  by  a 
minority  of  any  body  against  the  proceedmgs 
of  the  majority.  In  the  commercial  usage  of 
the  term,  a  protest  is  a  formal  declaration,  made 
by  a  notary  public,  under  hand  and  seal,  at  the 
request  of  the  payee  or  holder  of  a  bill  of 
cjcchange  for  non-acceptance,  or  non-payment 
of  the  same,  protesting  against  the  drawer  and 
others  concerned  for  the  exchange,  charges, 
damages  and  interest  This  protest  is  written 
on  a  copy  of  the  bill  of  excnange,  and  notice 
is  given  to  the  drawer  and  endorsers  of  the 
same,  by  which  they  become  liable  to  pay  the 
amount  of  the  bill,  with  charges,  damages  and 
interest.  To  be  of  legal  effect  the  action  of  the 
notary  must  be  taken  on  the  day  the  payment  was 
due.  (See  Biu,  — Bill  of  Exchange).  A  pro- 
test is  also  a  writing,  attested  before  a  notary 
public,  a  justice  of  the  peace  or  a  consul  in 
loreign  parts,  drawn  by  a  master  of  a  vessel, 
Stating  die  severity  of  a  voyage  by  which  the 
ship  has  suffered,  and  protesting  that  the  dam~ 
age  was  not  owmg  to  the  neglect  or  miscon- 
duct of  the  master. 

PROTESTANT  EPISCOPAL  CHURCH, 
The,  the  American  branch  of  the  Ajiglican 
Communion.    The  Church  in  America,  though 

auile  independent,  is  in  full  communion  with 
le  Church  of  England  and  inherits  her  eccle- 
siastical position.  As  the  Preface  to  the  Prayer 
Book  states;  'This  Church  is  far  from  intend- 
ing'to  depart  from  the  Church  of  England  in 
any  essential  point  of  doctrine,  discipline  or 
worship ;  or  further  than  local  circumstances 
require.*  To  define  her  principles  and  position 
it  to  define  Anglicanism,  to  interpret  that  move- 
ment in  history  known  as  the  English  Ref- 
ormation. 

In  the  beginning  of  the  16th  century  the 
Church  of  England  was  in  full  communion  with 
die  national  churches  of  western  Europe,  ac- 
quiescing with  them  in  the  headship  of  the 
Church  of  Rome.  In  doctrine  and  discipline  she 
bad  become  identified  with  the  prevailing  type 
of  Latin  Christianity.  By  the  end  of  the  17 
century  she  had  withdrawn  from  the  Roman 
obedience  and  had  gradually  come  to  assume 
the  position  she  maintains  to-day.  This  period 
of  transition  constituted  the  Anglican  Reforma- 
tion. The  status  of  the  Church  of  England  was 
unique.     Positively,  the  change  involved  a  re- 


assertion  of  the  principles  of  prinitivc  Chris- 
tianity and  an  assimilation  of  the  newly- 
awakened  tendencies  of  modern  ihou^^t 
Negatively,  it  involved  the  repudiation  on  the 
one  hatid  of  mediaeval  Roman  Catholicism,  on 
the  other  of  Continental  Protestantism.  Angli- 
caiu  believed  that  the  change  involved  no  breatji 
in  the  continuity  of  the  English  Chnrch.  They 
maintained  that  in  rejecting  much  that  was 
Roman  and  medixval  Uiey  ktd  forfeited  noth- 
ing essentially  catholic. 

The  American  Church  inheriting  tUs  poation 
claims  to  be  a  branch  of  the  primitive  Cath<dic 
and  Apostolic  Church.  At  the  same  time  she 
is  frankly  opportunist  in  adapting  hersdf  to 
the  needs  and  conditifxis  of  modem  life.  In 
the  sense  of  being  not-Roman,  she  is  Protest- 
ant As  maintaining  that  her  continuity  widi 
the  ancient  Church  is  guaranteed  by  her  posses- 
sion of  the  Apostolic  succession  of  bishops,  she 
is  Episcopal  She  is  Episcopal  also  in  the 
sense  of  being  not-Papal.  This,  peiiiaps,  gives 
the  rationale  of  her  common  legal  title.  Mem- 
bers of  the  Church  are  spoken  of  indifferently 
as  Anglicans,  Episcopalians  or  Churchmen. 

The  fundamental  principles  of  Anglicanism 
as  well  as  Anglican  terms  of  inter-communion 
are  indicated  in  what  is  known  as  the  Chica^ 
Lambeth  Quadrilateral.  In  1886  a  Commission 
on  diristian  Unity  reported  to  a  General  Con- 
vention held  at  Chicago.  The  substance  of  their 
report  was  embodied  in  a  Declaration  of  the 
House  of  Bishops.  Two  years  later  this  Dec- 
laration was.  with  sli^t  modifications,  adopted 
by  the  bishojw  of  the  whole  Anglican  Comman- 
ion,  meeting  in  conference  at  the  archbishop  of 
Canterbuiys  palace  in  Lambeth.  The  wording 
of  this  Anglican  Eirenicon,  defining  the  essen- 
tials of  the  Christian  faith,  is  as  follows: 

■1.  The  Holy  Scriptures  of  the  Old  and  New 
Testaments,  as  containing  all  things  necessary  to 
salvation,  and  as  bdng  the  rule  and  ultimate 
standard  of  faith; 

*2.  The  Apostles'  Creed,  as  the  Baptismal 
Symbol,  and  the  Nicene  Creed,  as  the  sufficient 
Statement  of  the  Christian  Faith; 

*3,  The  two  Sacraments,  ordained  by  (Christ 
Himself — I  Baptism  and  the  Supper  of  the  Lord 
—  ministered  with  unfailing  use  of  Christ's 
words  of  institution  and  of  the  elements  or- 
dained by  Him ; 

*4.  The  Historic  Episcopate  locally  adapted 
in  the  methods  of  its  administration  to  the 
varying  needs  of  the  nations  and  peoples  called 
of  God  info  the  Unity  of  His  Ciiurch.' 

This  declaration  may  be  taken  as  an  offi- 
cial indication  of  the  bases  of  the  Anglican 
position. 

It  is  the  belief  and  hope  of  AngScans  that 
the  position  gives  them  good  vantage-ground  for 

■™"*™"  the  cause  of  Christian  umty.  They 
in  common  with  all  bodies  of  Chris- 
Wliile  their  attitude  toward  Roman  Cath- 
olics is  one  of  resolute  protest,  their  ouarrel  is 
only  with  a  medijeval  Romanism  by  wnich  they 
believe  that  the  primitive  Catholicism  of  the 
great  Latin  Communion  has  been  obscured. 
Their  position  more  nearly  approximates  that 
of     Eastern     Orthodox     Catnolicism  —  Greek 


the     promoting  tl 
with     have  much  i' 


PBOTBSTANT  EPISCOPAL  CHURCH 


«B1 


immediate  prospect  of  it  The  many  differences 
due  to  widely  diSering  antecedents  oppose  diffi- 
cullies  10  the  adoption  of  a  common  platform. 
This,  however,  does  not  prevent  many  manifes- 
tations of  present  friendship  and  hope  of  closer 
relations  in  future.  Recent  years  nave  seen  a 
marked  rapprochement  between  the  Ai^licans 
and  the  Russian  Orthodox  Communion. 

On  the  other  hand,  the  Anglican  Church  is 
in  dose  sympathy  with  the  life  and  aims  of 
various  bodies  of  Protestants.  Her  breach  with 
the  Christian  past  is  not  so  great  as  theirs  but 
she  rejoices  to  feel  that  the  fundamentals  of  her 
faith  are  the  sane  as  theirs,  and  thai  she  is  at 
one  with  them  in  striving  to  adopt  and  apply 
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:  the  appointment  of  a  Commiss 
Christian  Unity  in  1856  there  have  -been  confer- 
ences with  the  Presbyterian  General  Assembly, 
the  General  Synods  of  Evangelical  Lutherans  of 
the  North  and  South  and  the  Provincial  Coun- 
cil of  the  Moravians.  These  have  contributed 
somewhat  to  a  better  mutual  understanding. 
Some  idea  of  the  nature  of  the  Anglican  claim 
and  hope  is  necessary  at  the  outset  for  an 
afqifeciation  of  the  details  of  Anglican  history. 

The  Chiirch  of  Sngland  in  the  Americui 
CoIoDies.-~ The  Chur(£  of  England  came  to 
America  with  the  first  English  explorers  and 
cokmists.  The  first  English  service,  so  far  as 
is  known,  was  held  in  1579  on  the  coast  of 
California  by  the  Rev.  Frauds  (or  Martin) 
Fletcher,  ship's  chaplain  to  Sir  Francis  Drake. 
In  1607  an  English  clergyman  was  regularly  es- 
tablished among  the  Virginia  colonists  at  James- 
town. This  missionary  was  the  Rev.  Robert 
Hunt,  a  man  of  simple  piety  and  great  zeal,  who 
held  daily  services  in  the  open  air,  and  on  21 
June  160/  for  the  first  time  in  America  admin- 
istered the  Holy  Communion.  Virginia  was  a 
Church  of  England  colony.  Various  missions 
were  estabhshed  as  the  colony  ^rew.  The  clergy 
were  most  of  them  faithful  missionaty  priests. 
Some,  unfortunately,  were  men  who  had  bad 
records  at  home,  and  whose  lives  tended  to  dis- 
credit the  Church  which  they  served.  In  the 
same  year  that  Jamestown  was  settled,  Prayer- 
Book  services  were  held  also  on  Saint  George's 
Island,  Maine.  Within  a  short  time  there  were 
English  clet^ymen  settled  in  Maryland,  and 
before  the  end  of  the  century  missionaries 
working  in  New  Hampshire,  South  Carolina, 
Delaware,  New  York,  New  Jersey  and  Penn- 
sylvania. In  1692  giants  of  land  were  made  for 
Trinity  Church,  New  York.  Five  years  later 
the  Rev.  William  Vesey  was  estabhshed  as  rec- 
tor of  what  has  become  the  most  important 
parish  in  the  country. 

In  New  England  the  Church  of  England 
fared   badly.     Tne   Puritans   of    Massachusetts 


had,  however,  adopted  a  Calvinistic  theology 
differing  in  various  ways  from  the  teaching  of 
the  Praver  Book.  Shortly  after  reaching  New 
England,   they  adc^ted   also   the  ecclesiastical 

Khty  of  the  Pilgnms  of  Plymouth.  In  Eng- 
td,  Puritans  as  well  as  Anglicans  had  done 
their  beat  to  suitress  *In dependents.*  Calvin- 
istic CongregationaliMn  became  the  'standing 
order*  in  Massachusetts  and  Connecticut.  The 
use  of  the  English  Prayer  Book  was  made  a 
penal  offense  and  Churchmen,  so  far  as  pos- 
sible  were  driven  from  the  cobnles.   Among  the 


more  notable  victims  of  Puritan  intolerance 
were  John  Checkley,  William  Blackstone.  the 
Browns  of  Salem  and  Samuel  Maverick.  Some 
took  refuge  in  Rhode  Island,  others  in  cotoiues 
farther  south. 

The  18ih  century  saw  increased  effort  on 
the  part  of  the  Church  of  England  to  minister 
to  Oie  needs  of  colonists  in  America.  Since 
1634  colonial  churches  had  been  imder  the 
supervision  of  the  bishop  of  London.  In  1696 
Bishop  Coropton  of  London  appointed  as  his 
•commissary*  for  Maryland,  Dr.  Thomas  Bray. 
Dr.  Bray's  interest  in  American  missions  led  to 
the  formation  of  (he  Society  for  Promoting 
Christian  Knowledge  (S.  P.  C.  K.)  and  of  the 
Society  for  the  Propagation  of  the  Gospel  in 
Foreign  Parts  (S.  P.  G.).  This  latter  society 
was  especially  active  in  providing  missionaries 
for  America,  and  in  furnishing  them  with 
means  of  support  The  most  notable  of  these 
missionaries  were  the  Rev.  George  Keith  and 
the  Rev.  John  Talbot.  They  traversed  the  colo- 
nics from  New  Hampshire  to  North  Carolina 
and  sent  to  the  S.  P.  G.  full  reports  of  the 
needs  of  America. 

English  clergy  met  with  much  op^iition  in 
New  England.  There  was  a  special  outcry 
against  them  owing  to  secession  from  the  Con- 
gregational ranks.  In  1722  the  president  of 
Yale  College,  Dr.  Timothy  Cutler,  and  four 
tutors  resigned  their  position  to  embrace  Epis- 
copacy. One  of  these,  Dr.  Samuel  Johnson  of 
Stratford,  became  the  most  notable  Churchman 
in  Connecticut.  One  of  the  wisest  and  most 
far-seeing  friends  of  America  in  England  was 
Dr.  Georee  Berkeley,  dean  of  Derry,  afterward 
bishop  ofCloyne.  He  wished  to  found  a  train- 
ing school  for  American  missionaries.  *5aint 
Paul's  College*  was  to  have  been  situated  in  — 
it  being  a  conveniently  central  point  —  the  Ber- 
muda Islands.  Dean  Berkeley  came  to  America 
and  spent  three  years  in  Rhode  Island.  He  was 
forced  to  atiandon  his  project  hy  failure  to  re- 
ceive funds  which  had  been  promised  by  the 
English  Pariiament 

John  and  Charles  Wesley  for  a  time  worked 
in  Georgia  in  the  early  days  of  the  colony. 
This  was  before  any  Methodist  societies  bad 
separated  from  the  English  Church.  Later 
Methodist  preachers,  especially  George  While- 
field,  were  vehement  in  clenouncing  the  Anglican 
clergy  and  did  much  to  disturb  the  S.  P.  G. 
missions.  However,  the  work  prospered  despite 
drawbacks  —  greatest  of  whidt  was  the  lack 
of  bishops  —  and  by  1775  there  were  about  300 
parishes,  ministered  to  by  250  clergymen.  It  is 
estimated  that  between  1607  and  1775  about 
2,000  "Clerks  in  Holy  Orders*  of  the  English 
Church  had,  for  longer  or  shorter  periods, 
labored  in  America. 

OrganizatioD  as  an  Independent  Church. 
—  The  outbreak  of  the  War  of  the  Revolution 
put  an  end  to  intercourse  between  colonial 
Churchmen  and  the  authorities  of  the  Church 
of  England.  Many  of  the  clergy  were  Tories. 
These  left  the  colonies  for  England  and  Nova 
Scotia.  During  the  war  services  were  main- 
tained in  a  few  places,  prayer  for  Congress 
being  substituted  for  prayers  tor  the  king.  The 
one  man  whose  influence  did  most  to  hold  to- 
gether scattered  bands  of  Churchmen  was  Dr. 
William  While  of  Christ  Church  and  Saint 
Peter's,  Philadelphia.  He  was  in  close  touch 
with   the   fathers  of  the  Commonwealth  and 
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wai  for  many  yean  chaplain  of  Congress.  Im- 
mediately after  the  recognition  of  American 
independence  steps  were  taken  to  organize  an 
independent  American  Church  and  to  establish 
new  relations  with  the  Church  of  England, 
which  shonM  recognize  *tbe  Change  in  our 
Situation  from  a  Daughter'  to  a  Sister- Church.* 

First  to  act  —  for  themselves  alone — were 
the  derey  of  Connecticut.  They  were  con- 
vinced that  the  £rst  step  of  all  must  be  to  ob- 
tain bishops.  In  1783  a  meeting  was  held  at 
Woodbury,  at  which  a  petition  was  addressed 
to  Ejiglish  bishops  to  consecrate  for  America 
and  a  candidate  was  chosen  for  the  episcopal 
office.  The  bishop-elect  was  Dr.  Samuel  Sea- 
bury,  a  native  of  Connecticut,  an  5.  P.  G. 
missionary  in  the  colony  of  New  Yoric  and 
a  chaplain  in  the  British  army.  He  sailed 
to  England  and  asked  for  consecration.  This 
he  was  unable  to  obtain.  The  English  bishops, 
as  officers  of  a  state-church,  were  unwilling  to 
act  without  formal  authorization  by  Parliament' 
This  was  not  forthcoming.  After  waiting  a 
year  Seabury,  in  compliance  with  instructions 
from  Connecticut,  transferred  his  application  to 
the  E^scopal  Church  of  Scotland.  The  Scot- 
tish bishops  willingly  granted  his  request  and 
he  was  consecrate?  in  Aberdeen  14  Nov.  1784. 
He  signed  a  'concordate*  with  lus  consecrators, 
in  which  inter-alia  it  was  agreed  that  he  should 
use  his  influence  to  introduce  in  America  a 
Communion  Office  like  the  Scottish.  This  dif- 
fers from  the  English  one,  being  in  some  ways 
•more  agreeable  to  the  genuine  Standards  of 
Antiquity.'  Five  years  later  Bishop  Seabury 
was  enabled  to  keep  this  promise.  His  enduring 
monument  is  the  complete  form  in  the  American 
Prayer  Book  of  the  Prayer  of  Consecration  in 
the  Eucharistic  Office.  Bishop  Seabury  lived 
until  1796.  He  was  a  noble  man  and  a  staunch 
Churchman.  He  was  indefatigable  in  aikiunis- 
tering  his  diocese,  but,  partb'  owin^  to  bis 
"war  record,"  did  not  exercise  great  influence 
outside  of  Connecticut.  It  was  not  until  a  cen- 
tury after  his  deaih  that  his  fellow-Churchmen 
fully  appreciated  the  extent  of  their  indebted- 
ness to  (his  first  of  all  bishops  in  America. 

In  1785  delegates  from  seven  colonies  south 
of  Connecticut,  laymen  as  well  as  clergymen, 
met  in  convention  in  Philadelphia.  Their  most 
important  acts  were  to  arrange  for  triennial 
General  Conventions,  and  to  make  a  new  appli- 
cation to  the  archbishops  of  England  to  conse- 
crate bishops  for  America.  There  was  some 
delay.  The  English  bishops  objected  to  pro- 
posed changes  in  ihe  Frailer  Book.    Their  ob- 

hcld  in  Wilmington,  Del.,  in  1786.  Finally, 
on  4  Feb.  1787,  English  bishops  in  Lambeth 
Chapel  consecrated  Dr.  William  White  to  be 
bishop  of  Pennsylvania  and  Or.  Samuel  Pro- 
voost  to  he  bishop  of  New  York.  Four  years 
later,  Dr.  James  Uadison,  president  of  Wil- 
liam and  Mary  College,  was  consecrated,  in  Eng- 
land, bishop  of  Virginia.  The  four  American 
bishops  in  1792  joined  in  the  consecration  of 
Thomas  John  Ctaggett,  as  bishop  of  Maryland, 
through  whom  the  joint  succession  from  the 
bishops  o£  England  and  Scotland  has  passed  to 
evei?  member  of  the  American  episcopate. 

The  bishops  of  the  Church  are  its  chief 
officers,  but  the  'Constitution  and  Canons,' 
adopted  in  1789,  provide  that  presbyters  and 
laymen  shall  share  their  responsibility  of  admin- 


three  dioceses,  of  clernr  on^)  elected  hy  die 
diocesan  conventicm.    lus  committee  acts  as  a  i 

cabinet  to  the  biahop.  In  oue  of  vacancy  in 
the  ejHscopate,  or  sometiines  during  a  bishop's 
absence  or  incapacity,  the  standing  committee 
for  canonical  punmses  becomes  die  *Ecclesia»- 
tical  Authority*  tor  the  diocese. 

Similarly,  the  House  of  Bishops  is  associated 
with  a  House  of  Dcpuiiei  in  General  Conven- 
tion, The  lower  House  is  cotnposed  of  four 
derical  and  four  lay  delegates  (communicants) 
from  each  diocese  and  one  clerical  and  one  lay 
delegate  from  each  missionBrT  jurisdiction. 
Either  House  may  originate  legisUtion,  but  con- 
current action  is  necessary  to  make  it  valid. 
The  House  of  Bishops  has  a  veto  on  the  action 
of  the  lower  House.  All  biikops  are  equal  in 
rank.  The  senior  by  contecratioa  acts  a>  pri- 
mate or  'Presiding  Bishop.*  All  general  dis- 
ciplinary regulations  are  comprised  m  the  Con- 
sutution  and  Canons  of  the  General  Convention. 
In  addition  to  these,  each  diocese  has  its  own 
constitntion  and  canons. 

A  general  eonventioa  was  held  in  1789. 
Bishop  Provoost  and  some  ddegates  objected  to 
the  recognition  of  Bishop  Seabury,  but  the 
objection  was  overcome  by  the  influence  of 
Bisht^  White.  As  Bishop  Provoost  was  absent 
Bishop  Seabury  and  Bishop  White  constituted 
the  first  House  of  Bishotw.  Their  chief  work 
was  the  revision  of  the  Prayer  Book.  All  pro- 
posed d^nges  emanated  from  the  bishops  and, 
with  one  exception,  were  ratified  by  the  House 
of  Deputies.  The  two  bishops  formed  an  effec- 
tive combination.  To  quote  an  apt  comment  of 
Bishop  John  Williams:    *For  the  results  of  that  I 

memorable  Convention,  in  which  so  mudi  was 
gained— may  we  not  say  so  little  lost?  — we 
are  indebted  under  the  over-ruling  wisdom  of  | 

the  Hohr  Spirit  to  the  steadfast  gentleness  of  i 

Bishop  White  and  the  gende  steadfastness  of 
Bishop  Seabury.* 

The  Ptajrer  Book  adopted  in  1789  (to  which 
a  few  additional  offices  were  later  added)  con- 
tinued in  use  for  over  a  century.  In  1892  a 
second  revision  was  completed  when  the  Prayer 
Bo<^  was  given  its  present  form.  ITiis  Prayer 
Book,  whidi  contains  all  the  pnblic  offices  of  the 
Church,  is  the  best  evidence  of  the  doctrinal 
and  ecclesiastical  position  of  the  Protestant 
Episcopal  Church.  Canons  give  regulations  for 
practical  administration,  disdpUne  and  clerical 
education.  They  give  a  fair  idea  of  the 
Church's  methods  of  working.  The  Prayer 
Book  alone  can  suggest  the  faith  and  spirit 
which  constitute  her  life. 

Hiatory  daring  tba  IHfa  Century.— For 
SO  years  the  Episcopal  Church  was  a  small 
body.  It  could  do  htde  more  than  assert  its 
right  to  exist  in  die  face  of  hostile  prejudice. 
It  was  suspected  for  its  English  antecedents  and 
disliked  for  its  assertion  —  disdnct  thou^  timid 
—  of  andent  ecdesiastical  prindples  in  the 
midst  of  prevalent  Protestantism.  It  was  per- 
force apologedcally  apostolic  It  was  inevitable, 
however,  tluit  it  should  gain  a  firm  footing  in 
American  life,  when  its  representatives  were 
such  clergy  as  its  first  bishops  and  such  laity  as 
Washington,  Jefferson,  Hamilton,  Franklin  and 
two-thirds  of  the  signers  of  the  Declaration  of 
Independence.  For  50  years  the  most  conspicu- 
ous figure  in  the  Church  was  tbat  of  Bishop 
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White.  H»  episconite  <i;^-1836)  was  the 
most  import&nt  the  Cfatirch  has  Men.  Hla  wise 
and  gentle  Kuidance  of  his  own  peoplo,  his  fair- 
nes«  and  charity  toward  all  ouiers,  did  mnch 
to  protect  the  Church  in  the  critical  period  of 
its  nistoiy. 

There  were  other  strong  men  in  the  House 
of  Bishops.  Jolm  Henry  Hobart  of  New  York 
(1775-1830)  had  the  most  forcible  personality. 
He  was,  as  his  epitaph  states,  'the  uile  and  in- 
trepid Champion  of  the  Church  of  God."  He 
was  enthnsiastically  loj^al  to  the  prindpUs  of  his 
Church  and  saw  no  wisdom  or  charitv  in  hesi- 
tating to  avow  tbetn.  *Evangehcal  Trnth  and 
Apostolic  Order*  was  his  motto.  No  Chnrch- 
man  of  this  time  did  so  much  to  make  explicit 
the  principles  of  Anglican  Catholicism. 

Alexander  Viets  Griswold  (1766-1843)  of  the 
Eastern  Diocese  (all  New  England  except  Con- 
necticut)  was  influential  in  a  different  way.  He 
possessed  New  Elngland  virtues,  a  serious  piety, 
patient  hardihood  and  frugality  aod  a  ^reat 
capacity  for  liard  work.  His  faithful  ministra- 
tions in  all  parts  of  his  immenBe  diocese  did 
much  to  dispel  Puritan  supersition  concerning 
Episcopacy  and  the  episcopal  order. 

Philander  Chase  of  New  Hampshire  (1775- 
1S52),  Rrst  bishop  of  Ohio  and  later  of  Illinois, 
labored  indefatigably  as  a  missionaiy  in  many 
States.  He  was  founder  of  Kenyon  College  and 
Bexley  Hall,  Gambler,  Ohio,  and  Jubilee  Col- 
lege, I^eoria.  III.  For  both  of  these  he  ob- 
tamed  funds  in  England.  He  was  of  an  eccen- 
tric character,  but  a  man  of  determination.  His 
one  aim  was  to  spread  the  knowledge  of  his 
own  two  treasures,  the  Bible  and  the  Prayer 
Book.  These  meu  were  typical  American 
Churchmen  of  the  first  half  of  the  19th  century. 
their  work  indicates  very  fairly  the  kind  of 
work  done  by  their  fellow- Churchmen  in  all 
parts  of  the  country. 

Parties.—  The  work  of  the  Church  has  been 
largely  missionary  j  its  clergy,  men  of  affairs 
rauier  than  iheolc^ans.  It  has  produced  no  pe- 
culiar school  of  thought,  but  has  reflected  the 
dieological  developments  of  England  and  Ger- 
many. There  have  been,  generally  speaking, 
three  types  of  Churchmen,  known  tespective& 
as  High  Church,  Low  Church  and  Broad 
Church.  Each  of  these  has  emphasized  some 
one  side  of  Church  teaching  and  has  not  es- 
caped the  dangers  of  one-sided  partisanship. 

The  Low  Church  represented  the  18th  cen- 
tury revival  in  the  Church  of  England  which 
took  die  form  of  Evangelicalism  within  the 
Church  and  Methodism  withouL  The  truths 
which  it  emphasized  were  the  absolute  depend- 
ence of  the  spiritual  life  on  the  person  of 
Christ,  the  need  of  conversion,  the  reality  of 
grace  and  purely  instrumental  character  of 
•ordinances.*  The  Atonement  was  die  central 
fact  in  Evangelical  theology.  (Men  of  this 
sciool  were  also  noted  for  promoting  (he  cause 
of  foreign  missions).  The  Evangelicals  were 
dominant  until  the  middle  of  the  19th  century. 
Thev  were  strenuous  in  opposind  High  Church 
teaching  as  being  thinly  disguised  "Popery," 

High  Church  principles  were  brought  to  the 
fore  Iw  the  Tractarian  (Oxford)  Movement 
which  began  in  1833.  These  were  the  assertion 
of  the  character  of  the  Church  as  a  divine  so- 
cielT,  the  special  sphere  of  the  working  of  the 
Holy  Spirit;  of  the  character  of  sacraments  as 
veritable  means  of  grace;  of  the  central  place 


in  Christian  worship  of  the  Holy  Eucharist. 
Among  the  more  obvious  results  in  this  move- 
ment wort  increased  reverence  and  beauty  in 
church  services,  increased  parochial  activity,  es- 
pecially_  among  the  poor ;  the  revival  of  frequent 
Eucharists  and  (to  some  extent)  of  auricular 
confession.     The  later  stages  of  the  movement 

Produced  a  party  of  Ritualists.  They  differed 
com  the  early  Tr^ctarians.  Their  ritual  was 
largely  in  imitation  of  the  L^tin  rite,  whereas 
their  predecessors  copied  a  Laudian  model; 
their  ideals  were  medixval  rather  than  patristic. 
The  early  Tractarians  sought  to  revive  the 
teachings  and  spirit  of  the  first  four  centuries, 
the  ritualists  to  reproduce  the  picturesque  ex- 
ternals of  the  14th.  Both  sections  of  the  party 
emphasized  the  "sacramental  principle^  in  Chris- 
tianity and  made  the  Incarnation  rather  than 
the  Atonement  the  central  fact  in  their  theology. 

Parallel  with  the  Oxford  Movement  was  the 
development  of  what  is  variously  described  as 
the  Liberal  TheoloiO'  or  Latitudinarianism.  The 
Broad  Church  platform  is  based  on  the  funda- 
mental truth  of  the  Fatherhood  of  God.  It  is 
well  described  in  words  of  its  most  distinguished 
American  representative,  Phillips  Brooks :  "The 
broader  theology,  which  had  its  masters  'm 
England  in  such  men  as  Dr,  Arnold  and  the 
Rev.  Frederick  D,  Maurice,  has  likewise  had  its 
clear  and  powerful  effect  upon  the  Episcopal 
Church.  A  lofty  belief  in  man's  spiritual  pos- 
sibilities, a  large  hope  for  man's  eternal  des- 
tinies, a  desire  for  the  careful  and  critical  study 
of  the  Bible,  and  an  earnest  insislance  on  the 
comprehensive  character  of  the  Church  oT 
Christ  — These  are  the  characteristics  of  much 
of  the  most  zealous  pulpit  teaching  and  parish 
life  in  these  later  days."  Broad  Churchmen  de- 
sire to  vindicate  the  rational  character  of  Chris- 
tianity, to  develop  its  philosophic  side,  to  bring 
formal  staienrtents  of  the  faift  into  accord 
with  modem  knowledge  and  modem  thought 
They  find  themselves  much  in  sympathy  with 
the  early  theology  of  Alexandria  and  more  or 
less  opposed  to  the  ^pe  of  mind  represented  by 
Augustine. 

There  has  been  conflict  between  representa- 
tives of  these  several  schools,  not  concerning 
positive  principles  but  concerning  their  re- 
spective negations.  Too  often  zeal  for  a  half- 
truth  has  denied  or  disparaged  another  half- 
tmth.  In  retrospect  it  seems  easy  to  see  that 
the  special  principles  of  the  three  schools  are 
equally  part  of  the  Church's  teaching.  The  dif- 
ference between  them  is  largely  one  of'  em- 
phasis. They  divide  the  Creed  between  them. 
The  Church  Catechism  contains  a  question, 
'What  dost  thou  chiefly  leam  by  these  article* 
of  thy  belief?"  The  answer  is:  *Pir8t,  I  leam 
to  believe  in  God  the  Father,  who  hath  made 
me  and  all  of  the  world;  secondly,  in  God  the 
Son,  who  hath  redeemed  me  and  all  mankind; 
thirdly,  in  God  the  Holy  Ghost,  who  sanctifieth 
me  and  all  the  peofile  of  God,*  This  su^reats 
a  generalization  which  may  characterize  High, 
Low  and  Broad  Church,  Each  has  emphasized 
one  section  of  the  Creed,  and,  at  times,  failed  to 
do  justice  to  the  others.  The  Broad  Church 
arc  concerned  for  the  Fatherhood  of  God,  the 
moral  and  riiilosophical  basis  of  Christian  truth. 
The  Low  Church  are  chiefly  concerned  to  pre- 
sent Christ  as  Redeemer  and  the  Centre  of  all 
their  thought.    The  High  Oiurch  have  had  io 
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belief  in  the  Holr  Ghost,  the  Sanctifier,  in 
Church  and  Sacraments  as  ordained  means  of 
union  with  Christ.  The  best  men  of  the  various 
schools  have  never  been  mere  partisans.  Party- 
lines  are  now  less  clearly  defined.  The  tendency 
is  to  combine  truths,  to  cultivate  an  all~rouna 
Churchman  ship,  which  has  more  than  one   di' 


ControTersy. —  For  over  30  years,  Church- 
men were  more  or  less  disturbed  by  discussions 
aroused  by  the  Tractarian  Movement.  Ameri- 
can Low  Churchmein  were  strongly  opposed  to 
the  ■Oxford  Divinity.*  The  first  important  in- 
cident in  the  agitation  was  the  *Carey  ordina- 
tion" in  1842.  Arthur  Carey,  a  graduate  of 
the  General  Theological  Seminary,  who  had  ac- 
cepted Tractarian  principles,  was,  in  conse- 
Sience,  subjected  to  a  severe  examination  by 
e  chaplains  of  the  bishop  of  New  York.  They 
dechned  to  recommend  nim  for  orders.  The 
bishop,  Dr.  B.  T.  Onderdonk,  himself  examined 
the  candidate,  was  salisJied  with  liis  answers 
and  proceeded  to  his  ordination.  This  occa* 
sioned  an  outcry  against  the  bishop  and  was 
the  signal  for  a  series  of  disputes  and  cam- 
paigns of  pamphlet  warfare,  in  various  parts  of 
the  country.  In  many  instances,  Low  Church 
bishops  objected  to  the  liking  of  High  Oiurch 
clergy  for  'awkward  chancel-arrangements* 
suggestive  of  High  Eucharisiic  doctrine.  Bishop 
Mcltvaine  of  Ohio  refused  to  consecrate  a 
church  until  the  altar  was  removed  from  the 
cast  wall.  Bishop  Eastburn  of  Massachusetts 
refused  to  visit  a  Boston  church  for  confirma- 
tions because  the  clergy  kneeled  facing  the 
altar,  which  was  surmounted  b^  a  cross  and 
candlesticks.  These  were  typical  examples. 
TLere    were    discussions    over    vested    choirs, 

8 reaching  in  surplice,  stained-glass  windows, 
owers  on  the  altar  and  similar  details.  There 
was  also  an  effort  made  by  Low  Church  par- 
tisans to  discredit  High  Church  doctrine  hj 
impugning  the  moral  character  of  its  leading 
champions.  Partisan  motives  mingled  with  the 
laudable  feeling  that  a  bishop  like  the  wife  of 
Caesar  'must  be  above  suspicion.' 

A  revival  of  controversy  followed  the  Gvil 
War.  At  two  successive  General  Conventions, 
1868  and  1871,  the  main  discussion  concerned  a 
•Canon  of  Ritual'  Various  proposals  were 
made  to  forbid  the  use  of  ceremonies  recently 
revived  and  behind  this  was  opposition  to  Trac- 
tarian teaching  on  the  sacraments.  In  the  Con- 
vention of  1871,  Dr.  James  De  Koven  of  Racine 
College  took  a  firm  stand  as  champion  of  "the 


Icnge  was  not  accepted.  In  1875,  however,  be- 
cause of  his  principles,  the  Church  at  large  re- 
fused to  confirm  Dr.  Dc  Koveo's  election  to  the 
see  of  Illinois,  as  it  had  previously  refused  to 
confirm  the  election  of  Dean  George  F.  Sey^ 
niour.    The  Convention  of  1874  passed  a 


and  setting  forth  or  symboliring  erroneous  or 
doubtful  doctrines.*  The  accompanying  discus- 
sion indicates  that  the  framers  had  especially 
in  mind  *the  doctrine  commonly  known  as 
Transubstantiation.*  In  1878  Dr.  G.  F.  Sey- 
mour was  elected  bishop  of  Springfield.  This 
time  his  election  to  the  episcopate  was  confirmed 
Iv  the  Church.     The  event  of  his 


marks  the  end  of  the  effort  to  deny  that  Hi^ 
Church  doctrine  it  in  harmony  with  Anglican 
formularies.  It  marks  also  the  end  of  a  cru- 
sade against  ritual  as  such,  ahboagli  the  Church 
has  connstently  disapproved  any  attempt  to 
supersede  Anghcan  by  Roman  doctrine. 

At  the  time  of  this  hter  discussion  occurred 
the  secession  of  the  'Reformed  Episcc^talians.* 
The  occasion  of  this  was  a  controversy  over 
Baptismal  Regeneration.  A  number  of  Ouirch- 
men  who  held  Zwinglian  views  of  sacraments 
objected  to  the  wording  of  the  baptismal  crfEice. 
They  found  s  leader  in  die  assistant  bishop  of 
Kentucky,  Or.  G.  D.  Cummins.  He  isstied  a 
call  for  a  conference  of  all  who  wi^ed  to  re- 
form the  Church.  The  convendon  adopted  an 
expurgated  Prayer  Book  and  organized  as  a 
new  sect  Bishop  Cummins  was  deposed  by  the 
House  of  Bishops.  He  continued,  however,  to 
act  as  bishop  and  consecrated  as  a  colleague 
the  Rev.  C.  £.  Cheney,  a  deposed  clergyman  of 
the  diocese  of  Illinois.  Their  following^  was 
never  large  and  has  now  dwindled  to  insig- 
nificant  proportions. 

The  Church  of  the  Confederacy. —  It  is 
pleasant  to  turn  to  a  striking  einsode  in  the 
Church's  history  wbere  an  unavoidable  division 
was  quicklv  and  quietly  healed.  By  the  out- 
break of  tne  Qvil  War,  Southern  Churchmen 
were  isolated  from  their  Northern  brethren. 
Thar  position  was  analogous  to  that  of  colonial 
Chur(£men  at  the  RevoluiiDn.  There  was  this 
great  difference  that  there  were  II  organized 
dioceses,  each  with  a  bishop.'  These  II  £oceses 
eventually  united  to  form  the  Protestant  Epis- 
copal Church  of  the  Confederate  States,  For 
five  years  the  Church  of  the  Confederacy  pur- 
sued its  independent  course.  BiAo^  Polk  of 
Louisiana,  who  had  had  a  West  Point  educa- 
tion, assumed  command  of  a  Confederate  army 
and  was  killed  in  battle.  At  the  end  of  the 
war  the  Church  was  confronted  with  the  lUf- 
ficult  question  of  the  relation  of  these  severed 
parts.  Some  Northerners  were  anxious  to  take 
action  which  would  have  been  very  oflensiyc  to 
Southern  susceptibilities.  There  were  two 
specially  difficult  points,  the  precedent  estab- 
lished by  Bishop  Polk  and  the  case  of  Bishop 
■Wilmer  of  Alabama,  who  had  been  consecrated 
during  the  war,  without  the  consent  of  the 
Northern  dioceses.  Fortunately  the  wisdom  of 
a  few  leaders,  Hopkins  of  Vermont,  Horatio 
Potter  of  New  York  and  others,  guided  all  to  a 
satisfactory  conclusion.  The  Convention  of 
1862  had  ignored  the  absence  of  Southern  dele- 
gates. In  1865  the  Southern  bishops  were 
urged  to  attend  and  'trust  to  the  love  and  honor 
of  their  brethren.*  Two  bishops  and  delejiales 
from  three  dioceses  respondea  In  the  Con- 
vention of  1868,  the  South  was  fully  represented 
By  exercise  of  tact  and  patience  on  both  sides, 
Churcfatnen  had  succeeded  in  ignoring  'the  late 
unpleasantness.* 

Christian  Uiuty. —  As  has  been  already 
noted,  the  Episcopal  Church  believes  thai  she 
has  a  special  mission  to  oromote  Church  Unity. 
For  SO  years  there  has  lieen  a  standing  Com- 
mission to  consider  this  silhject.  The  occasion 
of  its  appointment  was  the  presentation  at  the 
Convention  of  1853  of  a  "Memorial*  signed  by 
Dr.  W.  A.  Muhlenberg  and  other  well-known 
clergymen.  This  'Memorial*  made  a  plea  for 
greater  litur^cal  freedom  and  a  less  si 
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in  conferriog  Holy-  Orders.  It  aimed  at  takiaE 
'an  important  step  toward  the  effectine  of  a 
Church  unity  in  Ae  Protestant  Oiristendom  of 
our  land*  The  first  report  of  the  Coininis- 
sion  made  valuable  suggestions,  but  led  to  no 
immediate  results.  Important  members  of  the 
Gimmission  were  Bishops  George  Bur^ss  of 
Maine  and  Alonzo  Potter  of  Pennsylvania.  The 
discussion  which  ensued  fmved  the  way  for  sub- 
sequent Prayer  Book  revision  and  conferences 
with  representatives  of  other  Christian  bodies. 
Part  of  the  aim  of  the  'Memorial'  was  realized 
in  1898  by  the  passage  -  of  the  "Huntington 
Amendment.*  This  relaxes  the  obligation  al- 
ways to  use  the  Prayer  Book  in  public  worship 
and  recognizes  the  duty  of  bishops  to  provide 
Special  forms  of  service  for  suecial  congre^- 
tions  and  special  occasions.  Both  'Memorial' 
and  'Amendment*  aim  at  making  the  Giurch 
freer  for  evangelistic  work. 

There  is  another  side  to  this  work  for  unity. 
Dr.  MuhlenberK  had  in  mind  "the  Protestant 
Christendom  of  our  land.*  There  is  a  larger 
Christendom  ilian  tliis  which  the  Church  may 
not  forget.  Something  has  been  done  to  estat> 
lish  friendly  relations  with  Eastern  Orthodox 
and  Old  Catholics.  Bidiop  Horatio  Southgate 
in  1843  was  accredited,  as  representing  the 
Church,  to  the  palriardi  of  Constantinople;  Dr. 
J.  F.  Young  of  New  York  (later  bishop  of 
Florida)  in  1864.  and  Bishop  Grafton  of  Fond 
du  Lac  in  1903,  have  paid  official  visits  to  the 
Church  in  Russia-  Bishop  Whittingfaam  of 
Maryland  in  1S72  attended  the  Old  Catholic 
Conference  in  Cologne.  Russian  and  Old 
Catholic  bishops  have  on  several  occasions  ao- 
cepted  the  oflicial  courtesies  of  the  . 
Church-  Polish  Old  Catholics  in  America  1 
made  detiniie  proposals  of  union.  Anotber 
century  may  see  some  result  from  these  small 
be^nnii^. 

Missiona. —  The  Episcopal  Church  has  al- 
ways been  breaking  ground  in  new  fields.  Her 
first  duty  was  to  extend  her  work  in  the  West- 
ern States.  Among  the  typical  examples  of  the 
home  missionaries  were  toe  Rt.  Rev.  Jackson 
Kemper,  missionary  bishop  of  l^e  Northwest, 
and  Dr.  James  Lloyd  Breck.  Dr.  Breck  with 
two  friends  founded  Nashotah  House  in  Wis- 
consin as  a  training  school  for  missionaries. 
Later  he  removed  to  Minnesota,  organized  work 
among  Indians  at  Crow  Wing  and  laid  founda- 
tions for  Church  institutions  in  Faribault 
Bishop  H.  B.  Whipple  developed  and  completed 
bis  work.  Still  later  Breck  organized  the  'As- 
sociate Mission  for  the  Pacific  Coast.*  His  last 
work  was  the  founding  of  schools  in  Benida, 
Cat.  The  first  bishops  in  the  Pacific  States 
were  William  Ingraham  Kip  of  California  and 
Thomas  Fielditig  Scott  of  Oregon  and  Wash- 
ington. Most  of  the  Western  Stales  contain 
one  or  more  organized  dioceses.  There  are 
still  16  missionary  jurisdictions  in  the  United 
States  and  four  others  in  American  posses- 
sions. Bishops  have  been  recently  sent  to 
Alaska,  Sandwich  Islands,  the  Philippines  and 
Porto  Rico. 

There  are  six  foreign  missionary  jurisdic- 
tions, Western  Africa  (Cape  "Palmas) ;  Shang- 
hai and  Hankow  in  China ;  Tokio  and  Kioto  in 
Japan,  and  Cuba.  Bishops  have  also  been  con- 
secrated for  indM>endent  churches  in  Haiti, 
Mexico  and  Brazil.  The  direction  of  missioiiaiy 


work  is  entrusted  to  a  Board  of  Missions  with 
headquarters  in  New  York.  Contributions  for 
missions  of  all  kinds  probably  amount  to  a  mil- 
lion dollars  a  year. 

Institutions.— There  arc  a  number  of  Epis- 
copalian theological  schools-  The  General  The- 
ological Seminary  in  New  York  is  a  training 
school  for  the  whole  Churdi.  It  was  foundea 
in  1817,  was  removed  for  a  time  to  New  Haven, 
returned  in  1820  to  New  York  and  was  shortly 
after  established  in  Chelsea  Square.  It  owes 
its  present  buildings  to  generous  gifts  of  Dean 
Eugene  Augustus  Hoffman.  Of  other  semina- 
ries, ihe  more  important  are  the  Episcopal  Theo- 
lo^cal  School,  Cambridge,  Mass.,  Berkeley 
Divinity  School,  Middletown,  Conn.,  the  Divin- 
ity School  of  FhiladclEdua,  Seabuiy  Divinity 
School  in  Faribault  and  Nashotah  House. 

Trinity  College,  Hartford,  (^nn.,  Kcnyon 
College,  Gambler,  Ohio,  Hobart  College,  Cien- 
eva,  N.  Y.,  the  University  of  the  South, 
Sewanee,  Tenn,,  and  Saint  Stephen's  College, 
Annandale,  N.  Y.,  are  all  Episcopalian  insti- 
tutions. Columbia  University,  New  York,  al- 
ways has  a  Churchman  for  president  and  uses 
Church  prayers  in  its  chapel.  Lehii^  Univer- 
sity, South  Bethlehem.  Pa.,  is  by  direc- 
tion of  its  founder  under  Church  auspices. 
There  are  many  diocesan  schools  for  boys  and 
girls  and  special  schools  for.  Negroes  and  In- 


N.  H.,  Groton  School,  Groton,  Mass.,i  an-d 
Racine  College,  in  Wisconsin.  Churchmen 
have  always  been  active  in  promoting  chari- 
table work.  Saint  Luke's  Hospital,  New  York, 
is  a  conspicuous  example  of  their  zeal.  There 
are  numerous  organizations  for  the  furthering 
of  Church  work  and  a  munber  of  religious 
orders  for  men  and  women. 

The  number  of  Churchmen  is  not  larg^  hut 
the  rate  of  increase  has  been  comparaUvcly 
rapid.  In  1800  there  were  11  dioceses  served 
b^  seven  bishops  and  208  other  clergy;  in  1916 
102  dioceses  and  missionary  juris* 


was  about  1,060,000,  a  number  which  implies 
about  4,000,000  adherents. 

The  materials  for  the  history  of  the  Protes- 
tant Episcopal  Church  are  to  be  found  in  Jour- 
nals of  the  General  Convention,  the  memoirs  o£ 
distin guided  Churchmen  and  collections  of 
pamphlets  in  the  libraries  of  Church  institu- 
tions. Perry's  'History  of  the  American  Epis- 
copal Church,*  a  collection  of  monographs,  is 
the  most  complete  formal  history.  There  are 
smaller  works  by  the  Rt.  Rev.  Leighton  Cole- 
man, D.D.,  bishop  of  Delaware,  the  Rev.  C.  H. 
Tiffany,  D.D.,  and  the  Rev.  S.  D.  McConnell, 
D,D, 

F^tEDERicK  Joseph  KnfsuAtr, 
Bishop  of  Delaware. 

PROTESTANTISM.  The  Diet  of  Worms 
(1521)  placed  Martin  Luther,  the  friar  of  Wit- 
tenberg who  had  presumed  to  criticise  the  Pope 
and  to  condemn  certaiti  ecclesiastical  practices 
of  his  day,  imder  the  ban  of  the  empire.  He 
had  already  been  placed  imder  the  ban  of  the 
Church  by  Pope  Leo  X,  and  thus  stood  con- 
demned by  Church  and  State  alike.  But  he 
had  powerful  supporters  in  Saxony  and  else- 
where and  tbeir  influcace  was  sufficient  to  pro- 
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tect  him  from  personal  hann  and  to  promote  htg 
cause  until,  at  the  Diet  of  Speyer  (1S26),  it 
was  voted  that  each  state  of  the  empire  should 
decide  for  itself  whether  the  Edict  of  Worms 
should  be  enforced.  This  was  the  first  step 
toward  llie  legal  toleration  of  the  Lutheran 
faith.  At  the  second  Diet  of  Speyer  (1529) 
this  limited  degree  of  toleration  was  withdrawn. 
Nineteen  of  the  stales  of  the  empire  protesied 
against  the  reactionary  meastires  of  this  Diet, 
and  their  formal  protest  caused  them  to  be 
known  as  «P  rotes  tan  is.»  This  is  the  historical 
origin  of  the  name  which  is  now  commonly  ap- 
plied to  all  who  in  the  16th  century  broke  away 
from  papal  Rome,  and  to  tlidr  ecclesiastical 
successors  down  to  modem  times.  The  organ- 
iied  Christian  world  of  the  West  has  ever  since 
been  (Uvided  into  two  great  groups,  namely, 
Roman  Catholics  and  Protestants.  Thecountriei 
where  Greek  Catholicism  held  sway  took  no 
part  in  the  Befarmation  movement,  and  until 
recent  times  have  remained  for  the  most  part 
uninfluenced  by  Protestantism. 

The  Protestant  movement  looks  to  Martin 
Luther  (1483-1546)  as  its  founder  and  chief 
leader,  and  to  the  University  of  Wittenberg  as 
its  original  home.  Luther's  most  notable  early 
associate  was  Philip  Melanchthon  (J497-1S60), 
a  theologian  and  humanist,  the  author  of  die 
first  Lutheran  work  on  dogmatic  theology,  and 
the  framer  of  the  Augsburg  Confession  7lS30). 
A  well-known  contemporary,  Huldreich  Zwingli 
(1484-1531), —  also  a  very  able  and  influential 
prMcher  against  ecclesiastical  abuses,— led  an 
anti-^apal  movement  of  almost  equaJ  import- 
ance in  German  Switzerland,  and  there  laid  the 
foundations  of  the  Reformed  faith.  The  chief 
scene  of  his  activities  was  the  town  of  Ziiridi. 
The  movement  which  Zwingh  inaugurated  was, 
however,  overshadowed  and  absorbed  by  the 
more  constructive  work  of  John  Calvin  (1509- 
64),  a  Frenchman  by  birth,  who  made  of 
Geneva  a  Protestant  stronghold, —  "Little 
Rome,'  as  his  opponents  called  it  From 
Geneva  the  principles  of  die  Calvinistic  Ref- 
ormation went  forth  to  many  other  Europeaa 
lands.  They  were  carried  into  Scotland  by 
John  Knox  (1505-72),  and  that  country  became 
an  important  factor  in  promoting  the  growth  of 
tTie  Reformed  faith  in  the  Anglo-Saxon  world. 
The  Protestant  forces  of  Europe,  called  into 
life  by  these  leaders  and  others  hardly  less  im- 
portant, fall  into  two  main  groups,  commonly 
called  by  European  historians  the  Lutheran  and 
Reformed  churches.  The  Lutherans  were  not 
only  originally  Teutonic,  but  for  the  most  part 
have  remained  so.  The  Reformed,  known  in 
America  more  commonly  as  Calvinista,  proved 
to  be  much  more  international  in  character. 
Among  the  Lutherans  are  included  chiefly  Ger- 
mans, Danes  and  Scandinavians;  among  the  Re- 
formed,   or     Calvinisis,     are     included     Swiss, 


have  sometimes  attempted  to  ac- 
count for  the  wider  extension  of  the  Calvinistic 
type  of  Protestantism  by  uointing  out  that  it 
sanctioned  the  emplo^ent  of  force  in  main- 
taining the  faith,  which  Luther  never  did  ex- 
cept reluctantly,  that  it  emphasized  popular 
education,  offered  greater  freedom  from  tradi- 
tionalism (for  instance  in  riie  interpretation  of 
the    Lord's    Supper),    and    that   it    tended    to 


separate  Church  and  State.  The  Lutherans  for 
the  most  part  were  organized  throughout  Ger- 
many into  a  series  of  state  churches,— a  natural 
outgrowth  of  the  (lerman  political  principle, 
cujus  regia  ejus  religio.  The  Protestant  princes 
exercised  control  over  the  churches  within  their 
respective  jurisdictions,  and  although  this 
power  was  usually  delegated  to  an  officer  known 
as  the  superintendent  (the  Lutheran  analogue 
to  a  bishop),  yet  in  each  case  the  prince  him- 
self was  to  a  large  degree  the  governor  of  the 

Except  in  England,  where  ecclesiastical  con- 
ditions were  different,  state  control  of  religion 
among  the  followers  of  Calvin,  even  if  it  once 
existed,  rarely  lasted  very  long,  for  (iilvinism 
always  encouraged  the  growth  of  a  republican 
type  of  government.  One  of  the  best  examples 
of  this  growth  is  found  in  the  French  town  of 
La  Rodelle  where  a  political  as  well  as  an 
ecclesiastical  system  was  developed  which  for  a 
time  threatened  Uie  existence  of  royal  absolu- 
tism in  Prance.  Although  in  not  a  few  cases 
the  Calvinistic  regime  produced  intolerance,  yet 
Calvinism  itself  was  based  upon  a  principle 
which  sooner  or  later  was  bound  to  result  in 
freedom.  It  would,  therefore,  be  an  error  to 
assume  that,  because  in  Geneva  or  in  Massa- 
chusetts Bay  there  existed  a  theocracy,  there 
must  of  necessity  be  theocratic  government 
wherever  the  principles  of  Calvin  are  taught 

Lutherans  and  Calvinists  may  further  be 
distinguished  from  each  other  by  their  attitude 
toward  the  Bible.  Generally  speaking  Lutherans 
beUeved  that  tiie  Church  migct  properly  retain 
whatever  doctrines  or  ceremonies  were  not 
obviously  prohibited  in  Scripture.  Calvinists  on 
the  other  hand  believed  that  only  sudi  doctrines 
and  ceremonies  should  be  retained  as  were  ex- 
pressly commanded  there.  The  general  prin- 
ciple of  biblical  authority  was,  to  be  sure, 
maintained  in  both  churches,  as  over  against 
the  prindpte  of  ecclesiastical  authoritv  held  by 
the  Papacy,  but  the  difference  to  which  refer- 
ence has  just  been  made  proved  to  have  an  im- 
portant bearing  upon  the  devekipment  of  the 
two  branches  of  Protestantism.  It  is  obvious 
that  the  appeal  to  Scripture,  constantly  made 
by  Protestants,  contains  within  itself  a  correc- 
tive for  such  errors  as  might  from  time  to 
time  come  into  existence  through  its  use.  Thus 
the  verbal  authority  of  Scripture,  upon  whidi  in 
the  latter  part  of  the  I6th  century  not  a  few 
Protestants  both  Lutheran  and  CaMnist  relied 
gave  place  in  time  to  a  much  less  mechanical 
conception.  The  more  the  Bible  was  studied 
and  the  better  it  was  understood,  the  less  it 
showed  iisdf  to  be  a  legal  code  and  the  more 
it  came  to  be  regarded  as  a  history  and  source 
of  spiritual  and  relii^ous  power.  Modem 
critical  study  of  the  Bible,  including  what  is 
commonly  called  the  Higher  Criticism,  is  a 
Iwtimate  outgrowth  of  the  Protestant  pnndple 
of  Scriptural  authority. 

The  connection  between  Protestantism,  as 
a  religious  movement,  and  politics  is  real 
and  historically  of  the  highest  importance. 
In  French  Switzerland  is  to  be  found 
a  model  of  the  self-goveming  churches 
which  belonged  to  the  Calvinistic  wing 
of  the  Reformation.  That  model  was 
Geneva,  where  religion  was  the  controlling  in- 
fluence, and  where  the  eccleriastical  organiia- 
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tion  was  hardly  less  significant  tfaan  the  ctviL 
In  the  histoiy  of  the  Netherlands,  as  well  as  of 
Scotland  and  England,  one  may  find  constant 
illustration  of  the  interplay  of  the  same  two 
forces.  James  I's  famous  declaration.  *No 
bishop,  no  Idng,'  iras  not  only  true  tor  the 
Stuart  monarchy  at  the  time,  but  also  affords  a 
key  to  die  history  of  the  relations  between 
politics  and  religion  throughout  the  17th  cen- 
tury. It  was  die  spirit  of  self-government,  ex- 
hibited among  Presbyterians  and  Independents 
which  inspired  the  Puritan  Revolution,  that 
dramatic  interruption  of  the  Stuart  line,  and 
from  die  same  spirit  arose  the  long  and  tragic 
struggle  for  freedom  in  the  Nedierlands. 
Lutheranism  on  the  other  hand  proved  hos- 

{itable  to  a  union  between  Church  and  State; 
ut  in  the  Germanic  lands  in  modem  times  it 
has  produced  a  merely  nominal  religious  con- 
formity. During  the  last  100  years  some  of 
the  most  tmdesirable  efFects  of  the  state-church 
system  have  become  visftile  in  Germany, — 
secularism,  formalism  and  the  inevitable  de- 
tachment'of  morality  from  the  controlling  sanc- 
tions of  a  vital  religious  faith.  Within  the 
United  States  Lutheranism  has  suffered  from 
sectarian  movements  not  unlike  those  whidi 
have  divided  and  subdivided  other  Protestant 
churches.  In  spite  of  the  traditional  boast  Chat 
Lutherans  know  no  sects,  there  are  more  dif- 
ferent Lutheran  organizations  in  the  United 
States  to-day  than  there  are  of  any  other 
Protestant  denomination.  Western  and  north- 
em  Germany  and  German  Switzerland  became 
almost  wholly  Protestant  in  the  )6th  century. 
The  Reformed  faith  also  made  important  gains 
in  France,  showing  an  especially  vigorous 
growth  so  long  as  the  Edict  of  Nantes  continued 
m  force  (1593-1685).  With  the  revocation  of 
that  edict  a  Roman  Catholic  reaction  set  in  and 
the  gains  which  Protestantism  had  made  were 
mostly  wiped  out  Denmark  and  Sweden  early 
received  the  Lutheran  Reformation  and  have 
remained  Luthera.n  down  to  modern  times. 
The  Calvinistic  faith  was  the  controlling  one 
in  French  Switzerland,  the  Netherlands,  the 
British  Islands  and  New  England.  Protestant 
liberalism  in  the  form  of  Socinianism  early 
found  a  home  in  Poland  and  Transylvania. 
The  European  bnds  least  affected  by  the  Ref- 
onnation  were  Italy,  Austria,  Spain  and  the 
countries  where  the  Eastern  Qiurch  held  sway. 
Protestants  of  all  types  were  agreed  in 
their  opposition  to  Roman  Cathohctsm,  how- 
ever energetically  they  might  differ  among 
themselves.  This  opposition  took  form  at  first 
in  the  rejection  of  the  Papacy  (q.v.).  It  next 
showed  itself  in  the  rejection  of  die  Roman 
hierarchy  and  the  sacramental  system.  The 
popular  demand  for  a  reformadon  of  notorious 
abuses,  such  as  simony,  n^tism,  pluralities, 
laxity  of  discipline,  clencal  ignorance,  etc., —  a 
demand  which  had  long  been  heard  on  all  sides, 
and  which  had  been  ably  advocated  by  Erasmus 
and  other  humanists, —  matenially  strengdiened 
the  forces  which  made  for  ecclesiastical  revolu- 
tion, and  pretrared  men's  minds  for  the  adoption 
of  more  radical  measures  than  were  at  first 
contemplated  by  the  leaders  of  reform.  Not  all 
Protestants,  however,  rejected  the  theory  of 
church  government  by  bishops,  and  the  history 
of  Protestantism  *ows  a  sharp  disdnction  be- 
tween the  churdies  which  have  retained  the 
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Church,  and  the  Methodist  Episcopal  Churtn 
of  the  United  States. 

The  Anglican  Church,  so  far  as  it  may  be 
regarded  as  detached  from  the  Catholic  Church 
of  the  West,  owes  its  origin  to  a  movement  in 
the  reign  of  King  Henry  VIII  whereby  the 
papal  jurisdiction  in  Eneland  was  abolished. 
For  a  time  the  English  Oiurch  endeavored  to 
maintain  its  doctrine  and  canon  law  in  other 
respects  unchanged.  But  Puritanism,  which  is 
only  thorough- going  Protestantism,  soon  grew 
up  within  the  (Thurdi  of  England,  and  the  long 
struggle  of  the  17th  century,  which  in  1689  re- 
sulted in  the  toleration  of  N on- Conformity,  left 
the  English  people  rdi^ously  divided  and 
created  an  occlesiastical  situation  which,  widi 
some  modificarions,  has  ever  since  continued. 
Thenceforward  there  were  in  the  kingdom  (1) 
the  Estabti^ted  Church,  Episcopal  but  not  Ro- 
man Catholic;  (2)  the  Non-Conformist  bodies, 
which  for  some  time  labored  under  variotM 
polidcal  disabilities  which  have  tince  been  re- 
moved; and  (3)  the  Roman  Catholics,  who 
down  to  the  period  of  Parliamentary  reform 
and  Catholic  emancipation  (^bout  1^0)  were 
also  under  serious  political  disabilities.  It  was 
parUy  in  indirect  consequence  of  the  Oxford 
movement,  and  because  of  the  gcung  over  of  a 
considerable  number  of  Anghcans  to  the  Roman 
obedience,  tliat  R<Hmui  CaOioliciBm  in  England 
received  a  considerable  increase  of  strength  and 
now  includes  in  its  membership  an  important 
fraction  of  tfae  population.  The  Established 
Church  at  present  comprises  otily  about  one- 
half  of  the  Engli^  people. 

Deaominationalisin  found  its  rpedal  field 
of  action  and  reached  its  hi^est  devetopmeot 
within  the  territory  of  what  is  now  the  United 
States.     The  earliest  discoveries  and  conquests 

North  America  were  indeed  made  by  Roman 


Roman  Catholics,  explored  and  attempted  1 
colonize  the  valley  of  the  Saint  Lawrence  and 
region  of  the  Great  Lakes.  The  settlements 
however  which  proved  most  enduring  and  which 
gave  permanent  character  to  the  polidcal  insti- 
tutions of  the  new  world'  were  uiose  of  Eng- 
lish origin.  The  two  groups  of  English  colo- 
nists, Anglican  in  Virginia.  Puritan  and  Sepa- 
ratist in  New  England,  proved  not  to  be  suffi- 
ciently .unlike  to  render  difficult  a  political 
onion,  which  came  about  at  the  American  Revo- 
lution. The  existence  of  several  varieties  of 
Protestant  churches,  as  well  as  the  abstract 
political  tiieorics  held  by  the  framcrs  of  the 
Federal  Constitution,  made  possible  the  adop- 
tion of  the  American  system  of  a  free  church 
in  a  free  state.  The  Constitution,  including 
its  first  amendment,  prohibits  the  establishment 
of  religion,  and  all  interference  with  the  froe 
exercise  thereof.  As  a  consequence  denomina- 
tionalism  in  the  United  Slates  has  had  a  free 
opportunity  for  development,  with  the  obvious 
disadvantage  of  a  rapid  increase  in  the  number 
of  sects,  but  with  the  compensatinir  advantaife 
of  an  unmatched  opportuni^'  for  judicious  com- 
parison of  their  value  and  for  the  survival  of 
the  fittest. 
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the  Episcopalian,  the  MetliodisC  and  ttit. 
Lutheran.  Of  most  of  these  there  are  several 
distinct  or  subordinate  variElies,  Outside  the 
leading-  groups  lie  many  ecclesiastical  organi' 
cations,  some  of  them  with  a  large  con< 
sdtuency,  each  of  which  exhibits  some  special 
feature  of  doctrine  or  polity  upon  which  its 
denominational  existence  is  based.  During 
recent  years  a  movement  toward  atfiUation  and 
union  has  gained  increasing  strength  among 
many  Protestant  bodies,  ana  this  movement  is 
likely  to  be  accentuated  by  centraliiing  ioflu- 
ences  growing  out  of   the  Great  War. 

The  distinctive  characteristics  of  Protes- 
tantism continue  to  be  those  which  the  great 
reformers  more  or  less  perfectly  perceived,  but 
which  they  did  not  always  follow  to  their  con- 
ustent  ana  l<^cal  condu^on.  The  two  great 
Reformation  principles  were  justification  by 
faith  alone  through  divine  grace,  and  the  sole 
authority  of  Scripture  in  matters  of  faith.  In- 
volved in  these  was  another  principle,  perhaps 
more  comprehensive  than  either  of  them, 
aaxaefy,  the  inalienable  right  of  private  judd- 
menl  in  religion.  '  The  history  of  Protestantism 
exhibits  the  gradual  working  out  into  full 
recognition  an  a  acceptance  of  lliese  fundamental 

frinciples.  But  the  process  is  Still  incomplete, 
t  is  obvious  that  many  nominal  Protestants 
have  not  as  yet  fully  accepted  these  principles, 
yet  modem  Protestantism  has  recentl^r  begun 
to  recogiiiie  more  fully  their  true  significance. 
Catholicism  on  the  other  band,  whether  Greek, 
Roman  or  Anglican,  is  frankly  based  upon  the 
principle  of  a  divinely  authoritative  church, 
organized  and  governed  according  to  apostolic 
precept,  exhibiting  a  legitimate  succession  of 
bishops  outside  of  which  there  is  no  authorized 
ministry,  maintaining  uninqiaired  an  original 
deposit  of  faith,  and  thus  furnishing  a  living 
organ  for  the  exercise  of  divine  authority 
throughout  all  the  generations.  For  the  exist- 
ence of  such  a  divinely  authoritative  church  it 
is  immaterial  \riiether  the  authority  be  exer- 
cised bv  a  Poiie  or  by  a  council  of  Ushops;  the 
Jinnciplc  remains  the  same. 

The  Protestant  conception  of  the  Christian 
ministry  is  very  different  from  that  outlined 
above.  In  spite  of  exceptions  and  inconsist- 
encies the  logic  of  Protestantism  requires  that 
the  Christian  minister  shall  be  essentially  the 
pastor  and  teacher  of  his  people,  chosen  by  them 
to  lead  in  public  worship  and  to  administer  the 
sacraments,  and  that  his  position  shall  be  rep- 
resentative, not  sacerdotal.  Strictly  speaking 
there  can  be  no  such  thing  as  a  Protestant 
hierardiy.  Nevertheless  it  must  tie  freely 
recognized  that  in  many  Protestant  churches  a 
conception  of  the  ministry  still  obtains  very 
different  from  this  — a  conception  which  really 
involves  the  persistence  of  Catholic  theories 
within  the  boundaries  of  nominal  Protestantism. 

The  distinction  between  the  two  types  of 
religion  here  contrasted  has  been  stated  thus : 
Cauiolicism  furnishes  to  the  individual  believer 
an  institutional  guarantee  of  salvation;  Prot- 
'    s  upon  personal  assurance  of  sal- 


icism  makes  the  relation  of  Ac  beUever  to 
Christ  depend  upon  his  relation  to  the  Church, 
while  Protestantism  makes  the  relation  of  the 
believer  to  the  Church  depend  upon  his  relation 
to  ChrisL  It  is  cdivious  that  between  these  two 
conceptions  of  religion  there  is  a  fundamental 
difference. 


themselves  from  the  Catholic  Church  in  any  of 
its  forms.  It  will,  therefore;  include  many  per- 
sons who  are  not  actively  identified  with  any 
Church,  but  who  would  refuse  to  be  classified  as 
Catholic  In  the  Protestant  Churches  there  are 
wide  divergencies  of  opinion  upon  theological 
and  the  constant    lendeacy   of    Prot- 


different  angle,  Schleiermacher  said  that  Cathw- 


formulas  and  the  promotion  of  practical  re- 
li^ous  and  philanthropic  activities.  Dogmatistn 
still  ling:ers  here  and  there  in  Protestant  com- 
munities which  are  intellectually  less  progres- 
sive, but  it  no  longer  plays  an  important  part  in 
the  more  enlightened  section  of  Great  Bniaiii 
and  America,  Protestant  creeds  and  confes- 
sions of  faith  tend  constantly  to  grow  more 
simple  and  general  in  their  language,  and  look 
toward  a  definition  of  Christian  duty  in  practi- 
cal life  rather  than  toward  the  formulation  of  a 
Speculative  theological  system. 

Protestant  worship  is  characterized  by 
simplicity  and  directness,  especiallv  in  compan- 
ion with  the  stately  ritual  of  uie  Uediseval 
Church.  Catholidsm  makes  the  altar  central, 
and  emphasizes  the  sacrificial  aspect  of  Christian 
worship;  Protestantism  substitutes  the  pulpit, 
and  thus  shows  its  predominant  characteristic 
to  be  that  of  a  teaching  church.  The  idea  of 
mystery  in  worship  gives  place  to  Intel  liability. 
In  the  early  days  of  Protestantism  this  sim- 
plicity became  at  times  barrenness,  for  example 
among  the  Puritans.  But  in  modem  times  there 
has  come  a  reaction  against  this  tendency,  and 
the  forms  of  public  worship  have  grown  more 
cidjorale,  resulting  often  in  the  a^Dption  of  a 
liturgy  not  unlike  the  services  of  morning  and 
evening  prayer  in  the  Church  of  England 

A  great  varietv  of  philanthropic  activities 
have  been  created  by  Protestants  during  the 
past  100  years.  Uissionary  enterprises,  both 
domestic  and  foreign,  educational  institutions 
of  every  grade,  hospitals  and  other  remedial 
^encies  for  mind  and  body,  organizations  for 
social  betterment,  young  men's  and  women's 
Oiristian  assodations,  and  many  related  under- 
takings, here  have  their  origin.  Similar  insti- 
tutions  also  exist  among  the  Roman  Catholics. 
and  in  not  a  few  instances  Catholics  and 
Protestants  now  fraternally  co-operate,  to  the 
obvious  advantage  of  both.  Many  educational 
institutions  within  the  United  States,  which 
owe  their  origin  to  a  distinctively  religious  mo- 
tive, have  lately  become  unsectarian  and  to  the 
ordinary  observer  practically  secular.  This 
secularizing  tendency,  traceable  in  the  history 
of  Protestant  education,  finds  little  counter- 
part among  the  schools  and  colleges  which  are 
Under    the    control    of     the    Roman    Catholic 

Rehable  religious  statistics  for  some  coun- 
tries are  hard  to  obtain,  but  the  following  table 
exhibits  with  a  fair  degree  of  accuracy  the 
munerical  strength  of  the  various  ecclesiastical 
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groups  throu^iout  the  world  at  the  beguiniiig 
of  the  20Ui  centuiy: 

Romu  CatboUci.  ftbout  3SO.00(lBea. 

Qredc  Ckttiotici,  sbout  12SjraO.OOO. 

PiUHlaut*  (ndndiDa  Aa^kww),  about  tTS.OOOjDSO. 
The  approximate   membership  of  the  prin- 
dpal  churches  within  die  Unitea  States  at  the 
present  time  m^  be  estimated  as  follows : 

Roman  Catholic*,  abont le, 000, 000 

Methodiata,  abmt 7 ,800.000 

Dapti»»a.abOBt O.SOO.OOO 

Luttaenoa,  aboM , 1,500,000 

PmbyUnana  (inctndiaaRafoniiad),  about... .  3,300,000 

DiKlpla,abont 1,400,000 

Bwaronaliana.  about l.tOO.OOV 

Ca^Matkuialitt*,  aboot 800,000 

DnlWd^etteeii,  about 330.000 

The  Protestant  groups  here  listed  include  in 
several  instances  churches  which  have  separate 
organizations  but  which  are  sufficiently  alike 
in  doctrine  and  ^lity  to  be  included  under  the 
same  general  desi^ation.  Some  of  the  smaller 
(iurches  are  omitted  entirely;  except  in  the 
summaries  given  below.  Hie  membership 
of  the  Roman  Catholic  Church  and  of  the  Prot- 
estant Churches  within  the  United  Slates  may 
be  thns  summarized: 

Roisan  Catbolka.  about 16,000,000 

l¥Dt«Miiit«,  about M, 000.000 

The  actual  conititueacy  of  both  is  of  course 
much  larger  than  the  figures  given  above,  which 
include  only  those  who  are  in  full  membership. 

Ever  since  the  period  of  the  Reformation, 
and  until  comparatively  recent  times,  church  his- 
torians have  endeavored  to  show  either  that 
Protestantism  was  an  unjustifiable  departure 
from  the  principles  and  usages  of  the  Church 
for  more  than  a  thousand  years  (the  Catholic 
Dosiiion),  or  that  Protestantism  finds  its  justi- 
fication in  primitive  Christianity,  that  the 
Mediaeval  Church  had  grown  increasingly  cor- 
rupt with  the  lapse  of  time,  and  that  the  re- 
iomers'  effort  to  do  away  with  its  corruptions 
and  to  return  to  the  simplicity  of  the  New  Tes- 
tament was  not  only  legitimate  but  v/as  also 
their  obvious  Christian  duty.  The  latter  is  the 
Protestant  position.  These  two  tendencies  find 
their  best  early  iUustration  on  the  Protestant 
side  in  the  'Magdeburg  Centuries,'  and  on  the 
Soman  Catholic  aide  in  the  'Annals'  of 
Baronius.  It  was  only  in  the  19th  century  that 
the  period  of  critical  ecclesiastical  histonc^ra- 
phy  Iwgan.  At  the  present  day  writers  of  all 
schools  exhibit  an  increasing  desire  for  the 
impartial  treatment  of  church  history,  and  many 
of  them  employ  a  critical  method  which  is 
matdng  their  siibject  a  true  science. 

BibliocrBphy, —  Among  the  more  important 
books  on  Protestantism  may  be  mentioned : 
Lindsay,  T.  M.,  'History  of  uie  Reformation,* 
(2  vols.,  1906-0?):  'Cambridge  Modern  His- 
tory, VoL  II,  The  Reformation'  (1904)  ;  Beard, 
C,  *Tbe  Reformation  of  the  16th  Century  in 
lis  Relation  to  Modem  Thought'  (Hibbert 
Lectures  for  1883)  ;  Macmillan.  K.  D..  'Prot- 
estantism in  Germany' (1917)  ;  McGiflert,  A.  C, 
'Protestant  Thought  before  Kant'  (1911): 
Moore,  E.  C,  '(Christian  Thought  since  Kant' 
(1912);  Tnlioch,  }.,  'Movements  of  Religious 
Thouuit  in  Britam  during  the  19th  Century' 
(18^. 

John  WiHTHiop  Platker, 
Professor  of  Ecclesiaslical  History,  Andover 
Theoloeieal  Semnary. 


PROTSUS,  prt'tfla,  or  prfi'to-iis,  in  <rt«ek 
inythotogy,  according  to  Homer  (whose  account 
is  th«  one  chiefly  identified  with  the  name  ?tb« 
old  man  of  the  sea*),  a  subject  of  Poseidon 
(the  sea  god),  gifted  with  the  power  of  proph- 
ecy, who  pastured  the  seal  herds  of  Amphitrite 
upon  the  shore  of  the  island  of  Pharos  near 
the  mouth  of  the  Nile.  According  to  Virgil  bis 
■bode  is  located  on  the  island  of  Carpathos,  be- 
tween Crete  and  Rhodes.  ( 'Georgics'  IV,  386), 
He  is  rt^resented  as  of  great  age  and  able 
to  change  himself  instantly  into  any  form  he 
mi^t  wish.  To  compel  htm  to  prophesy  it  vas 
necessary  to  steal  craftily  upon  him  and  hold 
him  so  that  be  might  not  escape  whatever  form 
he  took.  MendauE,  as  told  in  the  Odyssev  (IV, 
351),  succeeded  in  doing  this  even  though  Pro- 
teus became  in  turn  fire  and  water.  Allusioiu 
to  Proteus  refer  to  his  power  of  assuming 
many  iorms,  as  in  the  adjective,  protean. 
Herodotus  (ll.  112,  118)  relates  that  Protens 
as  Idng  of  £g]^t  entertained  Paris  and  Helen, 
but  giving  Pans  a  phantom  in  her  stead  kept 
Hdra  with  him  and  afterward  restored  her  to 
her  husband,  Menelaus.  Consult  Preiler,  L., 
M^iechische  Mythologie'  (2  vols.,  Berlin 
1872-J5) ;  Weissaecker,  P..  'Proteus'  (m 
ECost^er,  W.  H.,  ed.,  'Ausfuhrliches  Leikon  der 
(^echischen  und  Romiscben  Mytholome,'  VoL 
HI,  PL  2.  p.  31?2,  Leipzig  190Z-«) ;  Wekker, 
F.  G.,  'Griechische  Gotterlehre'  (3  vols, 
Gottingen  18S7-63). 

PROTEUS,  a  remaikable  gams  of  urodele 
awiphihiana  alUed  to  the  axolotis,  sirens,  etc, 
and  often  called  'mud-puppies.*  The  gills  in 
these  are  retained  tbrouf^out  the  entire  lifetime 
of  the  animals,  in  addition  lo  the  lungs  with 
whicli  th^  are  also  latterly  provided.  Thesa 
animals  are  found  only  in  the  waters  of  certain 
subterranean  caves  in  central  and  southern 
£nrop&  The  animal  itself  is  about  12  inches 
long.  Its  body  is  elongated,  slender  and  some- 
what cyhndrical,  and  averages  about  one  indi 
or  three-quarters  of  an  inch  in  diameter.  It  is 
of  a  pale  fle^  tint  —  the  absence  of  color  bang 
the  necessary  result  of  its  non-exposure  to  light. 
The  tail  is  broad  and  compressed.  The  limbs 
are  weak,  the  front  legs  possessing  three  and 
the  hinder  limbs  only  two  toes.  Three  pairs  of 
bright  red  or  scarlet  branchige  or  gplls  project 
from  the  branchial  clefts  on  each  side  of  the 
neck.  Two  series  of  small  teeth  exist  in  the 
upper  and  in  the  lower  taw.  The  eves  are  rudi- 
mentary and  completely  covered  by  the  skin. 
The  proteus  is  eminently  aquatic  in  its  habits, 
and  iti  diy  seasons,  or  when  the  water  of  the 
caves  becomes  dried  up,  b  said  to  bui;  its^f 
in  the  mud.    See  PsOTCiDiB. 

PROTEUS  ANIMALCULE.  See  Ahcbba. 

PROTEVANGELIUM,  pr6-te-van-i«n-flm 
(Greek  «the  first  gospel"),  term  applied  to  the 
passage  in  the  Old  Testament,  Genesis  iii,  15. 
m  which  theologians  see  the  first  announcement 
of  die  coming  of  a  Messiah.  It  is  also  applied 
to  an  apocryphal  gospel,  ascribed  by  some  to 
Saint  James  the  Less. 

FROTHERO,  prSth'6r-«.  George  Wiher, 
English  historical  writer:  b.  Wiltshire,  14  Oct. 
1848.  He  was  educated  at  Eton,  Cambridge 
and  the  University  of  Bonn,  was  university  lec- 
turer in  history  and  tutor  of  Kings  College 
IS76-94,  and  professor  of  history  at  the  Uiu- 
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venity  ai  Edinburgh  18M-99.  He  is  a  member 
of  the  Royal  Historical  Society,  the  president 
of  which  he  was  1901-OS.  He  is  also  a  member 
of  a  number  of  other  historical  socieiies  in  Eng' 
land  and  other  countries,  an  Honorary  Fellow 
of  King's  College,  Cambridge,  holds  honorary  de- 
grees from  Cambridge,  Edinbur^  and  Harvard 
Ud  is  editor  of  the  Quarterly  Review.  In  1910 
he  was  Lowdl  lecturer  at  Boston  and  Scbouler 
lecturer  at  Johns  Hopkins,  Baltimore.  To- 
gether with  A.  W.  Ward  and  S.  Leadics  he  hat 
sdited  'Cambridge  Modern  Historr'  (14  vols.. 
Cambridge  1901-12)  to  the  fourth  volume  oi 
which  hs  contributed  four  chapters  on  English 
history,  from  1625-49.  He  has  also  edited  the 
<C~Eiinbridge  Historical  Series^*  some  early  vol- 
umes of  die  "Pitt  Press  Series.*  L.  V.  Runk's 
'Universal  History*  (New  Yorie  188S>,  and 
J,  R.  SeelCT's  'TTie  Growth  of  British  Policy* 
(2  vols.,  <^bridKe  1895).  He  is  the  author 
of  'The  Life  of  Simon  de  Montfort*  (London 
1877)  ;  '■A  Memoir  of  Henry  Bradshaw'  (LotH 


of  Elimbeth  and  James  V  (Oxford  189<l); 
'British  History  Reader'  (2  vols,,  London 
1898) ;  'School  History  of  Great  Britain  and 
Irdand  to  1910>  (London  1912);  '(German 
Opinions  and  Gennan  Policy  before  the  War* 
(London  1916) :  'A  l-arting  Peace*  (London 
1917);  and  with  A.  J.  Pbllip,  'Catalogue  of 
War  Publications  to  June  1916*  (London 
1917). 

PROTHBRO,  Rowland  Edmund,  En^iah 
Kulhor,  irother  of  G.  W.  Prothero  (q.v.) :  b. 


Oxford  Since  1914  he  is  M.P.  for  Oxford  and 
■ince  1916  president  of  Board  of  Agricultura 
He  is  the  author  of  'Pioneers  and  Process  of 
Ent^ih  Farming*  (London  1887);  'Life  and 
Correspondence  of  Dean  Stanley*  (2  vols..  New 
York  J893);  'The  Psalms  in  Human  Life' 
(London  1903)  t  'The  Pleasant  Land  of 
France*  (London  1908);  'English  FanninK 
Past  Bttd  Present*  (London  1912) ;  and  has 
edited  'Letters  and  Verses  of  Stanley*  (Lon- 
don 1895) ;  'Private  Letters  of  Edward  Gib- 
bon' (2  vols.,  London  1896);  'Handbook  for 
Travellers  ia  the  Isle  of  Wight*  (London 
1896)  i  'IjEtters  atid  Journals  of  Lord  Byron' 
(6  vols.,  London  1901-04)  ;  'Letters  of  Richard 
Ford'  (New  York  1905). 

PROTHONOTARY,  also  PROTONO- 
TARY,  in  Pennsylvania,  and  a  few  other 
States,  the  name  given  the  judge  of  the  Or- 
phans' Court.  (Sec  Courr).  Former^  the 
term  was  appliea  to  chief  clerks  or  registrars 
in.  most  English  courts  of  law.  It  is  still  ap- 
plied, usually  in  the  form  •Prothodotary 
Apostolic*  to  certain  functionaries  connected 
With  the  papal  coi-rt  who  receive  the  last  wills 
of  cardinals,  make  informations  and  proceed- 
ings necessary  for  the  canonization  of  saints, 

PROTISTA,  a  group-name  introduced  by 

Ernst  Haeckfl  to  designate  the  simple,  forms 
of  life  appearing  spontaneously  in  infusions  of 
animal  and  vegetable  matter,  and  known  as  the 
organisms  of  fermentation  and  putrefaction. 
They  have  all  been  proved  (o  arise  from  pre- 


existtiq;  germs.  The  groop  includes  both  dte 
protozoans  and  the  unicellular  plants. 
PROTOAMCBSA.  See  Uonel 
PROTOCOL,  t»  diplomacy,  die  minutes  of 
the  discussions  of  a  conference,  or  the  tenta- 
tive draft  of  an  instrument  or  transaction ;  a 
statement  of  the  principle^  to  be  afterward  em- 
bodied in  a  treaty  or  toe  original  copy  of  such 
treaty,  dispatch  or  other  document;  a  docu- 
ment serving  as  the  preliminary  to  diplomatic 
negotiations;  a  diplomatic  document  or  minute 
of  proceedings,  signed  by  the  representatives 
of  friendly  powers  in  order  to  secure  certain 
political  ends  peacefully;  a  convention  not  re- 
quiring the  formalities  of  ratification.  By  a 
protocol   concluded   and   signed   12   Aug.    1898, 


Extraordinary  and  Plenipotentiary  of  the  repub- 
lic of  France,  at  Washingtoi^  respectively  rep- 
resenting for  that  purpose  the  government  of 
the  United  Slates  and  the  government  of  Spain, 
the  United  States  and  Spain  agreed  upon  the 
terms  on  which  negotiations  for  the  establish- 
ment of  peace  between  the  two  countries  should 
be  undertaken.  Following  the  signing  of  this 
{leace  protocol,  President  McKinley  issued  a 
proclamation  suspending  hostilities. 

PROTOCOL,  The  Indnrtrial.  a  juridical 
covenant  formed  in  1910  between  the  several 
associations  of  New  York  manufacturers,  re- 
spectively, of  dresses  and  waists ;  of  children's 
dresses ;  of  ladies'  underwear ;  of  embrmderies, 
and  of  house  dresses  and  kimonos,  and  the 
60,000  operatives  employed  by  these  industries. 
The  agreement  was  brought  about  by  the  end- 
less conflict  between  the  manufacturers  and  the 
workers,  resulting  in  a  s«ries  of  Strikes  and 
lockouts  in  which  both  sides  were  losers.  The 
condition  arose  from  the  very  targe  number  of 
small  individual  manufacturers,  who,  in  die 
necessities  of  keen  competition,  pursued  widely 
diverse  shop  methods,  some  to  the  benefit  bat 
faiore  to  the  detriment  of  the  employees. 
Friends  of  the  workers  joined  with  them  in  an 
endeavor  to  stabilize  working  conditions  and 
wage  incomes,  and  the  protocol  resulted.  The 
instrument  established  certain  foundational 
rights  and  principles  on  behalf  of  the  workers, 
and  provided  that  these  should  be  forced  upon 
the  less  scrupulous  individual  manufacturers  by 
the  large  associations  who  joined  in  the  signing 
of  the  protocol.  The  manufacturers  were  a4- 
snred  inat  there  should  be  no  strike ;  that 
work  should  continue,  no  matter  what  the  dis- 
pute, and  that  the  differences  should  be  referred 
to  a  board  of  arbitration,  of  whidi  Justice 
Brandeis  was  the  first  chairmaiv  succeeded  upon 
his  elevation  to  the  Supreme  Court  by  Justice 
Hack.  A  board  of  standards  of  nine  members 
was  created,  with  three  representatives  of  the 
manufacturers,  three  of  thp  employees  and 
three  persons  representing  the  public.  Its  office 
was  to  enforce  the  provisional  standards  set 
forth  in  the  protocol  and  adjust  from  time  to 
time  the  conditions  of  pay  to  the  market  values 
of  the  work  produced.  The  instrument  pro- 
vided for  'fair  and  reasonable"  betterments 
from  time  to  time,  both  in  worldng  conditions 
and  wages.  This  was  the  seed  of  disruption, 
the  workers  claiming  that  these  betterments  did 
not  materialize  as  rapidly  as  they  should,  and 
an  open  break  occurred  m  191,^.    The  tnayor'i 
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*Caunct]  of  Conciliation  »  headed  hy  Dr.  Felix 
AdlcT  as  chairman,  was  successful  m  readjust- 
ing the  difficulty,  and  the  protocol  was  re- 
vived. It  was  again  terminated  in  I91&  this 
time  by  the  manufacturers,  who  claimed  that 
the  dictation  of  the  union  officials  was  ruinous 
to  their  tHisiness.  The  workers  contended  that 
the  conduct  of  the  business  on  the  part  of  the 
manufacturers  was  so  incompetent  that  they 
were  ^ut  out  from  the  betterments  which  they 
had  a  right  to  expect.  Since  1916  there  has 
been  tnoch  disturbance,  and  several  strikes 
have  occurred  in  spite  of  the  provision  of  the 

Erotocol  that  work  shall  continue.  The  workers 
ave  gained  substantial  increases  in  wages  and 
the  44--hour  week.  The  protocol  still  remains 
as  a  psuedo-covenant,  though  hardly  with  its 
former  prestige,  both  workers  and  manufac- 
turers having  lost  faith  in  it 

The  idea  is  regarded  favorably  hv  social 
workers  and  has  been  adopted  in  Cbic^o, 
Philadelphia  and  Boston. 

PROTOOBNKS,  pr6-tfii'4-nez,  Greek 
painter,  contemporary  with  Apelles ;  b.  Caunus 
on  the  coast  of  Caria.  He  Uved  about  350  b.c> 
and  sgient  most  of  his  life  in  Rhodes.  He  was 
one  of  the  first  of  Greek  realists  in  ^ntin^. 
Several  masterpieces  of  his  are  fflcnuoned,  in 
one  of  which  a  Rhodesian  local  hero,  lalysus, 
was  represented  hunting  with  a  panting  hound 
which  showed  foam  on  his  mouih.  Pliny,  who 
is  our  chief  source  of  information  ( 'Hist.  Nat,> 
XXiXV,  36),  relates  that  for  a  long  time  the 
painter  failed  in  the  execution  of  the  foam;  but 
at  last,  in  a  fit  of  aneer,  threw  against  the  pic- 
ture the  sponge  which  he  used  in  painting,  and 
thus  accidentally  produced  a  natural  representa- 
tion of  it  This  picture  saved  the  city  of 
Rhodes  when  it  was  besieged  by  Demetrius 
PoHorceles  (305-304  rc.)  who  refrained  from 


of' Cicero  it  was  in  that  city,  but  Vespawan 
carried  it  to  Rome,  and  placed  it  in  the  temple 
of  Peace,  in  which  it  was  burned  under  Com- 
tnodua.  Protogenes  IS  said  to  have  lived  in 
comparative  obscurity  at  Rhodes  till  the  50th 
year  of  his  aae,  when  his  merits  were  made 
known  to  his  fellow-citiaens  through  a  visit  of 
Apelles  (q.v,).  Apelles  offered  Proiogenes  an 
enormous  som  for  each  of  his  works,  which  the 
painter  himself  had  been  in  the  habit  of  seUiag 
for  very  insignificant  sums.  The  Rhodians  now 
wished  to  buy  back  the  pictures  from  Apelles, 
in  order  diat  diey  mig^t  keep  ihent  among 
themselves,  hut  Apelles  refused  to  part  with 
them  except  for  an  advance,  Protogenes  sub- 
sequently went  t6  Athens,  where  he  executed 
the  *Nausicaa,'  one  of  his  finest  pictures  in 
the  ProoylKa.  Amongst  other  famous  inctures 
ascrH>e<t  to  Protogenes  should  be  mentioned 
'&ityr  playing  on  a  Flageolet > ;  'Cydippe'; 
'Tlepofcmus' ;  'Alexander  and  Pan':  portraits 
of  FliiHscus,  Antigonus  and  Aristotle's  mother. 
He  is  also  reported  to  have  executed  a  number 
of  statnes  in  bronie,  especially  of  athletes,  sol- 
diers and  hunters.  Consult  BosKick,  J^  and 
Riley,  H.  T.,  'The  Natnral  History  of  Pliny* 
(Vol.  VI.  London  1857) ;  Bnmn,  H.,  *Ge- 
BChichte  (ter  Griechischen  Kikister'  (2  vols., 
Stuttgart  1857-59) ;  Hauler,  E.,  'Pronto  iiber 
Protogenes  imd  Nealkes'  (in  Kau.-Deutsehts 
Archaotogischet  Instilut,  ititleilungen,  RifHitehe 


Abteilung.  Vol.  XIX.  p.  317,  Rome  1904); 
Hvriid,  A.  C,  'Protogenes'  (Copenhagen 
1788) ;  Haas,  E.,  'Apelles  und  Protogenes*  (in 
OesterreieMechei  ArchSologiscket  Irutit»t  in 
Wien,  JahreschefU,  Vol.  XI,  p,  29,  Vienna 
1906)  ;  Six,  I.,  'Protogenes'  (in  Kais.-Deuttches 
Arehaologiiches  Itislilul.Jakrbuch,  Vol.  XVIII, 
p.  34,  BerUn  1903)  ;  Wiockdmann,  J.  J  'His- 
tory of  Andent  Art  Among  the  Greeks* 
(trans,  by  G.  H.  Lo(fee,  new  ed.,  4  vols,  in  2, 
Boston  1880). 

PROTOGYKY.   See  Polunation. 

FROTOHIPPUS,  or  PSOTOROHIP- 
PUS,  genera  of  early  fossil  ancestors  of  the 
horse.    See  Hohse,  Evolution  op. 

PROTOPHYTES.   See  Fungi. 

PROTOPLASM.  The  most  fundamental 
characteristic  of  animals  and  plants  is  life. 
While  no  qne  can,  as  yet,  demonstrate  just 
what  the  physical  basis  of  life  is,  still  there  is 
general  agreement  that  the  substance  known 
under  the  rather  indefinite  name  of  protoplasm 
is  that  physical  basis.  The  term  was  first  used 
in  1840  by  Purkinje,  who  applied  it  to  the  whole 
substance  of  young  embryos,  so  that  it  included 
cell  walls  as  well  as  cell  contents.  Von  Mohl, 
in  1844,  restricted  the  term  to  the  hving  con- 
tents of  die  cell.    At  present,  it  is  still  further 


living  contents  are  said  to  consist  of  nucleus 
and  protoplasm.  In  this  latter  sense,  some  use 
the  term  cytoplasm,  instead  of  protoplasm. 
Protoplasm  is,  typically,  a  viscid  substance 
usually  colorless,  and  it  will  not  mix  with  water. 
In  some  forms  and  under  some  conditions,  it 
has  more  tenacity  and  in  the  resting,  but  Still 
hving  condition,  found  in  seeds,  it  may  became 
as  hard  as  bone.  Between  the  soft,  viscid  con- 
dition and  the  bony  condition  found  in  seeds 
like  the  date  and  vegetable  ivory,  there  is  every 
conceivabte  gradation.  Chemically,  protoplaam 
consists  principally  of  carbon,  hydrogen,  nitro- 
gen, sulf^ur  and  oxygen,  but  may  contain  also 
smaller  quantities  of  chlorine,  phosphorus,  po- 
tassium, sodium,  magnesium,  calcium  and  iron. 
Living  protoplasm  is  allcaline,  turning  the  red 
litmus  blue.  In  regard  to  die  structure,  there 
is  great  diversity  of  opinion,  but  most  invesii- 

Etors  believe  that  it  is  something  like  foam  or 
neycomb.  There  is  a  round  substance  con- 
taining globular  bodies  of  various  sizes,  so  that 
protoplasm  looks  like  an  emulsion,  and  its  gen- 
eral appearance  may  be  simulated  by  mixing 
olive  oil  and  common  salt.  In  active  livine 
cells,  the  protoplasm  is  always  in  motion  and 
in  some  cases  the  motion  is  so  rapid  diat  it 
can  be  seen  even  under  a  low  power  of  the 
microsoope.  In  the  long  cdls  of  the  stoneworL 
Ckara,  the  protofilasm  moves  round  and  round 
in  a  definite  path.  In  the  stamen  hairs  of  tile 
Spider  Lily  (Tradescantia) ,  the  movement  is 
easily  observed.  Stinging  hairs  of  various 
plants  will  generally  show  some  movement  and 
any  very  thin  leaves  of  water  plants  are  good 
Guojects.  The  outer  la3^r  of  the  protoplasm  is 
somewhat  different  from  the  rest  and  has  been 
called  the  plasmamembrane  (the  Hautschicht 
of  the  (lermans).  It  is  sometimes  visible  and 
sometimes  not,  but  it  is  claimed  that  it  is  al- 
ways   prcieDt.    The    protoplasm    of    adjacent 
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odis  is  CDtmecttd  by  extremely  Ane  threads, 
called  protoplasmic  connections,  which  bind  the 
living  parts  of  the  plant  into  a  more  or  leas 
connected  whole.  These  threads  pass  through 
almost  inconccivablv  small  pores  in  the  cdl 
walls.  If  the  threads  are  unusually  small,  thn' 
can  be  demonstrated  by  usiat;  reagents  wbidi 
cause  swetUiig,  and  then  applying  dyes  to  the 
swollen  structures.  When  ptants  die  and  the 
living  contents  of  the  ceils  Cry  up  and  seem  to 
disappear  entirely,  as  in  the  case  of  seasoned 
wood,  the  threads  still  remain  tn  the  pores  and 
can  be  demonstrated.  There  is  abandant  room 
for  all  It^ds  of  investigationi  upon  proi^hsm. 
Consult  Butschli,  O.,  'Untersuchungen  nbar 
fflikroscopische  Schaume  und  das  Protoplaa- 
ma> ;  Wilson,  E.  B.,  'The  Cell  in  Development 
and  Inheritance.' 

CHARUS  J,   CBAXBEtLAm. 


lai^er,  and  indicated  a  turtle  14  feet 
in  length.  The  habitus  being  robmt,  this  for- 
niidable  boatman  of  the  Cretaceous  seas  repre- 
sents the  culmination  in  size  of  not  only  the 
Protest egids,  but  the  entire  order.  If  the 
paleontologic  record  may  be  trusted,  not  until 
the  comparatively  recent  Pliocene  of  the  ^- 
walik  Hills  of  Northern  India  do  land  species 
approach  in  siie  but  scarcely  rival  the  Cre- 
taceous Protostega  and  ArtheloH.  That,  whidi 
renders  the  Protostegids  conspicnousl^  interest- 
ing is,  however,  not  so  much  their  site  as 
their  structure.  It  is  this  group  which  has  gone 
far  towards  yielding  a  convincing  solution  to 
one  of  the  most  instructive  but  dif&cult  of  all 
problems  presented  by  reptilians,  the  origin  of 
Dermochelys,  the  •leatherback*  of  present  day 
tropic  seas. 


Pig.  I, —  DttnocMyi  eoriacia.    Eitrooa 
ofth*  ArtkiioK  ihoVD  intha  pliU 
attiieir  ol  an  o«l«odam*l  mamin  i 
PROTOSTEGIDS,    a    family   of    mostly 
gigantic  marine  Testndinata,  or  "turtles,'  now 
wholly  extinct,  from   the  mid-Cretaceous  Nio- 
brara Chalk  beds  of  western  Kansas,  and  the 
overlying    Fort    Pierre    formation    of    South 
Dakota.     These  turtles  lived  in  the  great  but 
shallow    supra-continental    or    *epeinc*    Nio- 
brara  and   Pierre  seas.     They  were   shell   fish 
eaters,  well  able  to  navigate  the  open  ocean  and 
among  die  most  formidable  of  marine  reptiles. 
ThegiXMip  is  of  extreme  osteologic  interest. 

The  first  specimens  were  discovered  along 
the  Smoky  Hill  River  by  Cope  in  1871,  and 
called  by  liim  ProtosUga  gigas,  being  recoff- 
niicd  as  a  new  family  type.  The  great  Yale 
tpecimcns  of  a  second  genus  Archelon  were 
secured  ^  Wieland  in  1895  to  the  east  of  the 
Black  Hitls  along  the  Cheyenne  River  in  the 
uppermost  Pierre  shales  near  the  overlap  ol 
Bad  Lands  (Tertiary).  Ten  years  later  the 
veteran  fossil  hunter  Charles  .H.  Sternberg,  to 
-whom  American  paleontologists  owe  many 
unique     'finds.'     again    collected     Protoategas 


mttgtti  klMut  1 JOO  nna^  oi  half  that 
L  Caiapace  hvcti  GeeUd,  and  nuda  up 
iTOtsd  in  ■  leathery  hide. 

It  should  be  recalled  that  Dtrmochtlyt  dif- 
fers from  all  other  turtles  in  the  ^sence  at  a 
dorsal  bony  carapace  of  neurals,  pleurals  and 
marginals  interlocked.  This  protecting  roof  Is 
instead  replaced  by  what  may  be  termed  a 
Pfeudo'Caraface  of  innimierable  interlocking 
polygonal  plates,  all  osteodermal  in  character 
and  marked  by  seven  riches  or  dorsal  keels. 
(See  Fig.  1>.  Under  this  shield  the  ribs  are 
slightly  expanded  proximally  but  neither  unite 
with  each  other  or  with  neurals,  which  wholly 
fail;  though  oddly  enough  there  is  ft  large  thin 
detSLched  nuchal. 

The  osteodermal  mosaic  of  plates  also  ciHi- 
tinues  around  on  the  nether  or  plastral  side 
presenting  five  more  o£  the  keels.  But  here  the 
plastron  ts  found  in  the  underlying  normal, 
that  is  aubdermai  position,  except  for  the  fur- 
ther anomaly  of  a  missing  entoplastron.  That 
this  element  should  lack,  while  an  unsupported 
nuchal  persists  is  sii^ular.  The  plastral  bones, 
'  slender  and  thin,  enclosing  a  vast 


fontanel,  and  havinl 


along  the  Smoln  Hill  River  which  aided  greatly      tensive  reduction. 


of  < 


D  completing  the  details  of  the  ^cull  and  limb 
organisation.  One  of  these,  made  the  subject 
of  a  restoration  in  the  Carnegie  Uuseam  at 
Pittsburg,  is  truty  remarkable,  the  flippers  hav- 
ing neariy  all  their  elements  in  place. 

The  Vale  Arcktlon  from  the  Cheyenne 
River  is  only  less  complete,  but  mudi  larger 
and  an  even  finer  fossil.  It  represents  a  higt 
turtle  nearly  12  feet  long  with  front  flippers  of 
an  indicated  iS-foot  span.  (See  Plates).  As  a 
unit  of  size,  it  may  be  mentioned  diat  the 
humerus   as    fossilised,  and  mounted,   we^ii 


Ian  characters,  despite  certain  cranial  resemb- 
lances to  otho-  sea  turtles  and  more  rcmotelv 
to  Chelydra,  might  lead  to  the  view  that  of  all 
the  Testudinata,  Dtrtnoehelys  is  nearest  to  a 
primitive  form  with  the  ancient  keels  still 
present.  But  if  evidence  of  osteodermal  keels 
IS  found  in  fossil  forms,  and  if  additional 
skeletal  resemblances  are  there  recogniiahlt 
then  Dermochthi  is  far  more  closely  related 
to  modem  forms  than  at  first  appears  to  be 
the  fact,— is  in  a  word  not  the  least,  but  the 
most  specialiied  of  turtles. 
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Tlie  Utter  atternstlve  aiipcars  nearest  the 
trnth.  Prolostega  CoPei  of  the  Niobran  hss  a 
shell  as  heavy  as  that  of  marine  species  in  gen- 
eral, but  there  is  some  plastral  reduction  widi 
digilation  of  the  separate  elements.  In  the 
contemporaneous  Profosttga  gigas  rib  and 
ptastral  reduction  are  seen  to  nave  gone  still 
further;  while  in  Archtion  of  the  considerably 
later  Pierre,  carapacial  reduction  has  proceeded 
very  far.  The  ribs  (see  Plate)  only  show  a 
small  thin  proxiinal  expansion,  while  the 
neurals  are  nearly  eliminated  and  ridden  by  a 
median  keel  of  elements  as  truly  osteodemial 
as  those  of  the  Dermochelan  carapace.  There 
are  moreover  highly  digitate  marginals,  with 
pretty  dear  evidence  of  a  supramarginals  row. 
Bering  in  mind  that  the  marginab  of  all  Tes- 
tudinates  are  dermal,  this  accounts  for  the  chief 
of  t|ie  Dermochelan  kecls^  With  (1)  segmenta- 
tion of  larger  into  lesser  interlockiiu;  dermal 
or  epithecal  elemenla;  (2)  gradual  thickening 
of  these  into  a  heavier  shell ;  (3)  a  corres- 
pondeni  elimination  of  rib  expansion  and 
neuruls;  and  (4)  marked  plastral  reduction,  the 


neuroeostal  Btiield  plus  dermal  mai^als  (see 
Fig.  3) :  (3)  The  Protosteeids  (and  Toxo- 
eheljs)  have  the  most  complex  bithecal  cara- 
pace known,  retaining  the  subdermal  elements 
widi  not  only  the  marginals  but  supramarginals 
and  a  median  keel  of  expanded  epineutals;  (4) 
Dermockelyi  in  contrast  with  Tricnyx  bal  am 
osteodermal  (mosaic)  carapace,  plus  only  the 
subdermal  nuchal;  |(5)  The  Testudinate  plas- 
tron is  far  less  variant  than  the  carapace.  It 
remains  complex  in  recent  form  only  in  Dtr- 
moe/ulys,  with  both  subdermal  and  dermal  ele- 
ments. 

Takii^g  both  carapace  and  plastron,  Der- 
mochelys  and  the  Protostegids  are  thus  closely 
apposec,  and  other  forms  variant  But  as  in- 
dicated by  large  nutrition  canals  of  the  epineu- 
ral  keel,  Arckelon  had  a  heavy  leathery  hide 
instead  of  an  outer  bornshield.  It  is,  therefore, 
possible  and  probable  that  there  were  also 
dermal  elements  in  the  plastron.  In  this  case 
the  Protostegids  were  completely  bithecal  and 
fall  still  closer  to  the  "leatnerback*  than  is  in- 
ferred from  the  resemblances  cited. 

The  deeply  interesting  palcontologic  problem 
here  briefly  otitlined,  is  in  a  measure  solved. 
But  many  drtails  and  doubts  yet  remain  which 
only  discovery  of  further  cviacnce  can  resolve. 


^  And  ."'TTT^^^  are  la  ■olid   bUck.  and   ths  nutxlBfm 
And  pltunils)  in  light  outline.    The  bid*  biins  lii»(h«ry, ». 
Mim^^^tM  M..0I-  h*u>   intATvmed  bctT«ea  the  epmeurila  ai 
:bd«iiu  coDditun.     S«  Fig.  3. 


(ulUling  tbc  old  Piocbdoniu  cond 

It  it  then  virtually  proved  that  in  the  primi- 
tive carapace  there  are  two  overlapping  bony 
layers  —  the  neurals  and  pleurals  (costais)  im- 
derneath,  with  a  neural,  pleural,  supramarginal 
and  marginal  keel  above.    In  the  (treat  majori^ 


and  all  traces  of  the  other  dermal  keels  were 
gradually  lost,  or  the  homshields  were  formed 
mstead.  But  the  ProtosUgas  with  the  related 
form  Toxachtlys  (see  Fig.  2)  indicates  that 
an  epithecum  of  median  and  lateral  rows  of 
dermal  elemenis  could  also  reach  prominence, 
finally  replacing  the  endothecum  as  in  Der*- 
mocnilys.  The  latter  could  itot  always  have 
had  so  prominent  an  osteodermal  laosaic  as 
now,  and  it  is  difficult  to  believe  that  weak  and 
diin  neurals  like  those  of  Arektion  were  not 
once  iiresent  in  sequence  with  the  nuchal, 
also  significant  that  the  nuchal,  the  pelvi 
the  epiplastron  of  Arcktlem  strottgly  r< 
these  several  elements  in  Dermoekelys. 

In  recapitulation  it  is  seen  that:  (1)  The 
Trumyjc  carapace  is  now  completely  endothecal 
or  subdermal;  (2)  in  the  majority  of  Cryptodi- 
ran  and  Pleurodiran  Testudinates  the  carapace 
ia    dipkigeiie,— that   is,    equals  die   subdermal 


The  general  bkdo^c  problem  has  been  outlified 
for  just  SO  years  and  naturalists  who  have  sue- 
cessively  given  their  attention  to  it  are  £.  D. 
Cope,  L.  Dollo,  G.  Baur.  O.  P.  Hay  and  G. 
R.  Wieland;  while  (specially  J.  Versluys  and 
his  students  have  cmsldered  the  osteological 
evidence. 

As  a  corollary  the  features  of  IMnosautian 
armor  are  also  brought  into  unity.  -  In  die 
Dinosauria  as  in  the  Testudinata  (here  are  the 
two  armor  forming  strata.  But  while  in  the 
Testudines,  Miolama  affords  the  sole  example 
of  cranial  armature,  this  occurs  frequently  tti 
Dinosaurs  and  becomes  extraordinary  in  the 
Ceratopsids,  in  which  both  the  nether  and  upper 
layers  take  part  in  armor  formation.  Con- 
versely in  PolttcaHtinu  the  deep  layer  forms  a 
Irnqbar  hip  carapace.  In  tiic  S^nsaurs  tfae 
simple  demtal  armor  takes  the  most  singular 
expression  seen  in  r^tifiaas  existent  or  ex- 
tincL  Wieland;  who  was  the  firat  to  pmnt  out 
this  significant  paralldism  says ; 

'At  first  sight  all  development  of  dermal 
armor  may  appear  to  be  mainly  a  senile  feature 
doe  even  to  inertia — the  general  life  move- 
ment of  the  individual  aiHi  the  race.  But  it 
is  also  evident  that  the  developtnent  of  dcitnal 
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ossicles  in  series  resultii%  finally  in  a  protective 
sub,  and  osteodennal  armature  or  carapace  is  % 
profound  change  co-ordinated  with  striking 
endoskeletal  alteralion.  The  Dinosauria  de< 
veloped  their  varied  armor  types  late  and  when 
already  highly  speciaiized,  apparently  with  only 
yarying  or  far  less  sucuss  Uiaa  the  Testudin- 


_    .      _„, .1  bi  Fta.  I.  tli« 

deniml  «I«nnit>  are  b  lolid  blacJi,  aod  the  tubdcraul 
or  neufopleural  ihield  bi  llebt  mtline. 

ates.  In  them  an  early  development  of  simpler 
patterns  appears  to  have  resulted  in  an  exceed- 
ingly long  lease  of  life.* 

Bibliographjr. —  Baur,  G,,  'Systematische 
SteUimg  Toa  Dermochelys  Blaioville'  (1889'); 
Cope,  t  D.,  'Cretaceous  Vertebrata  of  the 
West'  (1875);  Hay.  0.  P.,  'Fossil  Turtles  of 
North  America'  (1908);  Versluys,  J.,  'On 
Pbylogeny,  etc.,  of  the  Leathery  Turtle^  (in 
British  Association  Reports  on  State  of  Scieoee, 
1913)  ;  Wieland,  G.  R.,  'Archelon  ischyros  i  A 
New  Gigantic  Ciyptodiran  from  the  Fort 
Pierre  Cretaceous  of  South  Dakota'  (1896): 
id-,  'Osteology  of  Prolostega'  (in  Memoirs  of 
Carnegie  Uuseum,  1906) ;  id,  'Revision  of 
Protostegidz'  (in  AmerUan  Journal  of  Science, 
Vol.  XXVII,  1909);  id.,  'Dinosaur -Turtle 
Analogy'  (io  Science,  VoL  XKXV.  1912). 

G.  R.  WiEUND, 

Yttie  Univernty. 
PROTOTHBRIA,  a  division  or  subclass  of 
mamnols  embracing  the  Monotremata  (q.v.) 
ftnd  with  more  or  less  certainty  some  fossil  forms 
dasstfied  as  Protodonta  and  Allolh^ria  or 
MukitHberntlala.  In  the  living  forms  their 
most  marked  peculiaritieE  are  that  though 
Hissed  as  mammalG  they  are  -without  teats,  that 
they  are  oviparous  or  Dvorivtparous,  and  that 
they  have  )>i)t  a  sinf^le  opening  for  the  digestive 
tract  and  the  urogenital  system;  a  feature  whi<^ 
also  obtains  in  the  marsivials,  beavers  and  some 


other  rodents.  The  sutures  of  the  skull  are 
obliterated,  and  while  in  the  young  there  are 
peculiar  teeth  with  many  tuliercles  upon  the 
crown,  these  are  lost  in  the  adult,  the  jaws  being 
furnisoed  with  horny  plates.  Similarities  in  the 
teedi  lead  the  fossil  forms  to  be  associated  here. 
Tile  only  living  examples  are  the  duck-billed 
platypus  (Om^orhyucut')  and  spiny  ant-eaters 
iEchidtia) .  The  marsupials  are  sometimes 
known  as  Melatkeria,  and  all  other  mammals  as 
Eutheria;  but  ifae  latter  term  is  more  scientific- 
ally made  to  include  all  mammals  except  the 
tnonotremes.  Consult  Beddard,  F.  K^  'Mam- 
nalia'  (Cambridge  1902). 

PROTOZOA.  Fundamentallv  contrasted 
with  all  other  types  of  animal  life,  which  are 
together  designated  the  Metacoa,  in  diat  the 
body  consists  of  a  single  cell  or  a  colony  of 
ample  cells,  the  gtT>up  is  still  usually  termed  a 
phylum  though  it  is  evidently  of  a  higher  grade 
than  the  suli^visions  of  the  Met«ioa  to  whidi 
that  rank  is  always  assigned  and  the  designation 
sUb-kingdom  seems  better  justified.  The  orgait- 
isms  included  are  all  minute;  the  largest  being 
barely  visilDle  to  the  naked  eye  and  the  smallest 
lying  at  or  beyond  the  limits'  of  optical  vision. 
With  great  simplicity  of  structure  Ifaey  com- 
bine functional  complexity  equal  in  a  general 
way  to  that  in  the  Metazoa.  Althou^  for  the 
most  part  the  group  is  well  defined  yet  there 
exist  fortts  that  constitute  an  unbroken  series 
from  such  as  manifest  clearly  animal  character- 
istics to  those  which  are  equally  certainly  plants. 
Transitional  forms  that  bndge  the  gap  between 
Protozoa  and  Metazoa  are  also  well  known; 
these  are  colonial  types  in  which  a  differentia- 
tiou  between  certain  cells  marks  the  first  step 
in  the  production  of  the  Metazoan  organism. 
While  structurally  simple  the  Frotoioa  have 
many  specialized  parts,  the  cell-organs  or  or- 
^andlae,  for  the  discharti[e  of  particular  func- 
tions. Thus  for  locomotion  one  finds  projec- 
tions of  the  external  layer,  either  in  the  form 
of  soft,  mobile  protoplasmic  lobes  that  undergo 
constant  chanHes  in  form,  the  pseudopodia,  or 
in  fixed  processes  of  contractile  substance 
known  as  fiagella  and  dlia  that  carry  out 
vibrating  movements  which  propel  the  body 
and  aid  in  taking  food.  The  siinpfest  types  con- 
sist, like  die  Amceba.  of  a  mere  drop  of  naked 
Koloplasm  enclosing  a  nncleus.  In  most  forini, 
"ivever,  a  cell-fnembrane  covers  the  mass  and 
imposes  evident  limits  on  its  acdvity.  though  it 
is  on  the  whole  an  advance  in  specialization. 

Many  forms  possess  protecdve  coverings 
Hkc  shells,  scales  and  spines  that  are  permanent, 
or  cysts  which  are  of  a  temporary  diaracler  and 
related  to  special  con<fition5  sudi  as  repro- 
duction, drooght  and  seasonal  changes.  Mem- 
braneless  forms  ingest  food  at  any  point  but 
those  species  with  a  membrane  have  at  least  a 
mouth  oftenitig  and  sometimes  a  second  orifice 
for  the  extmsion  of  soKd  waste.  The  mem- 
brane may  form  at  the  mouth  an  intomed  fn»- 
nel-shapod  esophagus.  Many  parasitic  spedes 
have  an  unbroken. membrane  and  lake  nouridi- 
ment  by  ostnosia.  Contractile  vacuoles  fed  by 
delicate  radiating  canals  serve  to  eliminate  waste 
and  excess  of  water  from  the  protopbam.  thus 
serving  both  asrcspiratory  and  as  excretory 
organs.  The  existence  of  anuclear  forms,  the 
Monera  of  Hfeckel.  is  now  strongly  doubted. 
On  the  other  hand  tlie  normal  roonoaudtar  con- 
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dition  ia  varied  by  a  binnclear  type  in  some 
KTOups.  One  a)so  finds  a  multinticlear  condi- 
lion  which  may  indicate  a  coloniai  organiara  or 
a  phase  in  reprodnction  jttst  antecedent  to  si»ore 
formation.  Division  is  the  ordioary  method  of 
reproduction  and  may  be  liniple  or  multiple 
ettfaer  in  the  free  or  the  encysted  state,  ^mtlar 
spores  (uogameles)  or  dissimilar  qrares 
(micro-  and  macro-oanttUs)  are  produced  by 
most  Protozoa,  and  may  develop  asexually,  but 
in  many  cases  fuse  by  pairs  as  a  preliroioaiy 
phase  in  the  life  cycle  that  sufficsts  the  start  of 
Metazoan  development 

Many  parasitic  apedes  exhibit  the  alterna- 
tion of  two  different  generations,  or  a  chanse 
of  hosts  as  a  characteristic  factor  in  their  life 
history.  Parasitic  ProtoEOa  may  infect  an 
organ  or  an  individual  cell,  or  even  be  found 
in  a  nucleus;  and  the  various  phases  in  the  life 
cyde  may  ilhiEtrate  these  difEerent  locations  as 
the  malarial  Plasmodium  is  successively  a  ceU 
parasite  in  the  red  corpuscle,  an  on;^  parasite 
tn  the  blood,  and  a  tissue  parasite  in  the  wall 
of  the  mosquito's  midgut.  No  less  distinctly 
than  in  Metazoa  are  the  effects  of  parasitism 
seen  among  ProtoiiM  as  in  the  degenei 
structures  duracteristic  of  free  life, 
formation  of  hold-fast  organs, 

of   reproductive  activity,   in   thi_    ._ 

meta^nesis,  and!  in  the  adjustment  of  the 
lurastlic  life  cycle  to  the  habits  of  the  host 
Protozoan  parasites  are  the  cause  of  serious 
and  even  fatal  diseases  when  by  tissue  destrucr 
tion  they  produce  ulcers  or  by  tissue  prcJifera' 
tion  they  ^ve  rise  to  tumors.  Metabolic  prod- 
ucts resultmg  from  the  activity  of  the  invading 
Protozoa  may  exert  a  powerful  toxemic  infl*t- 
ence  on  the  host  as  is  well  recognized  in 
malaria  for  instance.  The  source  of  human 
Protozoal  diseases  may  be  found  in  the  ini^s- 
tion  of  encysted  spores  with  impure  food  or 
drink,  or  it  may  be  traced  to  the  active  inocula- 
tion of  such  spores  through  the  medium  of  some 
blood  sucking  insect,  like  the  mosquito,  bedbug 
or  louse.  The  control  of  Protozoal  diseases  de- 
pends clearly  upon  knowledge  of  the  life  cycle 
of  the  organism  and  of  its  means  of  transmis- 
sion. The  brilliant  successes  of  recent  years 
in  controlling  malaria,  yellow  fever  and  other 
Protozoal  diseases  depended  absolutely  on  at- ' 
tacking  the  parasite  at  some  weak  pomt  in  its 
life  cyde  and  by  preventing  its  dissemination 
putting  an  end  to  the  disease.  In  this  great 
work  American  investigators  have  ^ayed  an 
important  role.  The  most  important  Protozoal 
diseases  of  man  are  amoebic  dysentery  due  to 
several  species  of  Entamaba;  sleeping  sickness 


tropical  and  subtropical  regions  since  history 
began,  produced  by  Phismodium.  In  yellow- 
fever  the  organism  is  yet  nndiscovered  but  ap- 
parently belongs  in  the  Protozoa;  and  in 
t^hus  it  is  a  minute  spirillar  structure  scmic- 
times  placed  here  and  sometimes  included  under 
the  Protophyta.  To  other  less  importam  himian 
diseases  must  be  added  many  formidable  petrts 
to  wluch  domestic  animals  are  sut^ect  and  a 
host  of  others  that  attack  all  sorts  of  animaU. 
These  facts  serve  to  diow  the  great  and  grow- 
ing importance  of  Protoioa  m  an  economic 
way.  Among  the  Protoioa  are  diadngujshed 
the  folkiwing  tnajor  snb-dlvisictns  termed 
dasKS    or    kM   often    phyla:    (l>'Sarcoditia, 


ludred  forms  moving  bj  pseudopotUk;  (2) 
Uastigophora,  usually  with  a  membrane  utd 
^tfa  flagella  for  locomotion;  (3)  Sporoioa. 
exclusively  parasitic,  without  locomotor  proc- 
esses of  any  sort.  Spores  without  polar 
capsule;  (4)  Cnido^ridia,  exclusively  para- 
sitic, sometimes  amceboid.  Spores  with  one  or 
■more  polar  capsules;  (5)  Infusoria,  with  firm 
membrane,  moved  by  cilia.  Among  groups  iK- 
certae  seals  are  the  Spirocbsetidi,  often  in- 
cluded near  the  Mastigophora,  and  the  Chlamy- 
dozoa,  possibly  related  to  the  Sarcodlna;- the 
first  contains  the  organism  of  syphilis,  the  sec- 
ond those  of  some  obscure  diseases,  but  the 
exact  place  of  both  is  at  the  present  date  very 
doubtfnl.  Consult  CaHdns.  G.  N.,  "Protozoa* 
(New  York  1901);  Lankestcr,  K  R.,  <A 
Treatise  on  Zoology'  (London  1903) ;  Hartog, 
M.  M.,  'Protozoa>  Cm  'Cambridge  Natural 
History,'  Vol.  1,  New  York  1909)  ;  Minchin,  E. 
'A.,  'Introduction  to  the  Study  of  tixe  Protoioa* 
(New  York  1912). 

Hemhv  B.  Wahd, 
Professor  of  Zoology,  Universityi  of  Illinois. 

PROTRACTOR,  an  instrument  for'  la^'ing 
down  and  measuring  angles  on  paper,  and  by 
which  the  use  of  the  line  of  chords  is  super- 
seded. It  is  of  various  forms  — semicircular, 
rectangular  or  circular. 

PROUD,  Robert,  American  historian:  b. 
near  Yarm,  Yorkshire,  10  May  1728;  d.  Phil- 
adelphia, Pa.,  7  July  1813.  He  came  to  Americp 
in  1759  and  settled  in  Pennsylvama  where  he 
engaged  as  teadier  o£  Latin  and  Greel^  in  a 
Friends'  Academy  in  Philadctphia.  During  the 
American  Revolution  be  remained  loyal  to  the 
crown,  firmly  convinced  that  the  future  of  the 
new  country  would  be  ruined  by  the  success  of 
the  American  arms,  and  it  was  during  the  prog- 
ress of  the  war  that  his  work  of  greatest  im- 
portance 'The  History  of  Pennsylvania'  (2 
vols..  1797-98)  was  written.  The  work  is  of 
mudi  value  as  containing  original  material  and 
important  information,  but  the  narrative  is  not 
well  sustained.  The  documents,  letters,  etc, 
which  he  used  in  writing  his  history  formed  a 
large  and  valuable  collection  and  became  known 
as  the  'Proud  Papers.'  As  such  they  were 
sold  at  public  auction  at  Philadelphia  in  1903. 
Consult  Hcnkels,  S.  V.,  'Catalogue  of  the 
Proud  Papers*  (Catalogue  No.  893,  Philadel- 
phia 1903)  ;  'Letters  of  Robert  Proud'  (in 
Pennsylvania  Magazine  of  History  and  Biogra- 
phy, Vol.  XXXIV.  p.  62,  Philadelphia  1910)  ; 
Thdmson  C.  W.,  'Notice  of  the  Life  and  Char- 
acter of  Robert  Proud'  (in  Historical  Society 
of  Pentuytvania.  Memoirs,  Vol.  I,  p.  391,  Phila- 
delphia 1826).  Consult  Thomson,  'Life  and 
Character  of  Rdbert  Proud'  (in  'Memoirs  of 
the  Historical  Society  of  Pennsylvania,*  Vol. 
\,  1826;  1864). 

PROUD  FLESH.    See  Ghamotation  Tis- 

PROUDFIT,  D&Tid  Law  ('Pelbg  A»x- 
WUGHT*),  American  author:  b.  Newbujgli, 
N.  Y.,  27  Oct.  1842;  d  New  York.  23  Feb.  ,1897. 
He  enlisted  in  tHe  Union  army  as  a  private  in 
1862,  was  commissioned  lieutenant-eolond  of 
colored  troops  and  served  through  the  war.  He 
afterward  entered  business,  b^ame  imercst^d 
in  pneumatic  tube  experiments  and  later  was 
president  of  the  Ueteor  Dispatch  Company.  He 
wu  K  frequent  contributor  to  newspaper!  and 


mOUDHOK 


PROUBHON,  proo'doj^,  Fierre  Joseph, 
French  philosophical  anarchist :  b.  Besancon, 
France,  IS  July  1809;  d.  Passy,  Paris,  16  Jan. 
1865.  He  studied  at  the  University  of  Besan- 
^n,  but  left  without  completing  bis  course 
diere  because  compelled  lo  find  some  means  of 
self-support.  He  then  learned  printing  and  in 
1837  became  partner  in  developing  a.  new  typo- 
graidiical  process.  He  had  continued  hjs  edu- 
cation by  improving  every  opportunity  for 
Study;  and  in  1338  published  a  philological 
treatise,  'Essai  de  Grammaire  G^n&'ale,'  for 
which  me  Academy  of  Besan^on  conferred  on 
him  a  pension  which  yielded  an  income  of  1,500 
francs  for  three  years.  Political  economy  now 
became  his  chief  study,  and  in  1840  appeared 
his  famous  work  'Qu'est-ce  que  la  Propridti?' 
f'What  is  Froperty?')i  to  which  question  the 
first  page  of  the  treatise  contains  the  answer, 
•La  Propriete  c'est  Ic  Vol'  (•Property  is  theft»). 
This  first  treatise  was  followed  in  1841  and 
1842  by  two  pamphlets  in  the  same  Strain,  the 
second  of  which.  'Avertissemcrt  aux  Propria 
taires,*  led  to  his  prosecution  and  trial  (or  his 
revolutioDary  opinfons,  resulting  in  an  acquittal. 
In  1843  Proudhon  undertook  the  management 
of  a  system  of  transports  on  the  Rhone  and 
Saone.  But  he  still  continued  to  write.  Jn  diat 
year  appeared  his  treatise  'De  la  Cr^tion  de 
rOrdre  dans  I'Humanili,'  a  proposed  system  of 
political  organisation;  and  in  1846  <Syst4me  des 
Contradictions  Eeonomiques*  on  'Philosophic 
de  la  misire,*  In  1847  he  moved  to  Paris  and 
soon  became  one  of  the  best-known  radicals. 
After  the  revolution  of  Pefcruary  1848  he  be- 
Kan  the  publication  of  a  Journal  at  Paris  called 
Le  Reprismtant  du  Peuple,  which,  however, 
was  speedily  suppressed.  But  he  had  by  this 
time  acquired  so  much  popularity  that  he  was 
elected  the  representative  of  the  Seine  in  the 
Assembly,  Here,  however,  he  had  little  suc- 
cess, and  again  turned  to  writing  and  journal- 
ism. He  publi^ed  several  pamphlets,  and 
started  three  journals  in  succession,  Le  Peuple, 
La  Voix  du  Pevple  and  Le  Peuple  de  1850.  He 
was  frequently  fined  for  his  statement  of  hia 
radical  theories,  but  the  fines  were  paid  for  him 
by  subscription.  In  1849  he  attempted  to  found 
a  bank  under  flie  name  of  the  *Banque  du 
Peuple*  with  the  object  of  abolishing  interest 
and  finally  putting  an  end  to  capital.  This  pro- 
ject failed,  and  he  fled  to  Geneva  to  escape  im- 
prisonment for  violation  of  the  press  laws,  but 
relurnin?  in  June  1849  was  imprisoned  for  three 
years.  On  his  release  in  1852  he  went  to  Bel- 
gium, where  he  continued  to  write  and  in  1860 
under  an  amnesty  returned  to  Paris,  where  he 
lived  in  retirement  tilt  his  death.  His  publica- 
tions in  addition  to  those  already  mentioned  in- 
clude 'De  la  concurrence  entre  les  chemins  de 
fer  et  les  voies  navigables*  (1845);  'Solurion 
du  problime  Sociale'  (1848);  'Resumi  de  la 
Question  Sociale;  Banque  d'EchanKe>  (1849); 
<ld£eB  R(vohitionnaires>  (1849)  ;  <OrfnaiMtion 
de  credit,  etc'  (1849)  ;  'Confessions  d'an  rtvo- 
Intinnnaire'  (1849);  'Actes  de  la  revolution* 
(1849)  i  'Sanquf  da  peuple>    (1849);  <lnt6i«t 


ei  principal'  (1849) ;  'Grmtuit*  du  crWit' 
(1850),  the  last  two  a  reium£  of  discussions  he 
bad  with  Bastiat  (q.v.)  on  the  ii^iect  of  in- 
terest: 'Le  droit  au  travail  et  le  droit  de  pro- 
prifit**  (1850) ;  <De  la  cilAntrion  du  dimanche' 
(1850) ;  *Idfe  K^n^ral  de  la  revolution  aux  19e 
Siicle*  (1851);  *La  revolution  sociale  demon- 
trie  par  le  coup  d'*tat>  (1852) ;  'Philosoi^iie  du 
pTogr*s>  (1853)  ;  'Manuel  du  speculateur  i  la 
Bourse'  (1856)  ;  'De  la  jtistice  dans  la  rivolti- 
tion  et  dans  I'eghse'  (3  vols.,  1858) :  <La_guerre 
e  la  paix>  (2  vols.,  1860)  ;  <Th£orie  de  VYmpdO 
(1861):  <Les  majorats  littiraires'  (1862);  <La 
fMdration  et  I'unit^  en  ItaKe*  (1862);  <Du 
principe  federative,  etc'  (1863).  The  following 
works  of  his  have  been  pubh^ed posthumously: 
•De  la  capadti  politique  des  classes  ouvri*re9' 
(1865) ;  'ThJorie  de  la  propri«t«>  (1865)  ;  <Dn 
Principe  de  I'art*  (1865)  :  <Le  Bible  Annotee' 
(2  vols,,  1866-67);  'France  el  Rhin'  <1867); 
'Contradictions  poHtiques>  (Paris  1870);  'Dn 
principe  de  I'art,  etc'  (1875) ;  'La  pornocrstit 
etc'  (1875);  'Cisarisme  et  christianisme*  (Z 
vols.,  1883);  'J*sus  ct  les  Origines  Ai  Chris- 
tianisme*  (1896);  'Napolfen  I'  (1898);  <Na- 
pol&n  III'  (1900).  A  collection  of  his  worte, 
'CEuvres  Compl*tes,>  has  been  published  (37 
vols.,  Paris  and  Brussels  1866^83),  and  an 
abridged  editionjIAbrte*  des  teuvres  de  Prood- 
hon*  (Paris  1697).  His  correspondence  has 
been  edited  by  J.  A.  Langlois  (14  vols.,  Paris 
187S).  Only  a  few  of  his  many  writings  have 
been  translated:  'What  is  Property?'  (trans- 
bter  by  R  R.  Tucker,  Princeton,  Mass.,  1876)  ; 
'System  of  Economical  Contradictions;  or  the 
Philosophy  of  Misery'  (translated  by  B.  R. 
Tucker,  Vol;  I,  Boston  1888). 

Ha  was  the  first  to  formulate  the  doctrines  of 
philosophical  anarchism ;  he  maintained  that 
property  was  unjustifiable,  that  labor  only 
should  give  just  claim  to  share  in  the  product 
of  labor,  and  diat  consequently  rent  and  inter- 
est should  not  exist.  He  thus  far  agreed  with 
the  socialist  doctrine  of  value,  but  he  was 
neither  a  socialist  nor  a  communist;  because 
the  state  depended  upon  and  protected  properpr 
he  claimed  that  the  State  must  be  destroyed; 
and  that  the  proper  basis  of  socieh-  was  a  vol- 
.  untary  contract  between  individuals, 

Bihiiography. —  Beauchery,  A.,  'Economic 
sodale  de  P.  J.  Proudhon'  (Paris  18W)  ;  Ber- 
thod.  A.,  <P.  J.  Proudhon  et  la  Propriiie' 
(Paris  I9I0) ;  Bertrand.  A.  (ed.),  <P.-J.  Proud- 
hon et  les  Lyonnais'  (i"  InsMute  de  France. 
Acadimie  des  Sciences  Morales  et  Politiqves. 
Siimces  et  Traiiaux,  a,  s.  Vol.  LXIL  p.  211, 
Paris  1904) ;  Bougie,  C  'Lj  methode  de 
Froudhon  dans  ses  premieres  memoires  sur  la 
nropriete'  (in  Revue  d'Economie  Politupte, 
Vol.  XXIV,  p.  712,  Paris  1910)  ;  Boulem,  A.  G., 
'Les  Idees  SoUdaristes  de  Proudhon'  (Paris 
1912) ;  Dana,  C  A.,  'Proudhon  and  his  «Bank 
of  the  Peotde"  >  (New  Vork  1896)  ;  Dcsiardins, 
A,  A,  'P.  J.  Proudhon'  (2  vols,  Paris  1896); 
Didil,  K,  'P.  j.  Proudhon  (3  vols,  Jena  1880- 
96) ;  Dimier,  L.,  <Lcs  Uaitres  de  la  Contre- 
Rivolutio*  au  19e  Slide'  (Paris  19(H)  :  Droa, 
R,  'P.  J.  Proudbon>  (Paris  1909);  Gide,  C 
and  C,  Rist,  'Hiatoirc  des  Doctrines  Econom- 
iques  depuis  ks  Plmiocrates  jusqu'  A  fM» 
Jonrs'  (Paris  1909) ;  Lagarde,  E..  '^La  revanche 

de  Proudhon*    (P*  '  * 

<P.  J.  Proudhon, 


PSOUSTITB— FXOVlWgAL  LANOUAQB 


Proudhon,  P.  J.,  >Corr^apo»d)m<e,*  Vol.  1,  pp. 
V-XLVIII,  Paris  1875);  Mane,  Karl,  <Dm 
fflend  der  Philosoiriiie  Aniwart  auf  Proudhom 
•Philosophic  des  Elende"  '  (StutlBart  1885)  ; 
UtMlbcreer,  A.,  <StiHlien  iiber  Prondhoti^ 
(Sttittnn  1801);  Id..  'P.  J.  Proudhon'  <Snttl!- 
gart  1898) ;  PoiKt*.  G.  in,  «P.  J.  Proudhon* 
(BerJin  1881) ;  Sainie-Beuve,  C  A„  <P^. 
Proodfaoa ;  sa  vie  «t  sa  corr^pondance,  1838- 
48*  (Paris  1875). 

PROUSTITK,  or  RUBY  SILVKRL 
AgtAsSi,  the  most  beautiful  silver  mineral  and 
one  of  the  most  important  ores  of  silver.  It 
occurs  in  acute  rhombohedral,  or,  less  com- 
monly, in  prismatic  crystals,  also  massive.  Its 
lustre  is  brilliant  atUmantine,  typical  color 
cochin eal'Ted,  but  changing  to  nearly  blade  on 
exposure  to  hght,  losing  simultaneously  much 
of  its  transparency.  Oiemically,  it  is  silver 
sulpharsenite,  the  silver  percentage  being  65.4. 
In  the  rich  silver  mines  oi  Chile  it  is  one  of  the 
chief  ot^s  and  magnificent  crystalized  specimens 
worth  thousands  of  dollars  have  been  taken  out 
The  royal  Saxon  mines  are  also  celebrated  for 
iheir  ruby  silver,  and  it  occurs  as  an  ore  ih 
many  European,  Mexican,  Colorado  and  Ne- 
vada silver  mines. 

PROUT,   prowt,   Ebeneier,  English  com- 

Siser  and  writer  on  musical  theory:  D.  Oundlc^ 
orthamptonshire,  1  March  1S3S ;  d.  Hackney, 
London.  5  Dec.  1909.  He  was  educated  at  Uai- 
versity  College,  I^ndon.  From  i860  till  1884 
be  was  a  professor  of  the  pianoforte  at  the 
Crystal  Palace  School,  and  in  1876-82  professor 
of  harmony  and  composition  at  the  National 
Training  School  for  Music.  He  occupied  a 
simitar  chair  in  the  Royal  Academy  of  Music 
and  the  Guildhall  School  of  Music,  and  from 
1894-1909  the  diatr  of  music  in  Dublin  Univer- 
sity. From  1876  to  1890  he  was  conductor  of  the 
Hackney  Choral  Association  which  under  his 
guidance  became  soon  one  of  the  most  promi- 
nent concert-^ving  institutions  of  London.  His 
compositions  mclude  cantatas,  concertos,  quar- 
tets, symphonies,  overtures,  etc,  among  the  first 
tuuned  being  'Hereward'  (1878) ;  'Alfred' 
(1881);  'Red  Cross  Knight)  (1886);  and 
^Damon  and  Phindas'  (1888).  He  also  edited 
several  of  Handel's  oratorios  and  made  many 

B'anofortfl  arrangements  of  oratorios.  Among 
I  theoretical  works  are  the  following:  'In- 
strumentation' (1876) ;  'Harmony'  (1889) ; 
'Counterpoint'  (1890) ;  'Double  Counterpoint 
and  Canon>  (1891)  ;  'Fugal  Analysis'  (1892) ; 
•Fugue'  (1892) ;  'Musical  Form'  0893) ; 
<.^»lied  Forms'  (189S) ;  'The  Orchestra^ 
(2^s.,  1898-99).  He  was  the  first  editor  of 
the  Monthly  Musical  Record  (1871-74),  a  fre- 
quent contributor  to  musical  Journals,  and 
musical  critic  of  the  Academy  (1874-79)  and  of 
the  Atkenttwn  (1879-89).  Dublin  University 
gave  him  the  honorary  degree  of  Mus.D  in 
1805.  Consult  Anon.,  'Ebeneier  Prout'  (in 
Musical  Timts.  Vol.  XL.  No.  674.  p.  SS, 
London  1899). 

PROUT.  Patber.     See  Mahony,  ftANCW, 

SVLVESTEK. 


I85i  He  early  manifested  a  turn  for  drawing; 
bu  the  only  tessona  he  received  were  front  a 
drawltuMniister  in  his  native  town.  In  1801  he 
na^e  toe  ieqtnintancc  of  Britton,  Ae  or^itee- 


be  engraved  in  the  'Beauties  of  England,* 
but  wlwdi  finally  were  rejected.  Later  sketchei^ 
however,  were  med  in  that  work.  In  1818  he 
visited  Normandv,  returning  with  many  Mrifc- 
mg  water«>lor  drawings,  whose  merits  placed 
him  at  the  head  of  this  departaient  of  art.  He 
was  especially  happy  in  dMiictinK  monuments 
of  medieval  ardiitectare  ttirougfaout  France, 
Germany  and  Italy,  and  also  directed  hit  at> 
lentkm  to  Htbography,  pubtishing  several  col- 
tectioBS  of  lithographed  sketches.  He  was  A 
great  Wftter-color  painter,  in  the  Engiish  senM 
of  the  tern,  and  relied  altoftether  upon  wash 
tones,  whose  depth  iwes  determinect  by  die  de- 
gree to  which  the  white  paper  on  which  tliej 
were  laid  was  permitted  to  appear.  The  prin- 
cipal features  of  his  builttingB  he  marked  witli 
strong  lines  and  deep  shadows^  but  his  main 
characteristics  are  breadth,  freedom  of  hand* 
ling,  and  i»ower  of  coloring.  He  was  one  of 
the  most  active  members  of  the  Water-coktf 
Society  and  a  regular  exhibator.  His  industry 
was  giot  and  lus  pictures  were  eagerly  soi^^ 
for,  tbst^Ji  be  raceived  ooly  moderate  prices 
dorinsT  bis  lifetime.  However,  in  1868  bit 
(Nuremberg*  (21  x  28  in.)  was  sold  for  $5,01IX 
He  is  the  author  of  'Hints  on  Li|4it  and 
Shadow,'  the  'Young  Student's  Drawins 
Book,*  and  a  series  of  lesson  books  ptiblisbed 
by  Ackermann.  A  number  of  his  water  colors 
iare  in  the  South  Kensington  Museum,  Londoa 
Consult  Ru^n,  J.,  <Nnte»  on  Samuel  Proat 
and  William  Hunt*  (London  1880);  Winsiow. 
H.,  'The  Drawings  of  Samuel  Front'  (in 
Anttrican  InstHuu  of  AnhitetU,  Jourtial,  Vol 
IV,  p.  485,  Harrisborg  1916). 

PROUTY,  Charlei  Azro,  American  hiit- 
yer:  b.  Newport,  Vl.,  9  Oct.  18S3.  He  was 
graduated  at  Dartmouth  CoUe^  in  187S  and  In 
1882  WQS  admitted  to' the  bar  m  Vermont.  He 
was  engaged  in  law  practice'  at  Newport,  Vt, 
[n  1882-%;  served  in  the  Vermont  House  of 
Representatives  in  1888;  and  was  a  reporter  of 
decisions  of  the  Supreme  Court  of  Vermont 
in  1388-96.  In  1896-14  he  was  a  member  of 
the  United  States  Interstate  Commerce  Com- 
mission, serving  as  chairman  in  1913-13;  and 
since  1914  he  has  been  (fireetot  of  valuation  for 
the  Interstate  Commerce  Commission.  He  was 
appointed  director  of  public  service  and  ac- 
counting on  the  staff  of  the  Railroad  Admriu*- 
tration,  Washington,  D.  C,  In  February  I9I& 

PROVANCHES,  pro-van-cher,  Leon,  Ca- 
nadian natuialist ;  b.  B^ancour.  Quebec,  10 
March  1820:  d.  Cap  Rouge.  Quebec,  1892.  To 
devote  himself  exclusively  to  the  pursuit  of 
botany  and  kindred  studies,  he  retired  from  the 
Catholic  priesthood  which  he  had  entered  in 
1844,  He  established  'Le  Naturalist  Canadien' 
in  1868,  and  published  'Trait^  EKmentaire  de 
Botanique'  (1858)  ;  <F1orc  Canatlienne* 
(1862) ;  'Le  Verger  Canadien*  (1865) :  'Dc 
Quebec  &  Jerusalem'  (1882);  <Petite  Histinrc 
du  Canada*  (1887) ;  *Une  Excarsioa  anx  CH- 
mats  Tropicaux'  (1890). 

PROVENCAL  (pr6-vifl-sfl)  LANGUAQB. 
The  term  is  used  in  two  distinct  ngnifications-, 
according  to  one  of  which  it  embraces  only  the 
speech  of  Provence;  while  according  to  the 
Wber,  it  indudes  the  diaiect  not  only  of  Prov- 
ence but  of  all  dw  neJchboriBg.  ifistricta  of 


PKOVKNCAL  LAHGUAOB 


southera  France  where  the  lansue  d'oc  is 
sptricen,  The  term  is  even  intendecT  to  include, 
in  a  literary  sense,  the  sister  dialects  of  Cata- 
lonia and  the  eastern  coast  of  Spain  in  general 
and  northern  Italy.  The  term  Proven^  was 
applied  to  the  literary  language  of  all  the  sister 
dialects  of  southern  France  because  of  the 
early  prominence  of  Provence  in  the  literature 


the  term  in  its  broader  signification  and  includ< 
ing  the  Cascon  dialects,  which  local  jealousies 
have  been  inclined  to  look  upon  as  a  speech 
apart  from  Provencal,  on  account  of  its  French 
peculiarities  and  its  inabiUty  to  identify  itself 
with  the  dialectic  and  literary  movement  of 
southern  France. 

Proven^  is  distinguished  from  French  no- 
ticeably by  its  tendency  to  ttrone^y  accentuate 
one  syllaUe  of  a  Vfptd  at  the  expense  of  the 
others  instead  of  more  or  less  equally  distrib- 
UtinK  the  accent  over  all  the  sylUbtes.  This 
accent  almost  always  rests  on  the  ultimate  or 
pennltimate  syllable;  and  in  this  respect  Pro- 
vencal resembles  Spanish  and  Fortugnese  more 
than  it  docs  French.  French  has  changed  the 
Latin  accented  a  of  free  syllables  to  e  and  the 
Latin  unaccented  a  to  mute  or  slurred  e,  while 
the  Proven^  has  retained  the  Latin  form 
changing,  however,  in  modern  Provencal  the 
final  unaccented  a  into  0 ;  as  far  example,  Pro- 
ven^l  amat,  French  otmi;  Frovenoal  bona, 
Frtoch  bonn*.  Another  feature  of  Provencal 
which  tends  to  connect  it  with  the  dialects  of 
southern  and  eastern  Spain  is  the  tendency  to 
convert  the  palatalized  I  into  the  palatal  vocalic 
y,  a  tendency  noticeable  in  Cuba  and  most  of 
the  central  and  South  American  countries. 
The  lack  of  nazalization  in  vowels  distinguishes 
Provencal  from  French  and  Portuguese  and 
helps  to  relate  it  more  to  Spanish  and  Italian. 
Ai  a  result  of  this  nazalizatioo  Latin  tinal  con- 
sonants have  a  tendent^  to  disappear  in  Pro- 
vencal even  when  ihey  are  retained  in  French 
and  Portuguese  or  converted  into  vocal  endings 
in  Spanish  and  Italian;  as  for  example  Latin 
bonum.;  French  ban;  Portuguese,  bom;  Spanish 
buetw;  Italian  buono;  Provencal,  bo.  But  Pro- 
vencal is  like  French  in  that  the  r  used  as  the 
sign  of  the  plural,  is  silent,  where  as  in  Spanish 
it  IS  pronounced;  but  unlike  it  and  the  other  Ro- 
mance languages,  in  its  retension  of  the  Latin 
diphthong  au.  Examples:  Latin  mtrum,  French 
or;  Proven^  aitr;  Latin  pauperem:  French 
fiauvre;  Provencal  paubrt.  In  this  latter  ex- 
ample although  the  French  preserves  the  Latin 
ow,  in  the  spelling,  in  effect,  it  has  not  since 
the  au  pronounced  as  though  it  were  written  o. 
A  general  tendency  of  the  Provencal  dialects 
is  to  change  the  Latin  termination  following  an, 
in  open  syllables. into  open  o.  Examples: 
Latin  French  Spanish  Provencal, 
granum         grain             grano  gro 

nanum         nr'  — 


pan 


po. 


Another  peculiar  feature  of  Provencal  is  the 
change   of    the  Latin   a   (following  the  tonic 
accent)  inlo  o.    Example : 
Latin  French  Spanish        Provencal 

terra  terre  tierra  terro 

amata  amie  amado.         amado 

It  must  be  constantly  kept  in  mind,  in  ai^ 
Itudy  of  Provencal  diM  not  only  was  the  an- 


cient literary  language  much  like  the  modem, 
but  that  in  it  as  in  the  present  speech  there 
were  many  variations  due  to  dialects  and  local 
conditions,  hence  the  tracing  of  the  jflionolo^, 
morphology  and  texts  of  Provencal  is  larg3.y 
a  matter  of  noting  these  many  local  variations, 
and  undertaking  not  profitable  for  the  general 
reader,  because  so  few  of  these  variations  are 
all  the  Provencal  dialects  and  at 
le  distinctly  different  from  the  other 


imousin,  Law  Limousin,  Marchese, 
Auvergues^  Gascon,  Beamese,  Roygerat,  Lan- 
guedodan  and  Provencal  proper  has  made  the 
task  of  creating  a  modem  Provencal  literature 
very  difficult.  The  leaders  of  the  modem  move- 
ment have,  to  a  certain  extent,  disregarded  the 
tendencies  of  the  natural  growth  of  languages 
and  they  have  attempted   lo  create  a  so-called 

?ure  Provencal  by  the  exclusion  of  words  of 
oreign  origin  and  also  of  those  foitncd  from 
Provencal  urough  French  influence.  The  Uie- 
rary  men  of  the  modem  Provencal  school  write 
in  a  literary  tongue  that  is  the  speech  of  none 
of  their  readers.  The  lack  of  a  Provencal 
school  system  and  the  constant  and  ever  increas- 
ing encroachment  of  French  upon  the  Proven- 
cal and  other  dialects  aud  the  indifference  of  the 
greater  part  of  the  masses  to  the  literary  future 
of  thdr  tonguft  all  tend  lo  make  a  losing  one 
of  the  battel  the  Fflibres  have  been  fighting, 
since  the  middle  of  the  19  century,  for  the  re- 
viva!  of  Provencal  as  the  literary  and  folk 
tongue  of  southern  France.    The  extension  and 


the  land,  are  slowly  but  surely  creating  3 
tional  sentiment  and  a  feeling  of  unity  sucn  as 
may  be  said  to  have  never  before  existed  in  the 
country.  The  European  War  has  made  France 
realize,  as  probably  no  other  one  factor  could 
have  done,  that  her  people  are  one  and  indivisi- 
ble and  that  there  is  no  room  for  a  supreme 
non-national  tongue  in  the  south  or  in  any  other 
part  of  France.  Hence  the  Provencal  tongues 
seem  destined  to  disappear  ultimately,  not  only 
from  France  but  also  from  Spain  and  Ita^. 
For  the  history  of  the  Provencal  movement  in 
modem  times  see  F^ibres,  and  consult  articles 
on  Pkovencal  LrrERATURc;  Catalonia  ;  Tbouia- 
nouRs;  Appel,  Karl,  'Chrestomathie' ;  and  the 
pubUcation  Annates  du  Midi  (Toulouse)  ;  Re- 
■Due  del  hngues  romanes  (Hontpellier) ;  Ro- 
mania (Paris)  ;  Romamsche  Fortchungen  (Er- 
langen)  ;  Zeischrift  fUr  rUmaniscke  Pkilohgie 
(Halle). 

Blbllecrniphyi^Adams,  E.  L.,  'Word-For- 
mation in  Provencal'  (New  York  1913); 
Chabaneaii,  'Grammaire  limousine'  (Paris 
1876);  Cresdni,  'Manualetto  provennle' 
(Verona  18^)  ;  Diez,  'Grammatik  dcr  romao- 
ischen  Sprachen'  (Bonn  1W2) ;  Famell,  'Lives 
of  the  Troubadours' ;  Grandsent,  C  H.,  'Oat- 
fine  of  the  Phonology  and  MorpholoCT  of  Old 
Provencal'  (Boston  1905) ;  Hufferj  "Trouban- 
dours'  (l878) ;  Jourdaine,  'Histone  des  FiM- 
bres'  (Paris) ;  Koschwiti,  E.,  *Ueber  die  pro- 
venzalischen  Feliber  und  ihre  Vorganger'  (Ber- 
Ho  1894) ;  Levy.  E.  'ProvwwSsches  S<ntpje- 
ment-Wortcrbnch>  (Leipiig  1892)  ;  lienig,  'Die 
Grammatick  der  Provenialiscbeo  Leys  d' Amors 
verglichai  mit  der  Sprache  d«r  Tronbadotirs' 
(Brealau  1890) ;  Meyer,  *RecuiiI  d.  anciau  texts 
la»-)atins,  proveneaux  et  tnaqm*  (Paris  1874- 
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77) ;  M^er-Lubkc,  'Gramnlatik  der  rvansn- 
ischen  Sprachen'  (Leipzig  1890);  'Gram- 
maire  des  langues  romanes'  (Paris  1S90~]900; 
a  translation  of  the  above) ;  MestraJ,  F.,  'Lon 
Iresor  doti  Felibrige  oa  Dictionnaire  provCnQal- 
francais>  (Paris  I879-fi6) ;  Preston.  H.  W., 
'Troubadours  and  Trouvires'  (1£76) ;  Ray- 
nouartL  'Lcxique  Roo»n>  (6  vols.,  Paris  ^836- 
44) ;  Rowbothram,  'The  Troubadours  and 
Courts  of  Love'  (1895) ;  Rutherford,  'Trouba- 
dours' (1873);  SchulU-Gorra,  O.,  'AJtpro- 
venzaliscbesEiementarbuch'  (Heidelberg  1906) ; 
Stengel,  'Die  beiden  altesten  proveiuaUschen 
Granunatiken  io  Oonatz  provensals  und  las 
rasos  de  trobar  (Marburg  1878)  ;  Suchicr,  H., 
'Denkmiler  proveozadische^  Lilteratur  und 
Sprachc'  (Halle  1883)  ;  'Die  franzosische  und 
proven  zaiische  Sprache  und  ibrc  Uundarten' 
(in  Grbber's  Grundriss  der  romaniscben 
Philologie,  Strassburg  1688)  ;  <Le  francs  et  la 
provental'    (Paris   1891;  a  translation  of  the 

John  Hubert  Coknyk, 
Editorial  Staff  of  The  AtHeriema.. 

PROVENCAL  LITERATURE  made  its 
M)pea ranee  in  southern  France  toward  the 
close  of  the  lltb  century;  although  previous  to 
this  date  there  undoubtedly  existed  ballad  and 
other  verse  in  the  vernacular  of  the  masses, 
which  seems  to  have  been  handed  down  from 
one  reciter  or  singer  to  another  and  not  to 
have  been  committed  to  writing.  At  this  time 
Latin  formed  the  sole  literary  medium  of  the 
poets  and  other  writers  who  lived  the  life  of 
the  court  and  courtly  society.  But  while  Latin 
maintained  its  entrenched  position  as  the  vehicle 
of  the  literary  expression  of  the  court  and  the 
noblHiy,  the  masses  were  shaping  the  Romanic 
tongue  of  sonthern  France  to  their  own  ends. 
Just  when  this  new  tongue  began  to  take  form 
as  a  speech  apart  from  Latin  and  the  native 
tankage  spoken  in  the  country  on  the  advent 
of  the  Romans  is  not  known,  but  a  considerable 
fragment  of  a  poem  of  the  first  half  of  the 
Ilth  century  which  has  been  preserved  shows 
that  at  this  time  the  proven^al  had  already 
assumed  a  strong  individuality  of  form  and  a. 
grammatical  structure  very  different  from  those 
of  the  Latin  (onguc.  This  poem  consists  of  2S7 
decasyllabic  verses  forming  the  be^nning  of  a 
composition  based  on  Boethius'  'De  consota- 
tione  philosophic.*  It  is  evident  that  the 
author  was  acquainted  with  Latin,  which  prob- 
ably influenced  his  handling  of  the  vernacular; 
and  the  form  of  the  poem  suggests  that  tt  was 
composed  to  be  sung  or  recite  dp  robably  by 
some  professional  entertainer.  This  poem  is 
of  considereable  interest,  since  it  shows  that  the 
importance  of  the  vernacular  liad  already  be- 
come great  enough  to  induce  a  court  writer  to 
revamp,  in  the  popular  speech,  the  work  of  a 
noted  Latin  author,  and  also  because  it  indi- 
cates that,  while  Christianity  had  already  got 
the  upper  hand  of  Roman  paganism,  yet  the 
pagan  writings,  reshaped  and  commentated, 
were  still  serving  to  entertain  the  Christianized 
public 

The  poems  of  William  IX,  Count  of  Poifi^t^ 
consisting  of  love  songs  and  occasional  com- 
positions of  various  kinds,  which  belong  to  the 
end  of  the  11th  and  first  quarter  of  flie  12}h 
centuries,  are  the  earliest  extant  representatives 
of  the  Proven^l  literature  whith  was  soon  to 


become  so  popular  in  southern  France  and  tfa'tf 
east  of  Spain.  The  form  of  these  poems  shows 
they  were  intended  to  be  sung,  prob^ly  at  the 
court,  to  the  courtly  friends  and  guests  of  the 
sovereign,  sitice  the  subjects  are  in  no  sense 
popular.  They  bear  evidence  that  the  Provenqtd 
timgue  had  already  by  the  end  of  the  11th  cen- 
tory  become  the  language  of  the  people  of 
southern  France,  peasant  and  prince  alike. 
Their  lack  of  resembknce  to  Latin  poetry 
would  seem  to  prove  the  contention  that  they 
were  imitations  of  the  compositions  of  the 
joglars  (jongleuts)  or  professional  entertain- 
cri,  who  were  welcome  guests  at  the  castles 
of  princes  and  barons.  WiBiam  of  Poitiers 
seems  tohave  set  the  style  in  vernacular  poetry 
for  the  Proveni^al  writers  who  followed  him. 
Those  love  poems  in  whidi  profound  respect 
is  ^Dwn  by  the  poet  to  his  lady  love,  or  to 
some  lady  of  higher  rank,  perhaps  the  head 
of  the  household  or  court  to  which  the  singer 
was  attached,  lliese  poetic  effusions  were 
always  couched  in  the  most  respectful  terms 
and  in  the  highest  refinement  ot  language  at 
the  command  of  the  poet.  Growing  up  tmder 
these  conditions  and  flontishing  among  the 
court  fcAowers  and  ttie  families  of  the  barons 
and  knJgfats,  Proven^I  poetry  remained,  as  it 
was  when  k  first  came  into  nodce,  the  pos- 
session of  the  privileged  class.  It  was,  there- 
fore, undoubtedly  more  refined  and  Latinized 
than  the  speech  of  the  masses.  This  explains 
the  fact  that,  after  a  comparatively  long  period 
of  vogue  and  noted  popularity,  it  dropped  almost 
completely  out  of  si^C  for  several  centuries. 
Provencal  poetry  received  its  first  encourage- 
ment and  mspiradon  at  tlie  court  of  William 
of  PcMtiers,  at  a  time  when  it  had  alreatly 
acquired  sufficient  strength,  diaracter  and  indi- 
viduality to  fit  it  to  be  the  medium  of  the 
expression  of  the  life  and  aspirations  of  the 
court  and  its  followers.  The  example  set  by 
the  royal  poet  of  writing  in  the  vulgar  tongue, 
to  the  exclusion  of  Latin,  was  followed  by 
many  writers,  not  a  few  of  whom  were  of  noble 
birth.  The  writing  of  poetry  was  soon  looked 
upon  as  a  courtly  accomplishment ;  and  it  natu- 
rally became  fashionable.  It  would  seem  as  if 
every  one  at  court  wrote  or  tried  to  write  SOn«, 
generally  Of  love.  Very  often  the  author  also 
composed  the  music  to  which  his  songs  were 
sung  cither  fay  himself,  his  friends  or  profes- 
sional singers  and  reciters.  Songs  of  over  400 
Provencal  poets  have  been  preserved  while  the 
poems  of  many  mora  writers  known  by  name 
or  reputation  have  been  lost.  The  very  re- 
spectable body  of  Provencal  poetry  that  \ta9 
survived  is  a  good  indication  of  the  groat 
amount  written  during  the  period  of  its  vogue; 
Bein^  the  expression  of  the  sentiment  and  alt 
Idealization  of  the  life  of  the  court,  the  work 
of  the  Provengal  poets  could  never  have  been 
popular  in  the  sense  that  a  modem  poet  is 
popular;  and  it  is  doubtful  if  it  ever  penetrated 
to  the  masses.  Confined  to  the  narrow  court 
circle  and  idealizing  to  the  extreme  a  life  that 
was  none  loo  ideal,  Provencal  poetry  rapidly 
became'  artificial  and  more  and  more  diaracier- 
istieally  the  voice  and  the  peculiar  property  o( 
the  anstocracy.  This  result  was  undoubtedly 
due  to  the  illiteracy  and  low  condition  of  the 
masses  who  were  very  far  from  the  ideal  con- 
dition pictured  by  the  poets  of  the  age.     As 
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Provencal  poetry  becaine  more  and  more  arti- 
ficial it  lost  conaiderable  of  its  viriKty  and 
moch  of  its  earlier  and  charming  appearance  of 
naturalness.  Its  tendency  was  to  assume  a 
stereotyped  form  from  which  succeeding  poets 
found  it  very  difficult  to  break  away.  It  was 
so  inscparaUy  identified  with  the  court  life  and 
the  ideals  of  the  Froven^l  aristocracy  that, 
when  the  latter  fell  from  its  high  estate  on  the 
subjugation  of  tlie  Pro  venial  domaina  in  the 
I4tb  century,  the  ornate  lileran  branch  that 
had  been  grafted  on  its  ancient  family  tree  fell 
by  the  wayside  and  perisbed  with  the  local 
feudalism  it  had  been  used  to  glorify.  But  its 
own  pccuUar  gloty  did  not  die  with  it;  for  it 
had  already  impressed  its  peculiar  mode  of 
thought,  its  ideausm,  its  literary  artificiality  on 
the  teudalism  of  Europe;  and  left  its  impress 
strongly  and  indelibly  upon  the  literature,  proie 
and  poetry  alike,  of  France,  Germany,  Italy  and 
Spain.  The  Provencal  literary  movement  dur- 
ing  this  first  or  aristocratic  period  embraced 
not  only  the  French  Provengal  country  but  also 
Catalonia  and  the  outer  east  coast  countries  of 
Spain  in  which  Catalan  was  and  still  is  the 
native  tongue,  Gascony  and  northern  Italy.  In 
all  these  regions  it  showed  the  same  character- 
iatics;  and  in  none  ol  them  was  it  ever  the 
expression  of  the  life  of  the  masses ;  nor  did 
it  ever  deal  with  the  legend  story  or  the  history 
of  the  earlier  life  of  the  people.  In  this  respect 
the  early  literature  of  northern  France  wai 
superior  in  rugged  strength,  in  human  interest 
and  real  dramatic  qualities. 

Atiatocrttic  Period. —  Although  the  poetry 
of  this  period  was  largely  lyrical,  k  naturally, 
during  its  more  than  250  years  of  existence, 
reached  out  into  other  fields.  Religious,  epic, 
narrative,  didactic  and  dramatic  poets  there 
were  in  the  Provencal  countries;  but  even  in 
these  the  lyrical  influence  is  stronply  in  evi- 
dence, for  the  habit  of  public  singing  and 
recitation  had  fixed  upon  the  poetry  of  the  age 
certain  easily  recognir^le  marks  which  it  con- 
tinued to  bear  so  long  as  it  remained  under  the 
influence  of  feudaUsm  and  the  artificial  rules  it 
had  set  up  for  the  government  of  literature,  not 
formally,  of  course,  but  unoousciously,  yet  none 
the  less  inexorably.  Lyrical  poetry  being  the 
fountain  head  of  Provencal  literature  is,  natu- 
rally, its  most  characteristic  expression.  It  was 
symbolical  of  the  life  of  the  court  and  of  the 
orivalric  spirit  of  the  age  to  snch  an  extent  that 
the  French  word  'courtoise"  was  often  used 
in  the  sense  of  'lyrical" ;  that  is  to  say,  that 
form  of  poetical  expression  which  belonged 
particularly  to  the  court,  which  had  under  the 
influence  of  chivalry  developed  complicated  and 
highly  artificial  court  niasners  generally  re- 
ferred to  as  courtesy.  Gentle  courtesy  was  the 
court  manners  of  the  gentle  born.  Of  this  the 
lyrical  Proven^  poetry  was  the  expression  in 
a  very  particular  sense,  not  only  in  France  but 
also  throughout  the  othec  countries  in  which 
the  Provencal  tongue  was  dominant  It  was 
this  lyrical  poetry,  too,  which  appealed  to  the 
poets  of  Europe  and  set  the  style  for  poetry 
for  years  and  later  on  for  romances  in  prose. 
Love  and  the  faithfulness,  purity  and  devo- 
tion of  the  knight  to  the  lady  of  his  choice  was 
the  principal  theme  of  Provencal  lyrical  poeU}/. 
This  was  carried  to  such  an  extreme  that  it 
beiisme  almost  a  cult;  and  as  snch  it  has  left 


its  impress  upon  the  Latin  and  Saxon  countries 
to-day  in  sucli  a  manner  as  distinctly  to  differ- 
entiate them  from  the  other  peoples  of  the 
WoHd  in  tbdr  treatment  of  woman  who  was 
for  the  Provencal  poet  the  centre  and  soul  of 
all  things  coort^  and  chivalric.  How  much  of 
this  feminine  sentiment  was  due,  as  French 
critics  contend,  to  the  powerful  influenece  of 
clever  women  during  the  most  active  period  of 
Provencal  llteratHre  it  is,  at  this  late  date, 
hard  to  determine.  It  is  certain,  however,  that 
Eleanor  of  Poitiers,  at  whose  court  the  best 
of  the  Provencal  poets  were  welcomed,  in- 
spired these  singers  to  sound  her  praise  and 
that  of  courtly  women  in  general.  This  un- 
doubtedly bad  a  very  strong  influence  on  the 
general  trend  of  lyrical  poetir  at  this  time. 
Eleanor,  who  was  the  wife  of  Louis  VII  of 
France  and  later  on  of  Henry  II  of  En^and. 
was  a  woman  of  excellent  literary  taste  and 
sound  judgment.  As  the  consort  successively 
of  two  of  the  most  powerful  sovereigns  of  her 
day;  and  possessed  of  the  tongue  oi  Provence 
and  the  sympathies  of  her  people,  she  exercised 
a  powerful  influence  upon  the  Kfe  of  her  day 
ill  Fiance;  and  the  glamor  of  her  name,  her 
gifts  and  her  courtesy  spread  to  other  countrie^ 
especially  to  Catalonia  and  northern  Italy,  from 
whence  came  noted  vernacular  poets  to  hct 
court.  Eleanor  of  Poitiers  was  to  the  most 
brilliant  Provcit;al  period  what  Queen  EUia- 
beth  of  Elngland  was  to  her  own  time.  Thus 
it  was  quite  natural  that,  in  an  age  of  chiv- 
alry, a  powerful,  clever,  ambitious  and  popu- 
lar woman  like  Eleanor  should  set  the  ideal 
of  the  perfect  woman  before  the  eyes  of  the 
court  poets  in  such  a  way  that  tbey  never  after- 
ward lost  the  vision  so  long  as  the  system  upon 
whidi  Provencal  poetry  depended  continued 
vigorous  and  dominant. 

One  of  the  most  noted  of  the  Proven^ 
lyrical  poets  was  Bemart  de  Ventadour,  one  of 
me  singers  at  the  court  of  Eleanor  of  Poitiers. 
Some  SO  or  more  of  his  songs  which,  have  sur- 
vived are  distin^sbed  by  their  sincerity  and 
pasHtm ;  and  their  elegance  of  form  and  expres- 
sion justify  the  jndgnient  of  his  age  which 
ranked  bim  as  one  of  the  most  inspirea  poets  of 
his  own  day.  Another  poet  who  lived  about  the 
same  time  and  who  seems  to  have  had  great 
popularity  and  to  have  exercised  strong  in- 
fluence on  Provencal  lyrical  poetry  was  Cer- 
camon,  a  Gascon  who  wrote  "pastorals*  in  the 
popular  tongue  iu  an  original  style  and  with 
considerable  originality  of  thought  and  forms 
of  expression.  At  the  court  of  Richard  Osur 
de  Lion,  himself  a  great  lover  of  music  and 
song,  there  were  noted  Provencal  poets,  Amaut 
Daniel,  Pare  Vidal,  Folquet  of  Marseilles  and 
Gaucelm  Faidit,  some  or  all  of  whom  un- 
doubtedly entertained  the  Crusaders  on  their 
long  and  venturesome  journey.  Bemart  de 
Ventadour,  already  mentioned,  appears  to  have 
been  also  at  the  courts  of  Ermen^rde  of  Nar- 
bonne  and  Raimon  V,  Count  of  Toulouse.  The 
other  Provencal  poets  seem  also  to  have  gone 
from  one  Provencal  court  to  another  and  even 
some  of  them  were  invited  to  the  courts  of 
France  and  Castile.  Amon^  the  patrons  of  the 
Provencal  period,  in  addition  to  those  already 
mentioned,  were  in  France,  Raimon  VI,  Count 
of  Toulouse;  Alphonse  II,  Count  of  Provence; 
Raimon  Berenger  IV,  ftlso  Count  of  Ftovence; 


=,Gooi^l< 


e 


nUlVBHCU.  LnXRATUlBE 


Ban^  UantiUes;  \\^lluin  VIU  of  Uafitpel- 
lier;  Robert  of  Auvergnc;  William  do  Baits, 
Prince  oi  Orange;  Savario  de  ilMAioB;  Henty 
1  and  Henry  II,  counts  of  RodeB;  Nimyo 
Sandies,  Count  of  KouHillon  and  ficnurd  IV, 
Count  of  Astarac  In  Spain  th«  courts  of 
Alphonse  11,  Pedro  11.  Jamie  1,  Pedro  III, 
kings  of  Araeon;  Alfonso  IX  of  Leon  and 
Alfonso  X  ot  Castile  extended  the  (trongftt 
Gympathy  and  aid  to  the  Provencal  poets;  and 
some  of  these  sovereigns,  like  Jamie  I,  entered 
actively  into  ibe  U^  for  uteraiy  honors. 
Hence  all  the  great  names  im  the  first  period  of 
Prtnrencal  literature  are  inseparably  ccmjiected 
with  one  or  several  of  these  courts,  or  litefaiy 
centres. 

Aniaui  Daniel,  conaideved  by  hia  oaoten4>&- 
raries  as  the  moM  ^ftcd  f>oel  at  the  ooort  of 
RidMrd  CcEur  de  Lion,  vAs  giteady  admired  by 
both  Petrarch  and  Dante.  He  was  the  orig*- 
nator  of  the  'seatina*  and,  incidcMally,  a  lover 
of  complicated  and  intricate  versificalion,  boih 
of  which  he  succeeded  in  makuie  popular. 
Arnault  of  Mareuil,  noted  for  his  oeUca^  of 
style,  syn^lidty  and  felidty  of  expression,  had 
many  of  the  qualities  of  a  good  poet,  and  hia 
tarviving  work  commends  itself  to  the  modem 
reader.  Bertran  de  Bom,  a  noted  poet  who 
Uved  at  the  court  of  Heniy  Curtntantle,  son  of 
Henry  II  of  England,  was  a  famous  soldier,  as 
well,  who  is  said  to  have  been  known  to  all  the 
courts  of  Europe  of  his  day  where  Provencal 
poetry  was  known.  He  gained  additional 
notoriety  by  the  promment  part  he  took  in.  the 

?uarrel  between  Henry  and  his  unruly  sons, 
'eire  Vidal  of  Toulouse,  who  was  well  and 
favorably  known  at  all  the  Proven^!  courts, 
was  looked  upon  as  one  of  the  greatest  stngcrs 
of  bis  day,  and  in  addition  to  being  ook  of  the 
favorite  troubadours  of  Richard  Cmir  de  LiotL 
was  on  especially  good  termA  with  Raimon  V 
of  Toulouse  and  BarraJ  of  Uarseitles,  where 
his  striking  poetical  gifts  and  his  knowledge  of 
the  ways  of  the  court  and  his  natural  tact  made 
him  a  general  favorite  and  incidentally  mabled 
him  to  beccone  one  of  the  richest  of  troubadoura. 
Girault  de  BorneU,  who  has  been  tenned  the 
master  poet  of  the  troubadours,  was  dis- 
tinguished for  simplicity  of  style  and  other 
attractive  poetical  gifts.  He  was  a  great  master 
of  the  Irobar  clut  (dose  verse)  which  he  made 
(lopular.  Gavcelm  Faidit,  one  of  the  favorite 
troubadours  of  Richard  Qeur  de  Lion,  has  left, 
among  other  short  poems  of  merit,  a  touching 
lament  on  the  death  of  the  great  Crusader  whose 
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the  famous  Folguet  of  Marseilles  who  later  be- 
came bishop  of  Toulouse,  and  in  that  capa^uty 
savagely  persecuted  the  Albigenses.  all  forget- 
ful of  the  passionate  love  songs  he  had  sung 
in  his  youtE  and  the  gentle  ways  of  the  court 
for  wmch  he  had  distinguished  himself.  Al- 
though many  troubadours  arose  among  people 
of  lower  rank  yet,  especially  after  the  profes- 

}ion  became  famous  and  kings  like  Jamie 
of  Aragon  had  lent  it  dignity  by  composins 
troubadour  songs  themselves,  many  men  m, 
noble  birth  entered  the  ranks  of  the  poets;  and 
of  these  not  a  few  became  professional  trou- 
badours. Among  these  were  Raimon  de  Mira- 
val  who  became  one  of  the  most  popular  trou- 


and,  lateri  of  that  oif  Raimon  VI,    

TottJouse;  GuiUem  Axemar  and  Raimbsnit  de 
Vacqucirfts,  a  favorite  at  the  court  of  Guiltaume 
du  Eknis,  Prince  of  Orange,  in  the  latter  half  of 
the  12th  and  the  banning  of  the  13th  cenraries. 
But  the  patrons  of  the  troubadours  were  no 
reSpectors  of  rank  when  it  became  a  question  of 
the  recognition  of  the  gifts  of  poetry  and  song. 
Bernart  of  Ventadour  woo  the  love  of  the  la^' 
of  Ventadour  through  his  wondrous  lyricu 
gifts,  and  when  he  had  to  flee  from  the  court, 
he  found  like  favor  in  the  ^es  of  the  niore 
iamous.  Eleanor  of  Guienne.  Yet  he  was  the 
son  of  a  house  servant.  Severn  troubadours 
were  sons  of  trades-people,  bourgeois,  scrive- 
ners, clerks  and  persons  in  a  position  to  ^ve 
them  at  least  tne  rudiments  of  education. 
Others  be^n  their  poetical  woik  as  students  as 
a  means  of  paying  expenses  and  continued  at 
it  because  it  appealed  to  them;  while  another 
very  considerable  class  of  troubadours  cpit- 
sisted  of  needy  younger  sons  of  noble  familio* 
who  found  the  wanderjng  life  ^  the  troubadour 
a  veiy  pleasant  means  of  making  a  living.  Oil 
accoimt  of  the  high  connection  of  this  class  of 
lingers  their  existence  at  all  the  courts  was 
agreeable,  since  it  brought  them  constantly  into 
public  promineucB  without  the  restnctions  of 
rank  imposed  t^on  gifted  poets  of  more  humble 
birth. 

Marcabrun  shows  in  his  surviving  poems  that 
the  age  in  which  he  lived  was  as  appreciative  of 
btiing  satire  as  the  France  of  lo-dao'.  Pons  de 
Capdoil,  Raimbaut  de  Vacqueiras  aad  Peirol,  all 
Cmsaders,  were  writers  oi  cicellent  love  soogs 
which  helped  to  swell  the  fame  of  the  Pro- 
vencal troubadcMirs  and  their  art.  After  the 
first  cenmry  of  brilliant  success  the  quality  of 
Proven^  Cterature  began  to  depredate.  The 
earnestness  and  enthusiasm  of  the  earlier  poets 
had  been  rei^ced  by  the  .artificiality  and  more 
or  less  stereotypes  of  succeeding  generations 
who  continued  to  follow  the  fashion  set  by  the 

Predecessors.  The  opening  of  the  Albigensian 
Crusade  in  1209  was  the  beginning  of  a  movo- 
ment  which  finally  destroyed  the  power  of  the 
independent  principalities  of  soutoem  France, 
broke  up  the  Proven^  sodety  and  caused  to 
disappear  the  centres  in  which  the  troubadours 
found  welcome  and  sup^rt,  and  finally  d&- 
stro]red  the  Provencal  tongue  as  an  offioa] 
speech  and  the  vehicle  of  poetical  expretsipo. 
The  French  power,  language  and  culture  ove>^ 
ran  the  Proven^l  countries  and  the  troubadours 
and  other  Provencal  poets  disappeared  ahnost 
suddenly  about  1350. 

Middle  Period— After  the  overthrow  of 
the  southern  French  prindvaUties  and  the  di»- 
appearance  of  the  court  trovbadoors  Provencal 
literature,  as  the  medium  of  ucpressiwi  ofnie 
aristocracy  disappeared;  but  it  did  not  alto- 
gether die  out  As  the  courtly  bonds  which  had 
bound  it  together  into  one  homogeneous  whole, 
that  made  tne  troubadour  at  home  in  southern 
France,  eastern  and  southeastern  Spain  and 
northern  Italy,  were  cut,  and  the  patronage  of 
the  nobles  and  princes  was  wilbdrawn,  the 
heritage  of  Provengal  literature  fell  to  the 
masses,  who  wrote  more  or  less  in  the  language 
of  the  countiv.  As  each  district  made  ase  of  its 
own  dialect,  the  old  uniformity  disiqipeafed;  and 
thus  Provencal  Uteratore  lost  its  fotma  prcatige 
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and  all  but  very  local  interest,  the  work  excepled, 
of  a  few  singers  and  reciters  who  still  made  the 
rounds  of  the  country  appearii^  at  the  castles 
of  the  iocai  nobility,  town  fairs  and  other  places 
where  crowds  of  people  met  together.  Owing 
to  the  tack  of  enconragemeni  and  patronage, 
and  its  dialectic  character,  this  literature  was 
vastly  inferior  in  quality,  if  not  in  quantity, 
to  that  of  the  period  of  the  troubadours.  The 
overthrow  of  the  Provencal  principahties  also 
made  it  necessarily  different  iti  plan,  form, 
composition  and  objective.  After  the  disap- 
pearance of  the  brilliant  Provengal  courts 
with  their  charming  and  cultured  ladies,  their 
heroic  and  diivalrous  knights,  their  cultured 
centres,  their  poet-princes  and  their  literary 
contests,  the  reason  for  being  of  the  trouba- 
dours and  their  semi -artificial  language  and 
literature  largely  ceased  to  exist.  The  trouba- 
^tirs  themselves  migrated  to  the  Provencal 
countries  of  Spain  and  Italy  where  they  found 
a  short  respite  from  the  fate  that  was  rapidly 
overtaking  their  whole  literature.  But  although 
ftc  unity  of  the  Provencal  effort  was  thus 
broken  an  effort  was  made  by  the  Academy  of 
Toulouse  (founded  1324),  to  encourage  the  lit- 
erary use  of  the  tongue  of  the  troubadours. 
Prizes  atld  literary  contests  were  offered  and 
literary  titles  were  given  to  the  successful  con- 
testants. Even  after  the  discovery  of  America 
this  society  was  still  as  active  as  it  dare  be,  and 
throll^out  the  centuries  since  then  it  seems  to 
have  maintained  some  sort  of  existence,  Uiough 
certaii^  not  a  very  active  one.  Gradually, 
however,  the  Frendi  influence,  even  in  this 
native  society,  gained  the  upper  hand  and  stic- 
ceeded  in  finally  shutting  out  die  Provencal 
from  participation  in  its  contests  or  sharing  its 
lonors  (1670).  The  latter,  left  to  itself,  de- 
veloped along  the  line  of  least  resistance. 
Scarcely  had  the  stream  of  courtly  poetry 
ceased  to  flow,  arrested  and  finally  dned  up  at 
the  fountain-head  by  the  inflow  of  French  cul- 
ttire,  when  the  Provencal  districts  became  active 
in  directions  diat  had  begun  to  make  them- 
selves noticeable  before  the  overthrow  of  the 
troubadours.  While,  as  already  Stated,  the  dis- 
tinguishing feature  of  the  literature  of  the 
period  of  the  troubadours  was  the  prominence 
of  lyrical  poetry  to  the  practical  overshadow- 
ing of  eveiy  other  department  of  literary  en- 
deavor, yet  Provencal  showed,  especially  toward 
the  latter  half  of  this  period,  cohsiderable  ac- 
tivity in  other  departments  of  literature. 
Ntimerons  epica  belong  to  this  period.  Some 
of  fhem  were  quite  lengthy,  though  they  have 
survived  in  only  a  fragmentary  form.  Various 
tales  and  romances  presenting  the  life  of  the 
period,  allegories,  £dactic  poems,  lives  of  the 
saints  and  other  similar  reft^ous  compositions 
of  a  moral  nature  occupied  the  attention  of  a 
class  of  writers  of  an  inferior  order,  who  ap- 
jarently  could  not  aspire  to  be  troubadours. 
Between  these  and  the  troubadours  was  a  ho&ir 
of  romancers,  some  of  whom  at  least  found 
favor  at  the  court.  These  composed  lengthy 
poetical  tales  in  the  manner  of  the  stories  of 
Arthur  and  other  heroes  of  lengthy  romance. 
There  is  every  reason  to  believe  that  these 
romances  were  jiopular  in  their  day  and  tirob- 
■bly  outKved  their  authors,  though  perhaps  not 
everywhere  strictly  in  their  original  form.  The 
'Biographies  of  the  Tronhadours,'  which  gives 


the  hves  of  o^r  WO  of  the  more  popular  of 
these  poets,  reads  more  like  romance  than  a 
sober  statement  of  facts.  But  it  is  of  interest 
because  of  its  subject  and  the  added  fact  that 
it  is  in  prose  while  most  of  the  literature  of 
the  age  was'in  verse  form.  'Flamenca,'  a  very 
long  and  artificial  love  story,  instinct  with  the 
life  of  the  period  in  vriiich  it  was  written  (dur- 
ing the  first  quarter  of  the  I3th  century),  snows 
the  Provencal  mind  woridng  ak>tig  the  bne  of 
romantic  tales  of  intrigue  later  on  devek>ped 
by  tbt  Italian  writers.  Mvch  in  the  same  form 
is  the  long  historical  romance,  die  'Chanso 
d'Antioche,*  whose  insjHration  was  the  fir^t  Cru- 
sade, with  its  glamor  of  tradition  and  its  stir- 
ring adventures.  The  period  that  followed  die 
disappearance  of  Pvovencal  as  a  court  literature 
coatimied  to  tmiUM  die  titeratnTe  of  die  pre- 
ceding period;  but  the  work  produced,  which 
was  didactic,  religious  or  educational,  was  of  a 
very  poor  quality  and  served  from  tne  literaiy 
standpoint  only  to  keep  alive  the  habit  of  and 
facility  in  writing.  For  over  100  years  little  of 
interest  appeared  in  Provencal  literature,  except 
a  number  of  mystery  plays  dealing  with  re- 
ligious subjects.  There  was  a  tendency  for  <adi 
writer  to  make  use  of  his  own  dialect  to  the 
neglect  of  the  literary  Provencal.  This  100 
years,  devoid  as  fliey  were  of  literary  fruit  of 
even  mediocre  value,  were  a  preparation  for  a 
movement  that  promised  to  be  in  a  sense  more 
national  than  the  literature  of  the  troubadours. 
The  leader  of  this  new  movement,  Pey  de 
Garros  (b.  about  1500;  d.  1581).  a  Gascon,  and 
a  great  lover  of  his  native  counli^  and  dialect, 
did  his  utmost  throi^  his  long  hfe  to  encour- 


con  (1565)  and  wrote  many  poems.  To  this 
movement  to  restore  the  tongue  of  the  south 
there  adhered,  among  other  writers  of  talent, 
Louis  Beliaut  de  la  Bellaudiere  (1532-88)  and 
Claud  Brueys  (1570-1660)  ;  in  Languedoc  also 
Pierre  Gouddin  (157<i-l&19)  ;  David  Sage 
(middle  of  17th  century)  ■  the  avocat,  Bonnet 
de  Briers  (active  1616-57),  and  Francois  de 
Cortete  (1571-1655).  This  movement  was  car- 
ried on,  not  only  without  sui4»>rt  from  those 
in  authority  but  with  the  avowed  opposition  of 
(he  French  court  There  was  talent  enough  in 
the  south  at  this  period,  bad  the  writers  worked 
together,  (o  have  made  itself  fdt  strongly  all 
over  the  Provencal  countries.  But  there  was 
no  unity  of  effort  or  aims  and  a  surprising 
amoimt  of  most  promisiiig  literary  talent  was 
dissipated  and  in  a  sense  neutralized  in  more 
or  less  petty  regional  aspirations,  jealousies  and 
misunderstandings.  'Le  Don-Don  internal' 
(1S8S),  a  collection  of  htmiorous  poems  made 
by  Bellaud,  illustrates  well  the  spirit  of  the  times 
throughout  the  Provengal  country.    It  was  vety 

e)pu1ar  and  ran  throu^  several  eiUtions. 
rucys,  whose  'Jardin  deys  musos  provensalos' 
was  published  in  1628,  presents  a  very  varied 
program  of  poetic  effort  which  includes  come- 
dies, songs,  ballets,  carnival  pieces  and  occa- 
sional poems,  and  was  immensely  popular  in  his 
day.  But  for  real  merit  he"  was  surpassed  by 
other  contemporary  Provencal  poets.  Among 
the  writers  of  comedy  of  this  period  were  Gas- 
pard  Zerbin,  Jean  de  Cabanes  (16S3-17l2>, 
Seguin  de  Tarascon  (middle  of  17th  century), 
Nicolas    Saboly    (1614-75)     and    Bonnet    de 
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Briers.  Saboly,  who  also  entered  other  poetic 
fields,  and  whose  works  have  passed  throuEh 
several  editions,  is  still  read  in  France;  and  ine 
F^librig^e  movement  has  tended  to  brinf;  him 
into  vogue  once  more.  <Las  Fouhes  dau  Sage 
de  Mounpeli*'  (16S0)  of  David  Sage;  and 
'L'Embarnis  de  la  foire  de  Beaucaire'  of  Jean 
Uichel  of  Nimes,  popular  and  much  over- 
estimated b]'  their  contemporaries,  contain  too 
many  obscurities  for  modem  taste.  In  almost 
eveiy  respect  they  are  inferior  to  the  work  of 
Goudelin  and  Bonnet.  The  latter  was  the 
cleverest  of  a  number  of  writers  who  made 
their  headquarters  En  Languedoc  and  wrote  in 
the  dialectic  of  that  district.  He  was  master  of 
lyrical  tragic  and  comic  poetry.  Among  his 
works  are  'luKement  de  Paris'  (1616),  a  tragic- 
comedy  and  'Histoire  de  PSpfauc,  an  allegory. 
'Lou  Ramelet  Moundi'  (1617)  of  Pierre 
Goudelin  of  Toulouse  was  one  ot  the  hooks  of 
the  age  that  became  popular  wherever  Proven- 
cal was  spoken.  He  was  a  very  proKfic  writer 
who  gave  all  his  time  and  energies  to  literatiu'e, 
almost  every  branch  of  whidi  he  attempted, 
generally  with  success.  Odes,  masques,  songs, 
sonnets  and  occasional  poems  he  wrote  in  a 
masterly  style  which  attracted  to  him  attention 
throughout  France  and  made  him  the  most 
favorite  poet  of  Languedoc.  Numerous  edi- 
tions of  his  works  have  appeared  and  transla- 
tions of  his  most  characteristic  poems  have  been 
made  into  most  of  the  languages  of  Europe. 
In  his  day  he  had  a  veiy  large  following  and 
many  iimtators.  Of  these  Jean  Guiraud- 
Bastros  was  one  of  the  best.    His  'Trinfe  de 


contains  very  natural  and  entertaining  descrip- 
tions of  the  life  and  customs  of  the  country. 
Francois  de  Cortete  (1571-1655),  of  Prades, 
shares  with  -Goudelin  the  reputation  of  being 
the  best  Provencal  writer  of  the  17th  century. 
His  works,  which  have  been  looked  upon  as 
models  for  style  and  linguistic  correctness,  have 
never  ceased  to  be  read  since  his  day.  Among 
them  are  'Ramounet'  and  'Miramoundo, '  two 
comedies. 

During  the  18th  century  the  standard  of 
Provencal  literature  declined  in  originality  of 
subject,  form  and  purity  of  language.  Most 
of  the  writers  were  Hllle  —       '^ 


of  the  popular  poets  of  the  preceding  gener*- 
tions.  Yet  here  one  meets  with  a  writer  who 
departs  enough  from  this  monotonous  roulinc 
to  attract  attention.  Among  these  arc  the  Abbe 
Favre  (1727-83),  author  of  'Si^ge  de  Cadcr- 
ousEc  and  'Lou  Sermoun  de  moussu  sistce,' 
and  Claude  Peyrot,  prior  of  Pradinas  (1709- 
95),  who  wrote  *Los  Quatre  sosous.'  Both  of 
these  authors  are  witty  and  jovially  good- 
uatured'to  a  degree  scarcely  to  be  expected  of 
ecclesiastics.  To  these  should  be  added  the 
name  of  Cassanea  de  Mondonville,  whose  play 
Daphnis  et  Alcimadure'  became  immensely 
popular  not  only  in  the  Provencal  countries  but 
throughout  France;  and  finally  had  the  honor 
of  bemc  played,  by  invitation,  before  the  king, 
Louis  XlV.  In  Provence  and  Gascony  there 
were  poets  of  much  natural  talent  who,  Under 
more  favorable  circumstance,  or  even  a 
little  encouragement  from  the  French  court, 
might  easily  have  made  Provencal  litera- 
ture approach  the  popularity  of  the  days  of 


were  ever  so  near  to  the  ground  that  they  f: 
of  the  vision  that  is  ever  necessary  to  make 
great  poets. 

Yet  there  ever  continued  to  exist  in  the  Pro- 
vencal countries  a  spirit  of  racial  pride  in  dielr 
customs,  history,  language  and  literature  which 
was  kept  alive  by  writers  and  speakers,  gener- 
ally of  mediocre  talent.  The  study  of  the 
tanguage  d'oc  was  kept  by  enthusiasts  in  an  un- 
sdentine  and  desultory  way^  and  various  gram- 
mars, vocabularies  anid  dictionaries  of  the  lan- 
guage were  written,  though  the  interest  in  this 
kind  of  work,  even  by  scholars,  was  so  small 
that  often  laborious  works  of  this  kind  re- 
mained in  manuscript  for  lade  of  encourage- 
ment to  print  them.  Fabre  d'Olivet  (1767- 
1825),  scientific  investigator,  musician,  poeL 
l*ilo!o^9l  and  enthusiast,  was  forerunner  of 
the  Filibriee.  He  aimed  at  writing  pure  Pro- 
vencal to  we  exclusion  of  dialect,  and  to  unite 
the  literary  aspirations  and  effocis  Of  all  the 
Provencal  coimtries.  He  was  a  poet  and  writer 
of  very  considerable  vision  and  much  talent; 
and  yet  he  labored  from  1767  until  the  opening 
of  the  I9th  century  to  stir  up  the  local  enthu> 
-Stasm  and  aspirations  of  his  fellow-countrymen 
before  he  finally  succeeded  in  catching  the  piA- 
lic  fancy.  But  finally  he  succeeded  in  driving 
home  the  lesson  that  Provencal,  if  it  deservea 
to  produce  a  literature  -worthy  the  name,  must 
throw  aside  its  various  dialectic  efforts  and  set 
up  before  itself,  as  its  chief  aim,  purity  of 
language.  He  strove  to  establish  a  rational 
orthography  and  to  have  it  generally  adopted 
tiirough  (he  Provencal  districts.  He  made  col- 
lections' of  LangDedoc  poets  with  explanatory 
ttotes  and  wrote  fine  poems  of  his  own  In  the 
native  tongue ;  and  in  this  way  for  almost  a 
thifd  of  a  century  he  continued  to  influence  the 
public  mind  and  to  educate  it  in  the  apprecia- 
tion of  its  treasures  of  early  Provencal  litera- 
ture. His  work  in  this  direction  influenced  all 
the  Provencal  writers  contemporary  with  him 
and  created  for  him  a  large  literary  following, 
amcHig  wliom  was  Jacques  Jasmin  (t79&-1864), 
the  greatest  and  most  influential  of  the  Fili- 
brige  movement.  For  a  study  of  the  laodeni 
Provencal  movement,  see  F^ubxige.  Abo  see 
Catalan;  Cataionia;  Otalan-  LrmATOBK; 
Troubadouhs. 
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'Litlerattlra  provenzale*  (Milan  1891);  Stim- 
ming.  A.,  'Provetualiscfae  Litteratura'  (Strass- 
burg  1893). 
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PROVENCE,  prd-vans,  a  proviac«  ai 
ancient  southeaBtern  France,  bounded  by  Pied- 
monl.  lh«  Mediterranean,  Linguedoc,  Venaissii; 
and  Dauphine,  and  including  what  is  now  the 
departments  ot  Bou<iies-du-Ki)6ne,  Var,  Bass^ 
Aipes,  and,  in  part,  Vaucluse  and  Alpes  Mari- 
titnes.  .Lesser  ranges  of  the  Alps,  called  the 
Alpines  xad  in  the  south  the  Maures,  break  up 
die  country.  The  principal  liverg  are  the  Var, 
Durance  aitd  Rhone ;  the  last  river  has  a  great 
marshy  delta.  Oimate  and  soil  vary  greatly, 
from  the  d]UIu>,  changeable,  rather  sterile  ana 
Btouy  north  to  the  south  with  its  ideally  mild 
i  culture  of  bees  and  silkworms  and  ,' 


sheep-grazing,  but  other  Uvestock  i 
cessful.  The  inhabitants  of  the  Provence  pre- 
serve to  a  larg«  degree  southern  diaraoteristics 
quite  foreign  to  the  northern  Frenchmen,  and 
keep  a  language  and  literature  of  their  own, 
nearly  afi  much  akin  to  the  Spanish  and  Italian 
as  to  the  French.     See  Fsovencai.  Language 

AMD   LlTEBATlJBt 

Hiatory.— There  are  traces  in  Provence,  as 
in  the  polished  stones  found  in  the  Grotte  de  la 
Masque  and  elsewhere,  the  tunouli,  and  dol- 
mens of  Dragnignan,  Pontiive  and  la  Blaqu^ 
and  the  lake  dwellings  of  the  mouth  of  the  Var, 
of  a  civilization  as  early  as  the  middle  of  the 
Stone  Age.  The  Iberians  held  sway  here  untiil 
die  5th  century  b.c,  when  they  were  finally 
displaced  by  the  Ligures.  Gredc  and  Phceni- 
dan  colonies,  notably  Massilia,  the  modem 
Marseilles  (q.v),  had  been  founded  here  at 
least  as  early  as  this.  The  Greek  ci^  of  Mar- 
seilles by  its  repeated  appeals  to  Rome  for 
help  against  the  Ligures.  first  in  155  a.c.,  ef- 
fected die  introduction  of  Roman  influence,  and 
in  124  B.C  Marcus  Fulvius,  pro-consul,  and 
Gains  Sentius  Calvimis.  consul,  destroyed  the 
capital  of  the  Saluvii  and  founded  (123  B.C.) 
on  its  site  the  dty  of  Aqutc  Sextis  (modem 
Aix-en-Provetice).  Victories  over  other  tribes 
in  the  next  few  years  gave  all  ihe  country  be- 
tween the  Cevennes  and  the  Alps  to  Rome.  A 
Roman  province.  Pro  vine!  a  Romana,  or  Gallia 
Tiansalpina  (or  Narbonensis.  from  its  capital 
Narbo,  modem  Narhonoe),  arose,  was  threat- 
ened 15  years  later  by  the  invasion  of  the  Cim- 
bri  and  Teutones.  and  was  racked  by  the  civil 
war  between  Cxsar  and  Pompey,  in  which  Mas- 
silia  (Marseilles)  siding  with  the  Senate  was 
captured  aiKl  crushed  by  Cxsar  in  49  b.c  The 
amphidieatre  of  Frijus,  the  tiieaires  of  Arlei 
Frejus  and  Orange,  the  triumtrtial  arches  of 
Orange,  Cavaillon,  and  Carpentras,  the  temple 
of  Augustus  and  Livia  at  Vienne,  and  the 
splendid  Roman  toads  through  soudiern  France, 
are  remains  of  the  glory  of  Provence  in  the 
first  four  Christian  centuries,  when  Aries  was 
a  great  commercial  centre  and  one  of  the  resi- 
.dential  cities  of  Qinstantine  and  when  Auttm 
and  Marseilles  were  great  university  towns. 
Marseilles  being  the  seat  of  a  Greek  college  and 
a  medical  school. 

The  Visigoths  entered  Provence  in  the  b&- 
^ning  of  the  5tb  century  and  about  470  Eurich 
captured  Aries  and  made  it  his  capital.  The 
Ostrogoths  held  Provence  from  510  to  536,  re- 
ceiving it  as  the  price  of  their  assistance  against 
the  Franks,  but  losing  it  after  a  quarter  of  a 
century  to  the  growing   Prankish   Empire.     In 


the  8th  century  Charles  Martel  rescued  it  from 

the  Saracens,  In  the  9th  century  Provence  was 
twice  a  kingdom  (see  BintcuNUY),  and  from 
934  to  1U3  was  ruled  by  the  counts  of  Aries 
(or  of  Provence),  descendants  of  Boson  whose 
male  line  failing  in  1113  the  country  went  as  a 
result  of  the  marriage  of  Provencal  heiresses 
to  Berengar  of  Barcelona.  His  claim  was  con- 
tested by  the  Count  of  Toiriouse,  who  in  II25 


I ;  what  had  been  retained  by  Berengar 
went  to  Aragon  in  1162,  the  Count  of  Barce- 
lona having  come  to  that  crown  in  1137.  In 
Venaissin;  what  had  been  retained  by  Berengar 
IV.  the  last  of  the  male  line,  marned  Charles 
of  Anj'ou  and  Provence  was  a  possession  of  the 


separate  significance  politically,  though  it  was 
not  united  with  France  until  1487  under  Charles 
VIII. 

Bibliography,— Achafd,  C.  F.,  'Description 
Historique  et  Gfographique  de  la  Provence' 
(Aix  1787)  ;  Arnaud,  E.,  'Histoire  des  Pro- 
testants en  Provence>  fZ  vols,,  Paris  1884); 
Arve,  S.  d",  'Miettes  de  I  Histoire  de  Provence' 
(Paris  1902) ;  Babeau,  A.,  <Le  Marechal  de 
ViUars,  Gbuverneur  de  Provence'  (Paris  1892); 
Beauvais,  G.,  'Provence'  (Paris  1914)  ;  Cair*! 
M.,  'Romantic  Cities  of  Provence'  (London 
1906);  C^raau,  E.,  'La  Provence  i  travers  les 
siMes'  (Paris  1907) ;  id.,  'Les  Invasions 
barbares  en  Provence'  (Paris  1909)  ;  id.,  L'ln- 
vasion  des  Francs  en  Provence'  (Paris  1910) ; 
id.,  'Premiirs  ravages  des  Sarrasins  en 
Provence'  (Paris  1911);  id.,  "Nouveaux  rav- 
ages des  Sarrasins  en  Provence'  (Paris  1912); 
C^stanier,  P.,  'Histoire  de  la  Provence  dans 
I'Antiquit*'  (2  parts,  Paris  1893-96)  ;  Forrest, 
A.   S„    "Tour  Through  Old  Provence'    (New 


Languedoc'  (London  1912):  Isnard,  U.  Z., 
'Etat  Documenlaire  ct  Feodal  de  la  Haute- 
Provence'  (Digne  1913) ;  Lavisse,  E,,  ed., 
'Histoire  de  France>  (18  vols.,  Paris  1900-11); 
Lenthdric,  C,  'La  Grice  et  L'Oricnt  en 
Provence'  (Paris  1877);  Macdonald.  J.  R.  M., 
*A  History  of  France'  (3  vols..  New  Vork 
191S) ;  Macgihtoon,  D.,  'Ardiitecttire  of 
Provence'  (Edinburgh  1888);  Oddo,  H.,  'La 
Provence:  Usages,  coutumes,  iiEomes*  (Pari! 
1902) ;  S*nes,  C,  'Proven^aux,  Historienj, 
Philosophes,  Artistes,  Soldats  et  Marins' 
(Toulon  1902)  ;  Staley,  E.  'King  Reni  d" Anion 
and  his  Seven  Queens'  (ILondon  1912)  ;  Tar- 
dieu,  G.,  "Les  Alpes  de  Provence'  (Paris 
1912)  ;  Thompson.  J.  W.,  'The  Wars  of  Re- 
ligion in  France,  1559-76'  ((3iicafro  1909); 
Viguier,  J.,  'Les  debuts  de  la  Rivolution  en 
Provence*  (Paris  1894) ;  id,  *La  Convocation 
des  Etats  C^^raux  en  Provence'  (Marseilles 
1896). 

PROVENCE  II,  a  French  transport,  sunk 
by  a  German  submarine  in  the  Uediterranean 
on  26  Feb.  1916.    Over  900  lives  were  lost 

PROVERB,  a  short,  pithy  saying,  present- 
ing in  striking  form  a  well-known  truth.  They 
ori^nale  principalljr  in  the  primitive  stages  of 
society,  are  colloquial  rather  than  literary  and 
constitute  a  form  of  folklore  common  to  all 
races.     While  certain  proverbs  have  undoubt- 
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edly  strayed  from  one  couDtry  lo  another  the 
very  nature  of  these  pungent  characterizations, 
founded  on  the  common  facts,  experiences  ana 
observations  of  humanity,  ensure  their  existing 
in  similar  form  in  different  countries.  New 
proverbs  cease  to  appear  as  printed  literature 
lakes  the  place  of  folklore,  the  common  catch 
phrase  or  valued  quotation  bearing  no  relation 
to  these  bits  of  wisdom  with  the  Stamp  of 
ages  of  popular  acceptance  and  use.  .  Bacon 
calls  them  the  *edged  tools  of  speech*;  Lord 
Russell's  defiitition  *the  wisdom  of  many  and 
the  wit  of  one"  is  concise  and  accurate;  as  is 
South's  *the  experience  and  wisdom  of  several 
ages  gathered  and  summed  up  in  one  expres- 

Bibliograptay.— French,  R.  C,  'Proverbs 
and  iheir  Lessons'  (IQ^l;  ed.  by  A.  Smythe 
Palmer,  1905) ;  Hazlitt,  W.  C,  'English  Prov- 
erbs and  Proverbial  Phrases'  (1868);  Howell, 
J.,  'Proverbs  or  Old  Sayed  Saws  and  Adages' 
(1659);  Hislop,  A.,  'The  Provei*s  of  Scot- 
Und* ;  Nicolson,  A.,  'Gaelic  Proverbs'  (1880) ; 
Vaughn,  H.  H.,  ''British  Reason  in  English 
Rhyme>  (1889);  Barten,  J.,  »A  Collection  of 
English  and  German  Proverbs'  (1896)  ;  Eckan, 
R.,  'Stand  and  Beruf  in  Volksmund'  (1900); 
Belcour,  G.,  "Selection  of  French  Proverbs' 
(1882)  ;  Leclercq,  T.,  'Proverbs  Dramatiques' 
(4  vols.,  1886)  ;  Pancoucke,  J.,  'Dictionnaire 
des  proverbes  fran^is'  (1749)  ;  Payen-Payne, 
J.  B.  de  v.,  'French  Idioms  and  Proverbs' 
(1900)  ;  Sinbra,  F.  d',  'Proverbi  Italiani' 
(1886)  ;  Burke,  U.  R.,  'Sarcho  Panza's  Prov- 


Thesaurus    Adagiorum    Latinorum'    (1856) ; 

Shmad    Midhat,    'Osmani    Proverbs'     (1898); 

tirckhardt,  J.  L.,  'Arabic  Proverbs  of  Modern 
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(1830);   Long,   J.,    'The   Proverbs 


Eastern  Nations'  and  the  collec 


Proverbs   in   the   Principal   Languages   of   Eu- 
rope' (1842). 

PROVERBIAL  PHILOSOPHY,  a  once 
popular  didactic  work  b^  Martin  Farouhar 
Tupper  (q.v.),  ^ubHshed  m  four  series  1838- 
67.  It  is  a  series  of  poems  in  blank  verse, 
dealing  with  almost  every  emotion  and  con- 
dition of  life.  The  book  contains  many  wise 
sayings,  but  is  for  the  most  part  merely  padded 
commonplace.  In  spite  of  remarkably  extei  -' 
sales,  both  in  England  and  America,  it 
mercilessly  criticized  by  all  serious  review 
II  is  claimed  that  more  than  1,000,000  copies 
were  sold  in  the  United  States  and  more  than 
5,000  per  year  for  many  years  in  England.  The 
most  recent  American  edition  was  brought  out 
in  Rochester,  N,  Y.  (1904).  It  has  aUo  been 
translated  into  Danish,  French,  German  and 
Italian.  Consult  Anon.,  'Tea  Table  Literature' 
(in  Frase/s  Magasine,  Vol.  XLVI,  October, 
London  1852)  ;  Tupper,  M.  F,  'My  Life  as  an 
Author'    (London   1886). 

PROVERBS,  Book  of,  a  portion  of  the 
Old  Testament.  Date  and  Authorship.—  The 
hook  of  Proverbs  is.  the  subject  of  much  dis- 
cussion in  reference'  to  date  and  authorship. 
The  old  view  that  King  Solomon  was  the  au- 
thor of  nearly  or  quite  the  whole  of  the  book 


has  been  generally  abandoned.  Two  classes  of 
views  are  widely  held  at  the  present  day.  One 
is  diat  all  of  the  book  or  alt  but  the  last  two 
chapters  was  written  and  compiled  before  the 
Babylonian  exile.  The  amount  attributed  to 
Solomon  varies,  but  is  in  any  case  an  ai>- 
prcciable  quantity,  forming  the  kernel  of  the 
whole.  The  other  view  is  diat  most  or  all  of  the 
writing  and  compilation  are  to  be  dated  long 
after  the  exile,  little  or  no  part  having  beea 
written  by  Solomon.  The  completion  of  the 
work  of  compiling  is  assigned  to  various  dates 
from  about  350  to  180  B.C.,  the  whole  composi- 
tion of  the  book  being  supposed  to  cover  not 
more  than  a  century.  There  is  a  growing  tend- 
ency toward  the  second  view,  which  is  held  by 
most  of  the  very  recent  writers  on  the  book. 

Argiuaeiits  for  Late  Date.— The  chief 
argument  in  favor  of  the  late  date  of  the  book 
is  from  language,  that  is,  the  occurrence  of  a 
considerable  number  of  words  found  elsewhere 
only  in  late  Hebrew  and  of  words  borrowed 
from  the  Aramaic  But  the  number  of  words 
which  can  with  certainty  be  assigned  to  these 
two  classes  is  much  smaller  than  is  often 
cl^medL  Historical  indications  also  urged  for 
the  same  conclusion  are  that  the  book  makes 
no  mention  of  polygamy  and  idolatry,  which 
were  common  before  the  exile,  and  that  it  as- 
simies  the  existence  of  a  distinct  class  of  sages, 
known  as  wise  men,  who  are  hardly  mentioned 
in  the  historic^  and  prophetical  books  before 
the  exile,  nor  are  any  results  of  their  activity 
apparent.  These  are  arguments  from  silence 
and  therefore,  of  course,  to  be  used  with  cau- 
tion. The  resemblance  to  the  apocryphal  book 
of  Ecclesiasticus,  which  is  also  urged,  has  little 
bearing  on  the  question,  in  view  of  the  well- 
known  habit  of  the  author  of  Ecclesiasticus 
of  borrowing  from  other  books. 

ArKiuncnti  for  Early  Dat«. —  In  favor  of 
the  early  date,  the  chief  argument  is  the  thought 
of  the  tKHdc  The  ofl-repeated  teaching  of  the 
book  concerning  the  problem  of  God's  govern- 
ment of  the  world  is  mis:  the  ^ood  will  prosper, 
the  wicked  will  be  punished,  in  this  life.  This 
is  generally  acknowledged  to  be  the  pre-extlic 
doctrine,  while  the  dominant  view  of  the  exile 
and  after  the  exile  is  quite  different.  It  is  not 
difRcnlt,  however,  to  suppose  that  the  pre-exiltc 
doctrine  had  persisted  after  the  exile,  in  certain 

Siarters,  in  face  of  the  teaching  then  current 
at  the  wicked  prosper  and  the  righteous  suffer. 
Further,  the  frequent  allusions  to  a  king  sug- 
gest the  early  date.  Many  passages  speak 
of  him  as  the  promoter  of  justice  and  none 
refer  to  him  as  a  foreigner.  After  the  ex- 
ile the  sovereignty  of  Palestine  was  in  the 
hands  of  foreigners,  with  Uttle  justice  in  their 
administration.  The  syntax  of  the  book,  also, 
is  of  the  classical,  earlier  type.  The  titles  in 
chapter  i,  1 ;  x,  1  and  xxv,  1,  which  attribute  por- 
tions of  the  book  to  Solomon  represent  a  tradi- 
tion, but  have  not  necessarily  much  authority. 
In  general,  the  background  favors  the  late  date; 
there  is  nothing  seriously  inconsistent  with  this 
view.  There  is  no  sufficient  reason,  however, 
for  denying  the  presence  of  p re-exilic,  and 
even  of  Solomonic  material. 

Divisiona  of  the  Book.— As  ordinarily 
\iewed.  although  with  some  variation,  there  arc 
eight  different  portions  into  which  the  book  is 
divided,  each  of  which  is  a  separate  compila- 


vGoot^lc 


7pe 


PROVIDBNCB 


tion.  These  divisions,  in  the  chtonological  order 
usually,  but  not  invariably,  assigned  lo  them,  are 
as  follows :  chapter  x,  1,  to  chapter  xxii,  16, 
containing  the  title  in  chapter  it,  1,  "The  prov- 
erbs of  Solomon.*  Chapter  xxii,  17,  to  chapter 
xxiv,  22,  called  in  chapter  xxii.  17,  "the  words 
of  the  wise."  Chapter  xxiv,  23^,  a  similar 
collection,  of  which  it  is  said  in  chapter  xxiv, 
23,  •These  also  are  sayings  of  the  wise." 
Chapters  xxv-xxix,  headed  by  the  statement  in 
chapter  xxv,  1,  'These  also  are  proverbs  of 
Solomon,  which  the  men  of  Hezekiah  king  of 
Judah  copied  out,"  which  <Gvision,  however, 
some  regard  as  older  than  chapter  x,  1 ;  xxii, 
16.  Chapters  i-ix,  a  connected  discourse  in 
praise  of  wisdom,  in  the  form  of  advice  to  a 
son  or  scholar.  Chapter  xxx,  with  the  title  in 
chapter  xxx,  1,  "The  words  of  Agur  the  son  of 
Jakeh."  Chapter  xxxi,  1-9,  described  in  chapter 
xxxi,  1,  as  the  words  probably  should  be  trans- 
lated, as  'the  words  of  Lemuel  king  of  Massa.* 
Chapter  xxxi,  10-31,  an  anonymous  alphabetic 
poem  or  acrostic  in  praise  of  the  ideal  house- 
•  wife.     The  first  division  was   probably  com- 

Siled  somewhat  after  the  time  of  Solomon,  the 
ourth  is  traditionally  assigned  to  the  time  of 
Hezekiah,  while  the  last  three  divisions  prob- 
ably belong  soon  after  the  exile.  There  are  no 
indications  of  precise  date  for  the  other  di- 
visions, but  on  the  view  adopted  all  of  them 
are  to  be  regarded  as  jre-exilic. 

Solomonic  Authonlup.—  That  the  first  and 
fourth  divisions  are  not  entirely  the  work  of 
Solomon  is  clearly  shown  by  the  fact  that 
dtere  are  many  repetitions  of  proverbs  partly 
the  same  and  by  the  further  fact  that  some  are 
not  written  from  his  standpoint,  especially  the 
utterances  concerning  the  king.  White  it  is  not 
unlikely  that  Solomon  uttered  some  of  these 
proverbs,  it  is  difficult  to  be  certain  of  his  au- 
thorship in  any  specific  case.  It  is  improbable 
that  Solomon  wrote  any  proverbs  in  the  form 
now  existent:  1  Kings  iv,  32,  does  not  mention 
Solomon  as  writing  proverbs,  but  as  -ipealiing 
them. 

Litersry  Chancteristics.—  The  Hebrew 
word  for  proverb  (mashal)  probably  meant 
originally  a  comparison  and  then  was  broad- 
ened to  apply  to  any  sententious  saying,  because 
often  containing  a  comparison.  The  proverbs 
of  this  book  do  not  bear  in  general  the  stamp 
of  long  popular  use,  bat  rather  of  the  reflec- 
tion of  individuals.  The  whole  book  is  written 
in  what  is  called,  from  the  Hebrew  standpoint, 
poetry;  for  the  most  part  gnomic,  although  the 
lyric  form  is  also  found,  especially  in  chapters 
i-ix.  Like  Hebrew  poetry  generally,  parallelism 
of  the  members  of  a  verse  is  the  most  prom- 
inent characteristic.  Antithesis  is  found 
especially  in  chapters  x-xv.  Eadi  verse  ex- 
presses usually  an  independent  thought,  except 
in  chapters  i-ix  and  chapters  xxx^-xxxi.  where 
connected  discourse  is  found.  Brevity  and 
sentenliousness  of  statement  arc  implied  in 
the  very  nature  of  a  proverb,  while  simile, 
metaphor  and  paradox  are  common.  An  ex- 
tended personification  of  wisdom  is  found  in 
the  eighth  chapter. 

Purpose.—  Although  Proverbs  has  several 
authors  and  compilers,  and  much  of  it  is  dis- 
connected in  form,  yet  a  marked  dcRree  of  unity 
pervades  the  whole.  The  book  confirms  the 
statement  of  purpose  in  chapter  i.  1-6,  that  is 
intended  10  teach  wisdom  to  men,  especially  to 


the  young  and  ineqwrienced.  but  also  to  those 
who  already  have  some  knowledge  of  wisdom. 
Wisdom,  however,  is  a  comprehensive  term,  it 
includes  all  that  is  desirable  in  character,  foll^ 
all  that  is  undesirable.  Its  foundation  is  reli- 
gious, it  consists  fundamentally  in  a  right  rela- 
tion to  God,  'the  fear  of  Jehovah  is  the  ban- 
ning of  wisdom*  j[ chapter  ix,  lOj.  But  all  that 
pertains  to  humanity  is  included  in  the  scope  of 
wisdom,  so  that  the  book  touches  all  phases  of 
human  life.  Observation  of  the  customs  and 
habits  of  men.  and  conclusions  therefrom,  have 
a  prominent  place. 

Relation  to  Philotopby. —  Wisdom  is  thus 
practical  rather  than  speculative.  To  speak  of 
the  book  as  fihilosophical.  as  some  have  oone,  is, 
therefore,  misleading.  The  book,  it  it  true,  iden- 
tities virtue  with  knowledge.  But  this  is  done, 
not  from  a  philosophical  standpoint,  but  from  a 
rehgious  and  practical  one.  For  the  practical 
purpose  of  the  writers,  men  are  divided  into  two 
classes,  those  who  know  the  right  and  do  it, 
and  those  who  are  ignorant  of  it  and  do  not  do 
it  The  other  class,  always  so  common,  con- 
sisting of  those  who  know  the  truth  and  do  it 
not,  is  simply  ignored.  The  speculative  element 
is  wanting  in  the  book.  The  teachings  concern- 
ing wisdom  often  suggest  philosophical  specula- 
tions concerning  the  greatest  good,  but  they  are 
always  religious,  not  philosophical.  Some  of 
the  proverbs  may  reflect  a  general  acqtiaintance 
with  Greek  philosoi^y,  but  not  definitely  with 
the  doctrines  of  any  specific  school 


casionally  alluded  to,  but  the  sages  agree  with 
the  prophets  that  the  external  act  has  no  value 
without  an  inner  reality.  When  revenge  is  for- 
biddenj  chapter  xx,  22,  and  chapter  xxiV;  29, 
and  kind  treatment  of  enemies  is  enjoined, 
chapter  xxv.  21,  the  standard  approaches  closely 
to  that  of  the  New  Testament 

Bibliography. —  Baumgartner,  A.  J.,  'Etude 
critique  sur  I'etaf  du  tcxte  du  livre  des  Prov- 
erbs' (Leipzig  1890)  ;  Bandissin.  W.,  'Die  alt- 
lestamentliche  Spruchdichtung'  (ib.  1893) ; 
Cheyne,  T.  K.,  'Job  and  Solomon'  (London 
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ziing  der  Proverbien'  (Gottingen  1863)  ;  Mar- 
tin, G.  C,  'Proverbs'  (in  'Century  Bible,'  Edin- 
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George  Ricker  Berry, 
Professor  of  Old  Testament  Interpretation  and 
Semitic  Langauges,  Colgate  University. 
PROVIDENCE,  R.  I.,  the  county-seat  of 
the  county  of  the  same  name  and  the  cai»tal 
and  largest  city  of  the  State,  is  situated  at  the 
head  of  Providence  River,  a  tidal  arm  of  Nar- 
ragansett  Bay.     It  is  30  miles  north  from  the 
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0^  ocean,  ihoat  20  west  irom  Fall 
River,  40  southwest  of  Botton  and  188  northeau 
of  New  York.    It  is  the  Atlantic  terminal  of  the 


Itailrood,  and  by  several  coast  lines  of  stcacn- 
lUps  and  by  one  transoceanic  line.  It  covers 
an  area  of  1&29  square  miks.  The  early  set- 
tlement was  oa  the  river  at  the  mouth  oi  two 
snail  streams,  and  for  nearly  200  years  it  tp'cw 
in  an  easterly  direction,  many  of  its  finest  resi- 
dences being  erected  on  the  high  bill  overlooking 
die  Providence  River,  this  oil!  or  ridge  about 
200  feet  high  dividing  the  valley  of  the  two 
streams  from  that  of  the  Blackstone  or  See- 
konk,  a  river  of  some  size.  Later  on  the  settle- 
ments b^an  to  extend  in  a  westerly  direction 
over  low  and  rolling  ground,  and  to-day  the 
Weit  Side,  as  it  is  ulJed,  is  the  most  densely 
populated  section  of  the  dty;  though  vrithin  the 
|iut  few  years  a  movement  has  again  set  in 
toward  the  east,  a  large  area  having  been  built 
up  in  that  part  of  the  city  adjacent  to  and  run- 
mng  west  from  the  Seekook.  Situated  near  the 
sea  the  ci^  has  a  rather  humid  climate  with  a 
owsiderable  range  of  temperature,  but  the 
weather  is  neither  as  hot  in  summer  nor  as 
oold  in  winter  as  in  places  farther  inland.  The 
suburban  seashore  resorts  are  famous,  and  in 
the  inland  surrounding  scenery  is  no  less  at- 
tractive to  thousands  01  annual  summer  visitors. 
Tbe  prevailing  winds,  in  summer  are  from  the 
SOutbweBt  and  in  winter  from  the  northeast  or 
nordiwest.  The  dty  is  more  healthful  than 
many  large  manufacturing  cities  and  ha&  been 
noticeably  free  from  epidemics  of  serious  dis- 
eases. The  death  rate  is  14.71  per  l/XJO  and  the 
birth  rate  23.43  per  1,000.  The  centre  of  the 
dty  is  given  over  to  the  business  district.  There 
are  25321  miles  of  streets,  curbed,  graded  and 
paved.  There  arc  47  dty  parks  with  a  combined 
area  of  650  acres,  the  diief  of  which  is  Roger 
Williams  Park.  The  chief  monuments  are  those 
of  Roger  Williams,  Thomas  A.  Doyle,  for  many 
year  mayor  of  the  dty,  the  Soldiers  and  Sailors' 
moniunent  and  that  of  Gen.  Ambrose  R 
fiumude.  Providence  possesses  a  dvic  centre 
«4uch  rivals  anything  of  the  kind  in  America. 
The  prindpal  buildings  are  the  dty  hall.  State 
bouse,  State  Normal  School,  public  library, 
Roman  Catholic  cathedral,  Rhode  Island  School 
of  Desini,  buildings  of  firown  University,  Prov- 
idence College,  Roman  Catholic,  and  the  State 
armory.  Among  its  charitable  institutions  arc 
the  Rhode  Island  Hospital,  Rhode  Island 
Homixopathic  Hospital  Butler  Hospital  for  the 
Insane,  Saint  Joseph's  Hospital,  Dexter  Asylum 
and  the  State  Institute  for  the  Deaf.  There  are 
160,000  volumes  in  the  public  library,  while 
there  are  also  the  Law  Library,  diat  of  the 
Providence  Aihenxum,  the  Rhode  Island  His- 
torical Sodety  and  the  Rhode  Island  Medical 
Sodety. 

Commerce  and  HanafactiircB.—  In  16S1 
Providence  was  the  most  compact  settlement  of 
the  colony  of  which  it  was  a  recognized  centre; 
but  its  commerdal  growth  for  the  ensuing 
hundred  ^ears  was  not  as  rapid  as  that  of  New^ 
port,  which  on  account  of  its  geographical  posi- 
tion was  better  adapted  for  the  maritime  trade 
of  the  East  Indies,  China  and  the  western 
coast  of  Africa,  Providence,  however,  eventu- 
ally became  considerable  of  a  seaport  town,  and 
for  many  years  the  wealth  of  the  dty  wu 


mainly  derived  from  its  commeree  of  the  seas. 
With  the  growth  in  size  of  the  frdghters  of  the 
coastwise  and  trans- Atlantic  trade  and  a  pro- 
portionate lack  of  increased  fadlities  for  ac- 
commodatinK  these  larger  vessels.  Providence 
began  about  1840  to  lose  its  prestige  in  the  ship- 
lung  world,  until  finally  its  foreign  maritime 
trade  entirely  disappeared.  It  can  hardly  look 
for  its  return,  until  the  dt^,  State  or  private 
owners  of  water  front  privUeges  provitfe  suit- 
able accommodations  for  the  handling  of  that 
trade,  which  by  reason  of  the  natural  advan- 
tages of  a  ma^ificent  habor,  easily  entered,  it 
should  euJOT'.  It  has  a  dt^  quay  3,000  feet  long, 
and  State  Pier  No.  1,  equipped  to  handle  trans- 
Atlantic  freight  and  passengers.  Chief  among 
the  advantages  of  Providence  as  a  centre  ot 
industry,  commerce  and  trade  are  those  per- 
taining to  its  geographical  positioti^it  bdng  the 
natural  outlet  of  southern  New  England,  and 
the  sources  of  supply  and  distribution  which  are 
the  natural  outcome  thereof.  For  this  reason 
it  is  designated  as  the  southern  gateway  of  New 
England.  Though  its  reputation  as  a  shipping 
port  has  gone,  to-day  Providence  is  one  of  the 
great  industrial  centres  of  the  United  States, 
noted  for  the  variety  of  its  manufactured  prod- 
ucts, the  greatness  of  its  industries,  the  skilled 
workmanship  of  its  artisans  and  for  the  inven- 
tion of  those  numberless  ingenious  accessories  of 
modern  Ufe  which  have  become  necessities  in 
this  age  of  tuxuty.  Pre-eminent  among  the 
varied  industries  of  the  dty  it  the  manufacture 
of  jewelry  with  its  aUied  interests,  such  as 
chasers,  electroplaters,  gilders,  engravers^  color- 
exs,  enaraders,  die-sinkers,  etCo  approximating 
a  total  of  over  IflOO  estabhshments,  engaged  in 
a  manufacturing  industry  whose  products  are 
distributed  alike  among  the  dvilized  and  un- 
dviliacd  nations  of  the  earth.  Providence  is  the 
first  dty  in  the  country  in  the  manufacture  of 
many  things,  including  jewelry  and  silver- 
ware,   these    produdng    $35,000,000    worth    of 


tory,  file  factory,  engine  factory,  screw  factonr 
and  silverware  factory  in  the  world,  and  al- 
most a  dozen  other  establishments  deserving  of 
similar  distinction.  According  10  the  recent 
census  it  had  1,080  large  manufactories,  employ- 
ing 46349  operatives  with  an  annual  production 
Wiorth  $120,380,000.  Besides  there  were  from 
1,500  to  2,0(X)  smaller  industrial  establishments. 
In  addition  to  the  metal-worldng  Establishments 
there  are  textile  mills,  with  an  annual  output 
-:')i  niviniin      j .^_i.„      „ l.!_> 


the  seaports  of  the  United  States  in  bulk  < 
tannage  and  value  of  cargoes.  The  general 
coastwise  trade  is  very  extensive.  It  is  the 
leading  oil  port  of  New  England.  There  are 
18  banks  wiUi  cmnbined  capital,  surplus  and  un- 
divided profits  of  $27,607,322.  The  assets  of- 
national  and  State  hanks  and  trust  companies 
amount  to  $203,063,356;  savings  banks,  $57,659,- 
673,  making  a  total  of  $260,723,029.  Individual 
deposits  amount  to  $218,554,406,  to  which  must 
be  added  $3,964,552  deposited  in  loan  assoda- 
ttons.  The  assessed  valuation  in  June  1917  was 
$388,715,600,  induding  real  estate  $23I,838M>; 
tangible  personal  proper W,  $64,651,900;  intangi- 
ble property,  $92,194,860.  The  dt/s  annual 
budget    exceeds    $7,000,000;     Its    gross    debt 
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I  $24^76,830.28;   net  debt,  $15,014,- 

646.56,  including  water  bonds  of  !^,069.g56.44. 
The  net  debt  per  capita  is  $58.87.  The  lax-rate 
is  $18.50  per  $1,000  on  real  estate  and  tangible 
personal  property  and  $4  per  $100  on  intan- 
gible personal  property.  About  $600,000  is  ex-' 
pended  annually  on  the  fire  department  aod 
about  the  same  amount  on  the  police  depart- 
tnent.  Tliere  are  418.18  miles  of  low-pressure 
water-pipes  laid  in  the  city  streets  and  12.46 
miles  of  high-pressure  fire  service  pipes  in  the 
central  district.  There  is  also  an  excellent 
sewerage  system. 

The  educational  facilities  include  five  high 
schools,  17  srammar,  I7  primary,  five  for  indi- 
vidual work,  10  ungraded  for  backward  chil- 
dren, five  open  air,  12  evening,  28  training 
schools,  38  kindergartens,  with  1,010  teachers 
and  212  evening  teachers.  The  cost  of  main- 
tenance is  about  $1,600,000  annually.  The  at- 
tendance in  public  schools  is  34,814,  and  in  13 
parochial  schools  ^156  and  599  in  12  private 
schools.  The  evraing  school  enrolment  is 
6.538. 

History,— Providence  was  founded  by  that 
great  apostle  of  religious  liberty  for  the  New 
World,  Roger  Williams,  who  arrived  from  EJig- 
land  in  Massachusetts  Bay  Colony  in  February 
1631.  He  was  well  received  by  the  Puritans  as 
a  *'godIy  minister*  but  because  of  his  boldness 
in  announcing  his  views  regarding  the  power 
of  magistrates  in  religious  matters  he  was 
forced  to  seek  refuge  with  the  Pilgrims  at 
Plymouth.  Subsequently  he  went  to  Salem, 
where  his  convictions  regarding  religious  free- 
dom incurred  the  displeasure  of  the  General 
Court,  and  in  January  1636  he  was  ordered  to 
return  to  England;  he  refused  and  fled  into  the 
wilderness.  Accompanied  by  five  other  men 
from  Salem  he  had  no  fixed  abode  for  weeks, 
but  in  June  1636  he  began  a  settlement  at  a 
point  north  of  the  present  site  of  Saint  John'* 
Church  in  Providence.     Williams  obtained  a 

Srant  to  lands  covering  what  is  now  part  of 
hode  Island  west  of  Narragaitsett  Bay,  from 
the  Indians,  the  earliest  deed  on  record  bdng  a 
mwnorandum  dated  24  March  1637.  In  1640 
articles  of  agreement  were  adopted  by  the  set- 
tlers as  the  basts  of  the  town  government,  all 
affairs  being  regulated  by  a  monthly  town  meet- 
ing. A  royal  charier  was  obtained  in  1644 
uniting  various  settlements  about  the  bay,  as 
'Providence  Plantations  in  the  Narragansett  Bay 
in  New  England."  Providence  being  on  the 
mainland  and  more  exposed  to  the  attacks  of 
Indians,  grew  less  rapidly  than  Newport  on  the 
island  of  Rhode  Island,  and  in  1676  was  nearly 
deserted.  Less  favorably  situated  for  shipping 
than  Newport,  Providence  grew  but  slowly;  in 
1730  the  population  of  Providence,  which  in- 
cluded four  settlements,  was  3,916.  In  1750  the 
population  of  Newport  was  twice  that  of  Prov- 
idence, and  1774  the  population  of  the  town 
of  Providence  proper  was  but  4,321,  though  by 
this  time  the  population  of  Providence  County 
was  greater  than  thai  of  Newport  County.  The 
first  notice  of  a  schoolhouse  in  the  town 
records  appears  in  1752.  A  charter  for  a  col- 
lege was  granted  in  1764,  and  Providence 
County  raising  the  most  money,  the  first  build- 
ing was  erected  at  Providence  in  1770.  This 
was  the  beginning  of  Brown  University,  Prov- 
idence was  one  of  the  first  towns  in  America 
to  have  a  public  library,  a  set  of  books  having 


been  bought  by  subscription  before  1754  by  a 
company  formed  for  that  purpose.  During  the 
whole  of  the  18th  century  Provideoce  was  a 
quiet  community,  where  people  lived  nmply 
with  few  amusements.  The  first  theatrical  per- 
fonnaitce  was  given  by  an  English  company  ii 


1762.  The  first  fire  en^ne  was  purchased  about 
175S.  The  first  advertisement  ot  a  regular  stMC 
line  to  Boston  appears  1767;  tbe  stage  made 
weekly  trips.  The  first  public  market-house  was 
erected  in  1773.  In  die  disputes  with  En^and 
that  preceded  the  outbreak  of  tlie  Revolutioii 
Providence  took  a  considerable  part.  The  first 
overt  act  of  resistance  to  England  was  the  de- 
struction of  the  aimed  schooner  Gaspee  in  1772. 
During  the  Revolution  Newport  was  oqnipied  by 
the  British  from  1776  to  1779.  and  the  com- 
merce of  Providence  was  abnost  cut  off  by  the 
British  fleet,  though  a  number  of  privateers 
hailing  from  Providence  preyed  on  English 
commerce.  After  the  Revolution  commerce 
slowly  moved  again,  trade  being  with  Europe, 
China  and  Central  and  South  Ajuerican  porta. 
In  1801  a  fire  destroyed  prtmerty  valued  at 
$300,000,  and  in  1815  a  great  gale  wrecked  many 
vessels  and  did  damage  to  the  amount  of  $1,000,- 
000.  From  this  time  on  the  growth  of  Provi- 
dence was  steady  if  not  ra^id,  the  popuUtioa 
about  doubling  evei7.20  years.  Government  t^ 
town  meeting  proving  inadequate  to  meet  the 
public  needs,  a  dty  charter  was  adopted  in  1831. 
The  history  of  Providence  during  we  19th  cen- 
tury is  largely  that  of  the  industrial  progress  of 
the  nation.  The  government  is  vested  in  a 
mayor  and  tacameral  council.  The  latter  elects 
several  of  the  administrative  officers.  Con- 
nected widi  the  suburban  but  separate  munic- 
ipalities of  Cranston,  Pawtudcet,  Warwick  and 
East  Providence,  there  is  in  a  comparatively 
small  area  an  aggregate  civic  population  of  over 
half  a  million,  to  which  the  city  of  Providence 
contributes  263,218. 

Bibliograpbv.— Bayles,   'History  of  T 
nice  County*  (New  York  1891 )  j  Greene,  i 


of  the  Tenth  Unitnl  States  census;  the 
'Early  Records  of  the  Town  of  Providence' 
{IS  vols..  Providence  1892-99):  Kirk,  William 
(ed.),  <A  Modern  City:  Providence,  R.  I.,  and 
its  Activities'  (Chicago  1912) ;  Powell.  L.  P., 
•Historic  Towns  of  New  England'  (New  Yoric 
1898) ;  Stokes,  H.  K.,  'Finances  and  Administra- 
tion of  Providence,  1636-190P  (Baltimore 
1903). 

Clarence  A.  Corrotr, 
Secretary  Chamber  of  Commerce. 
PROVIDENCE,  t»  theology,  the  super- 
vision exercised  by  God  over  his  creatures  and 
the  universe;  the  doctrine  being  that  divine 
power  is  possessed  and  exercised  in  every 
Hnallost  detail  of  life.  The  doctrine  differs 
from  omnipotence,  which  does  not  insist  that 
the  power  possessed  by  the  Deiw  is  exercised; 
and  from  naturalism,  which  holds  that  die  uni- 
verse is  governed  by  natural  laws  with  which 
God  does  not  interfere.  Religion  and  mytholop' 
agree,  from  their  earliest  records,  in  placing  the 
affairs  of  men  under  the  guidance  of  divine 
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to  others  in   1820   (Steura  de  la  Charit^ 

Providence),  by  Pastor  Dujarie  in  the  parish 
of  Ruille,  diocese  of  Le  Kans  (department  of 
Sarthe).  It  gradually  extended  beyond  this 
parish,  and  was  auChoriied  in  1836.  The  final 
approval  of  the  rules  and  constitution  was  given 
^  the  Holy  See  in  1887.  A  colony  from 
Ruille  opened  the  first  institute  of  the  order  in 
lie  United  States  on  22  Oct  1840  at  Saint 
Mary's,  near  Terre  Haute,  Vipo  County,  Ind. 
Establishments  are  conducted  by  the  order  in 
the  archdioceses  of  Baltimore,  Boston  and 
Chicago  and  in  the  dioceses  of  Fort  Wayne, 
Rocktord,  Indianapolis  and  Peoria.  In  1918  the 
order  bad  char^  of  74  parochial  schools,  32 
academies  for  higher  education,  one  industrial 
school,  one  college  and  two  orphan  asylums, 
with  a  total  of  25,841  pupils.  The  mother-house 
is  located  at  Saint  Mary-of -the- Woods,  Vigo 
County,  Ind.,  formerly  the  centre  for  1,332 
sisters.  Another  mother-house  is  located  at 
Brightside,  Holyoke,  Mass.,  with  345  sisters,  20 
novices  and  10  postulants,  conducting  orphan 
asylums,  homes  for  a^ed  men  and  women,  hos- 
pitals and  working  girls'  homes  in  the  dioceae 
of  Springfield,  Mass. 

PROVIDENCE  PLANTATIONS.  See 
Rhode  Island,  History. 

PROVINCE  is  a  lerritoiy,  section  or  dis- 
trict of  a  nation  or  government.  Among  the 
Romans  a  province  was  a  district  of  conquered 
ooimtry,  governed  by  a  proconsul  or  propnetor. 
The  first  Roman  province  was  Sicily,  241  b.c 
From  the  time  of  Augustus  diey  were  divided 
into  the  senatorial  provinces  and  the  imperial 
provinces.  The  latter  coinprised  those  which 
were  most  exposed  to  hostile  inroads,  and  the 
administration  of  which  was  left  entirely  to  the 
emperor  under  the  pretense  of  sparing  the  Sen- 
ate and  people  the  trouble  of  managing  them, 
but  in  reality  to  keep  the  army  in  fats  own 
hands.  Under  the  empire  the  provinces  were 
much  better  governed  than  they  had  been  under 
the  republic  One  reason  of  this  was  that  the 
emperors  were  more  disposed  to  pay  regard  to 
die  complaints  of  the  provinces  than  the  re- 
publican courts  had  been,  for  the  latter  were 
brgely  composed  of  men  who  had  themselvts 
profited,  or  who  hoped  to  profit,  by  the  same 
kind  of  maladministration  with  which  the  gov- 
ernors were  charged,  and  were,  therefore,  al- 
ways willing  if  possible  to  connive  at  such 
offenses.  In  addition  to  this  the  provincial  gov- 
ernors under  the  empire  received  fixed  salaries, 
which  lessened  the  temptation  to  resort  to  il- 
legal exactions  lo  indemnify  themselves  for  the 
expenses  that  they  necessarily  incurred  tn 
soliciting  the  office  diat  was  an  indispensable 
condition  of  their  governorship. 

In  modern  times  the  term  has  been  applied 
to  colonies  or  to  dependent  countries  at  a  dis- 
tance, or  to  the  different  divisions  of  a  king- 
dom itself.  The  name  has  sometimes  been  re- 
tained by  independent  states.  Thus,  the  re- 
public of  Holland,  after  it  had  thrown  off  the 
Spanish  yoke,  was  called  the  United  Provinces: 
and  the  At^entine  RepubUc  used  lo  be  calletl 
the  United  Provinces  of  La  Plata.  In  the 
canon  law  the  term  is  applied  to  the  jurisdic- 
tion of  an  archbishop.  In  the  Roman  Catholic 
Church  it  is  also  given  to  the  territorial  divi- 
sions of  an  ecclesiastical  order  such  as   the 


Franciscans,  as  wril  as  to  diose  of  the  Propa- 
ganda. For  exhaustive  accounts  of  the  Roman 
provinces  and  their  administration  consult 
^Arnold,  W,  T.,  'Roman  Provincial  Administra- 
tion' (1879) ;  Moramsen,  'Roman  Provinces 
under  the  Empire'  (1884),  and  Taylor,  T.  M„ 
'Constitutional  and  Political  Hislory  of  Rome' 
(1899). 

PROVINCE  HOUSE,  a  brick  mansion  In 
Washington  street,  opposite  the  head  of  Milk 
street,  Boston,  Mass.  It  was  tuilt  in  1679  for 
Peler  Sargeant,  a  rich  merchant,  who  used  it 
as  a  dwelling.  In  1716  it  was  purchased  by  the 
provincial  legislature.  From  then  on  it  was  the 
residence  of  the  colonial  governors.  After  the 
Revolution  it  housed  some  of  the  officers  of 
the  Commonwealth.  In  1811  it  was  given  by 
the  Slate  to  rtie  newly  incorporated  Massachu- 
setts General  Hospital  as  part  of  its  endow- 
ment. The  trustees  of  this  instilulion  leased  it 
in  1817  to  a  tenant  who  converted  it  to  the  uses 
of  business.  It  finally  became  a  tavern,  a  negro 
minstrel  hall,  and  in  October  1864  was  de- 
stroyed by  fire,  only  the  walls  remaining  stand- 
ing. Nauianiel  Hawthorne  used  it  as  the  set- 
ting for  his  'Legends  of  the  Province  House' 
(1838-39)  which  were  later  reprinted  in  'Twice- 
told  Tales.'  Consult  Drake,  S.  A,,  <01d  Land- 
marks and  Historic  Personages  of  Boston* 
(Boston  1876)  ;  Hawthorr.e,  N.,  'Twice-told 
Tales'  (edited  with  notes  by  J.  H.  Scott,  in 
Riverside  LUerature  Stries.  Boston   1907). 

PROVINCETOWN,  Mass,,  town,  Barn- 
stable County,  at  the  extremity  of  Cape  Cod, 
and  on  the  New  York,  New  Haven  and  Hart- 
ford Railroad.  The  eariiest  visitor  to  this 
place  of  which  there  is  any  record  was  Bar- 
tholomew Gosnold,  15  May  1602;  it  was  visited 
by  Capt  John  Smith  on  his  voyage  to  Vir- 
Binia  in  1614,  and  on  II  November  (O.  S.) 
the  MayHovier  anchored  in  the  harbor  and 
remained  one  month  before  ^ing  to  Plymouth, 
and  here  the  compact  for  their  own  government, 
said  to  be  the  first  form  of  constitutional  Rov- 
ernment  in  history,  was  prepared  and  signed: 
here  Perigrine  White,  the  first  English  diild 
bom  in  New  .England,  first  saw  light,  and  Wre 
Dorothy  Bradford,  wife  of  the  governor,  was 
drowned.  In  commemoration  of  this  visit,  the 
United  States  government,  in  conjunction  with 
the  Commonwealth  of  Massachusetts  and  the 
Pilgrim  Memorial  Association  of  Provincetown, 
erected  an  imposing  granite  monument,  254  feet 
high,  on  Town  Hill  in  the  centre  of  the  town, 
at  a  cost  of  $100,000,  which  was  dedicated  by 
President  Tafi  on  5  Aug.  1910.  The  town  re- 
mained a  precinct  for  many  years,  and  was  in- 
corporated as  a  town  in  1727.  The  principal  in- 
dustry of  the  people  is  fishing,  and  in  June 
1915  a  fleet  of  75  vessels  of  all  kinds  were  en- 
gaged in  this  industry.  There  are  six  large 
cold  storage  plants  for  fish  freezing  with  a 
capacity  oT  80,000  barrels,  a  board  of  trade, 
one  national  'bank,  one  savings  bank,  four 
Protestant  and  one  Catholic  churches,  a  public 
library,  four  private  art  schools,  a  higji  school 
and  an  art  association.  In  recent  years  it  has 
become  popular  as  a  summer  resort.    Pop.  4,370. 

PROVINCIAL  LETTERS  ( 'Lettres 
provinciales' ) ,  by  Pascal,  or  Provincial  Let- 
ters, as  Aey  are  usually  called,  thoiiKh  th^ 
are  more  accurately   letters  purporteo  to  be 
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wriiten  to  a  friend  in  the  provinces,  mark  an 
important  stage  in  the  great  quarrel  between 
the  Jesuits  and  the  Jansenists.  These  two 
parties  were  struggling  in  the  17th  century  foE 
the  religious,  mora!  and  intellectual  control  of 
France,  As  the  Jesuits  painted  religion  al- 
luring and  the  Jansenists  made  it  out  almost 
oppressive  in  its  austere  majesty,  the  two 
sects  were  diametricaHy  at  variance.  Amauld, 
die  great  Jansenist  theologian  and  friend  of 
Pascal,  was  a  leader  in  the  controversy.  In 
1655  he  was  involved  in  a  religious  dispute,  and 
his  views  were  in  January  1656  condemned  by 
the  Sorbonne  or  theological  faculty,  Arnauld, 
realizing  that  his  own  involved  controversial 
writings  could  not  appeal  to  the  ordinary  man, 
sought  the  help  of  Pascal,  who  brouD^t  out  the 
first  'Provinciale'  on23  Jan.  16S6.  They  lasted 
until  March  1657.  Pascal  wrote  18  letters, 
began  a  I9th  and  had  planned  a  2Dth,  They 
are  supposed  to  tell  a  friend  in  the  provinces 
what  is  happening  in  Paris  between  tt.e  Jesuits 
and  the  Jansenists.  Pascal  attacks  both  the 
tk)gma  and  the  morals  of  the  Jesuits.  He 
argues  the  logically  consistent  Augustinian  de- 
terminism, carried  even  beyond  the  doctrines 
of  Saint  Aupustine,  which  was  at  the  bottom 
of  the  teachings  of  Jansenists,  He  aimed  to 
show  the  inconsistency  of  the  Pelagians  or 
semi -Pelagians,  as  he  railed  the  Jesuits,  in  try- 
ing to  reconcile  doctrines  of  God's  foreknowl- 
e^e  and  of  salvation  imparted  bv  grace  with 
man's  liberty  to  accept  or  reject  what  is  offered 
to  his  choice.  But  Pascal's  most  effective  as- 
saults were  made  against  the  morals  o'  the 
e suits  as  Molinists  or  followers  of  the  casuist 
olina.  The  Jansenists  were  rigid,  unbending 
moralists,  unwilling  to  compromise  in  the 
slis^test  degree  in  word  or  in  deed,  even  for 
the  sake  of  a  greater  good.  The  Jesuits  de- 
sirous of  nuking  converts  had  not  invented 
but  developed  doctrines  of  casuistry,  or  the 
study  of  cases  of  conscience,  by  which  in  cer- 
tain contingencies  allowance  could  be  made  for 
deviation  from  the  path  of  rectitude.  Pascal 
made  the  most  of  his  opportunities  to  attack 
the  Jesuits'  excuses  for  'equivocation*  and 
•mental  restrictions,'  and  Aarged  them  with 
teaching  hypocrisy,  unchastity  and  other  sins. 
The  Letters  form  one  of  the  most  important 
examples  of  pamphlet  literature  in  history. 
They  deal,  of  course,  with  conditions  and  events 
now  largely  forgotten,  but  they  were  of  ex- 
traordinary importance  in  their  day  and  con- 
tributed greatly  to  the  permanent  discrediting 
with  so  many  people  of  the  Jesuit  order.  They 
are  undoubtedly  often  unfair  in  their  sarcasm 
and  dialectical  victories,  perhaps  sometimes 
even  in  statements  of  facts,  but  their  vivid- 
ness and  lucidity  make  them  a  monument  in 
French  literature  and  one  of  the  cluef  examples 
of  early  classical  French  prose- 

BibUogr&phjr. —  Important  editions  of  the 
•Lettres  provmciales'  are  by  FeugSre  (2  vols,, 
1887-95),  and  in  the  edition  of  Pascal's  works, 
edited  by  Brunschvicg,  Boutroux  and  Gazier 
and  published  in  the  series  of  'Grands  Ecri- 
vains  de  la  France.' 

Charles  H,  C.  Wrtoht, 

_,___.     .,   r        hi 

Harvard  Universtly, 

PROVING  GROUND,  a  space  provided 

for  testing  ordnance  and  maldng  ballistic  ex- 


periments. The  United  States  army's  proving 
^ound  is  at  Sandy  Hook,  N.  J,  The  navy  has 
Its  proving  ground  on  the  Potomac  River  ai 
Indian  Head,  Md. 

PROVO  (pro'vo)  CITY,  Utah,  county- 
seat  of  Utah  Coiuiiy,  on  the  Provo  River,  and 
on  die  San  Pedro,  Los  Angeles  and  Salt  Lake, 
the  Rio  Grande  Western  and  the  Salt  Lake  and  i 

Utah  Electric  railroads,  about  45  miles  south  of  ' 

Salt  Lake  City.    It  was  settled  in  1&I9.  and  in  | 

1851  was  chartered  as  a  city.  It  is  in  a  r^itm 
in  which  the  iirincipal  occupotioDs  are  agricul-  I 

ture,  stock-raising  and  cnJtivatton  of  fruit  The 
chief  manufactures  are  flour,  lumber,  tin  and 
iron  roofing,  woolen  goods  and  canned  fruit 
There  is  a  large  trade  in  farm  product!,  live- 
stock, fruit,  lumber  and  in  the  importing  of 
groceries  and  textiles.  iThc  place  is  visited  by 
many  tourists  on  account  of  the  Provo  Cafion,  , 
Utah  Lake  and  Bridal  Veil  Falls  in  the  vicinity. 
It  has  the  State  insane  asylum  and  a  Mormon 
tabernacle.  It  is  the  seat  of  the  Br^iam 
Young  University  (Uormon).    Pop.  10,0d6. 

PR0V008T,  pf«-v«',  Sunnel,  American 
Protestant  Episcopal  Irisfaop:  b.  New  York,  2b 
Ft*.  1742;  d-  there,  6  Sept  1815.  He  was 
graduated  at  King's  College  (now  Columbia)  in 
1758,  at  its  first  commencement;  went  to  Eng- 
land in  1761  to  prepare  for  ordination,  studied 
at  Saint  Peter's  College,  Cambridge  University. 
and  was  ordained  deacon  and  priest  in  1766. 
Retumine  to  America  he  became  assistant 
rector  of  Trinity  Church,  New  York.  He  re- 
signed in  1771.  In  1784  he  was  elected  rector 
of  Trinity  Church.  In  the  same  year  he  was 
appointed  a  regent  of  the  University  of  New 
York  ai*d  was  given  the  degree  of  D.D.  by  the 
University  of  Pennsylvania.  Throughout  the 
Revolution  he  look  a  firm  stand  in  favor  of  the 
liberty  of  the  colonies,  and  was  (Aaplain  to 
Congress  in  1785  as  well  as  to  the  United  Slates 
Senate  in  17^,  In  1787  he  was  appointed  a 
trustee  of  Columbia  College.  After  presiding 
at  the  general  convention  held  in  Wilmington 
in  1786  (the  absent  Seabury  being  the  only 
bishop  in  America),  he  set  sail  for  England  in 
company  with  William  White  to  receive  episco- 
pal consecration,  baving  been  elected  as  bishop 
of  New  York.  A  special  act  of  Parliament  hav- 
ing been  passed  empowering  the  archbishops  of 
Canterbury  and  York  "to  consecrate  to  the  office 
of  a  bishop  persons  being  subjects  or  dtizens  of 
countries  out  of  His  Majesty's  dominions,* 
Provoost  and  White  were  consecrated  by  these 
prelates  and  the  bishops  of  Bath  and  Welts  and 
Peterborough  in  the  diapel  of  Lambeth  Palace, 
4  Feb.  1787.  Bishop  Provoost  resigned  *e  rec- 
torship of  Trinity  Church  in  1800  and  his  see 
in  1801,  but  the  House  of  Bishops  declined  to 
receive  his  resignation,  giving  consent,  however. 
to  the  consecration  of  Dr.  Benjamin  Moore  as 
assistant  Jiishop,  He  is  buned  in  Trinity 
churchyard.  Consttlt  Berrian,  W.,  'An  His- 
torical Sketch  of  Trinity  Church'  (New  York 
1847)  :  Dix,  M.,  ed.,  'A  History  of  the  Pari* 
of  Tnnity  Oiurch,  New  York*  (4  vols..  New 
York   18*^1906)  ;    Francis.   J.   W.,    'Old   New 


1888);   Hartley,   I,  S.   'Rt   Rev.   S.   Provoost' 
(in  Magaatie  of  Ameriean  Historv,  Vol.  XXVI, 

L115,  New  York  1891) ;  Peny,  W.  S.,  'Bishop 
ibury  and  Bishop  Provoost*  (1862);  'Pro- 
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voost,  A.  J.,  'Biotn^phical  and  Genealogical 
Notes  of  Uie  Provoost  Family'  (New  York 
1895):  Purple,  E.  R.,  'Geneaio^eal  Notes  on 
the  Provoost  Family'  (New  York  1875) ; 
Schroeder,  T.  F.,  'Memorial  of  Bishop  Hobart' 
(New  York  1831);  Wilson. J.  G..  ed..  'Cen- 
tennial History  of  the  P.  E.  Church  in  the 
Diocese  of  New  York,  1785-1885'  (New  York 
1886)  ;  id,  'Samuel  Provoost,  First  Bishop  of 
New  York>  (in  New  York  Geneatogicat  and 
Biograpkical  Record,  Vol.  XVIII,  p.  1,  New 
York  18B7). 

PROVOST,  one  who  is  set  over  others; 
one  who  is  appointed  to  superintend  or  preside 
over  something;  the  principal,  bead  or  utief  of 
certain  establishments  or  bodies;  applied  to  (1) 
a  jailer;  the  keeper  of  a  prison;  (2)  the  head 
of  the  faculty  or  principal  of  several  colleses 
in  the  English  universities  of  Oxford  and  Cam- 
bridge ;  the  principal  of  the  University  of  Dub- 
lin. In  the  case  of  a  few  collies  in  the  United 
States  (e.g.,  University  of  Pennsylvania)  the 
term  is  used  in  the  same  sense;  (3)  in  Scottish 
cities  the  mayor  is  called  provost,  and  in  Aber- 
deen, Dimdee,  Edinbur^  and  Glasgow  'lord 
provost":  (4)  in  ecclesiastics  it  is  sometimes 
used  in  toe  same  sense  as  prior,  or  to  designate 
the  head  of  a  chapter,  corresponding  to  the  more 
frequent  term  "dean" :  in  the  German  Lutheran 
State  Church  is  applied  to  the  pastor  of  the 
principal  church 'in  a  district;  (5)  in  France 
the  judge  of  certain  royal  and  feudal  courts, 

PROVOST-MARSHAL,  in  militaiy  af- 
fairs, an  officer  who  takes  cognizance  of  offenses 
against  discipline,  orders  the  arrest  and  the 
punishment  of  deserters  and  other  offenders  ac- 
cording lo  tlie  sentence  of  a  court-marlial,  and 
maintains  order  generally.  In  the  British  army 
the  provost-marshal  has  the  rank  of  captain. 
and  superintends  the  preservation  of  order,  ana 
is  really  the  head  of  tbt  military  police  of  a 
camp  or  miUtary  district.  In  the  United  States 
army  there  is  a  provost- marshal-general  who 
supervises  the  work  of  the  several  divisions. 
and  to  this  was  added  in  1917-18  the  charge  ot 
the  operation  of  the  Selective  Service  (Con- 
scription) Laws,  and  the  mnltitudinoi»  duties 
inddent  thereto.  See  (iwiRi-MABnAL;  Mili- 
TABY  Law. 

PROXY,  person  who  is  empowered,  or  the 
instrument  hy  which  a  person  is  empowered,  to 
act  or  vote  for  another,  most  freQuently  used  in 
the  case  of  public  assemblies,  conventions, 
boards  of  directors,  meetinfcs  of  shareholders, 
etc.  In  Great  Britain  ever>  member  of  the 
House  of  Lords  was  formerly  permitted,  on 
obtaining  a  nominal  license  from  the  Crown, 
to  appoint  another  lord  of  Parliament  his  proxy 
lo  vote  for  him  in  his  absence.  Only  a  spiritual 
lord  could  be  proxy  for  a  spirilual  lord,  and  a 
temporal  for  a  temporal  lord,  and  no  peer  could 
hold  more  than  two  proxies  at  the  same  time. 
Proxies  were  never  used  in  judicial  business 
or  in  committees  of  the  House,  nor  could  a 
proxy  sign  a  protest.  The  practice  of  admitting 
proxies  was  discontinued  in  1867, 

PRUDDEN,  prud'&a,  Theophil  Mitchell. 
American  physician  and  author:  b.  Middlebury, 
Conn..  7  July  1849.  He  was  gi^uated  from 
the  Sheffield  Scientific  School.  Yale,  in  1872; 
from  the  Yale  Medical  School  in  18/5  and  re- 
ceived the  degree  of  LL.D  from  Yale  in  1897. 


Besides  contributing  to  the  scientific  literature 
of  patholosy  and  ofbacteria  and  their  inflttence 
in  disease,  he  has  written  on  these  and  other  sci- 
entific topics  for  the  general  public  He  is 
emeritus  professor  of  pathology  in  the  College 
of  Physicians  and  Surgeons,  Columbia  Univer- 
sity, New  York.  Among  his  writings  are 
'Handbook  of  Pathological  Anatomy  and  His- 
tology' (lOih  ed,  1914).  with  F.  Delafield; 
'Story  of  the  Bacteria'  (1899) ;  'Dust  and  its 
Dangers';  'Water  and  Ice  Supplies'  (1891); 
'On  the  Great  American  Plateau'   (1907). 


advocate  and 
afterward  became  a  functionary  of  the  gov- 
ernment. From  a  life  of  pleasure  and  worldli- 
ness  he  was  reclaimed  by  his  conversion  to 
Christianity,   retired  to  a  cloister  in  his  57th 


the  religious  poems  which  have  made  his  repu- 
tation as  the  greatest  Christian  poet  of  Che  4th 
and  5th  centuries  in  the  Latin  Church.  This 
was  the  golden  a^  of  Latin  patristic  letters  and 
his  contemporaries  included  Ambrose,  Jerome 
and  Augustine.  It  is  quite  evident  that  ne  was 
a  profound  student  of  classic  latinity,  for  he 
shows  a  complete  mastery  of  the  epic  and  lyric 
metres  of  Roman  literature,  and  at  the  same 
lime  these  poetical  works  are  purelv  Christian, 
full  of  devotional  feeling  and  theological  lore. 
His  'Liber  Cathemerinon'  consists  of  12  reli- 
gious poems  for  daily  use;  while  'Psychoma- 
chia'  is  an  allegorical  description  of  the  strug- 
gle between  good  and  evil  in  the  human  soul. 
'Peri  Stephanon'  is  a  metrical  martyrology. 
Other  works  by  him  are  'Apotheosis';  'Ka- 
ma rtigenia' ;  'Contra  Symmacnum';  and  'Dit- 
lochaon,'  the  first  three  being  polemic,  the  last 
chiefly  of  arclueologic  interest.  There  are  many 
manuscripts  of  Prudentius'  works;  the  best  of 
these  is  considered  to  be  that  in  the  Bibliotheque 
Nationale,  Paris  (Latin  Department,  8084), 
dating  from  the  early  6th  century.  There  are 
also  a  great  number  of  editions  of  his  writings. 
Amongst  these  should  be  mentioned  Giselin 
(Antwerp  1564)  ;  Arevalo  (Rome  1788),  the  lat- 


barins  (Tubingen  1845) ;  Dressel  (Leipzig 
1886).  A  still  more  recent  critical  edition  has 
been  undertaken  by  J.  Bergman  and  is  still  un- 
completed. There  are  a  number  of  English 
translations  of  some  of  his  works  amongst 
which  should  be  mentioned  Anon.,  'Psychoma- 
chia ;  the  War  of  the  Soul :  or  the  Batde  of  the 
Virtues  and  Vices'  (London  1743) ;  Anon., 
'The  Cathemerinon  and  other  Poems  in  Eng- 
lish Verse'  (London  1845) ;  Pindcr,  N..  ed, 
'Selections  from  the  Less  Known  Latin  Poets' 
((Cambridge  1866)  ;  Morrison,  G..  translator, 
'Hymns,  etc'  (iJondon  and  Cambridge  1887- 
91);  Thackeray.  F.  St  J.,  'Translations  from 
Pmdentius'  (London  IWO)  ;  Pope,  R.  M.,  and 
Davis.  R,  F.,  translators,  'Cathemerinon'  (New 
York,  n.d).  Onsult  Banmgartner.  A.,  'Die 
Latejnische  und  Griechische  Litteratur  der 
Christiichen  Volker'  (in  'Geschichte  der  Welt- 
lilteratur'  Vol.  IV,  Freiburg  1900)  ;  Berirman, 
J.,  'Lexicon  Prudentianuia*  (Up^a  1894) ; 
id,  'De  Codictnn  Prudentianonnn'  (in  Kaittr- 
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(London  1906) ;  Boissier,  G.,  'La  Fin  du  Pa- 
ganisme'  (Vol.  II,  p.  105,  Paris  1891)  ;  Brock- 
naus,  C,  'Pnidentius  in  seiner  Bedenlung  fur 
die  Kirche  seinere  Zeit>    (Leipzig  1872)  ;   Bur- 

1,  J.  M.,  'Glosgmata  de  Pnidentio*   (in  Utti- 


.  __.  _,  No.  4,  Cincinnati  1905);  Chevanne, 
,  'Le  Patriotisme  de  Prudence'  (in  Revue 
d'Hisloire  el  de  Litleralttre  Religieuse,  Vol. 
IV.  Paris  1899) ;  Delisle,  L.  V..  'Note  sur  k 
Manuscrit  de  Prudence  No.  8084,  etc'  (Paris 
1867);  Ehrhard,  A.,  <Die  Altchristliche  Lit- 
teratur  und  ihre  Erforschung  Seit  1880'  (Frei- 
burg 1894)  ;  Glover,  T.  R.,  'Life  and  Letters  in 
the  4th  Century'  (New  York  1902)  ;  Lease, 
E.  B.,  'A  Syntactic,  Styhstic,  and  Metrical 
Study  of  Prudentius'  (Baltimore  189S);  Mai- 
gret,  F.,  'Le  Poete  chretien  Prudence'  (Paris 
1903)  ;  Manitius,  M.,  'Beitrage  lur  Geschichte 
Fruhdiristlicher  Dichter  im  Wiltelaher'  (in 
Phiiosophische  Akademie  zu  Wien,  SitintigS' 
berichle.  Vol.  XII,  p.  26,  Vienna  1889);  id.. 
'Geschichte  dcr  Christlich-Lateinischen  Poesie' 
(Stuttgart  1891):  Paul,  L.,  'Etude  sur  Pru- 
dence' (Paris  1862);  Puech,  A.,  'Prudence' 
(Paris  1888);  Rosier,  A^  'Der  Katholische 
Dichter  A.  Prudentius  (-lemens*  (Freiburg 
1886)  ;  Schanz,  M.,  'Geschichte  der  Romischen 
Ulteratur'  (Vol.  IV,_  Munich  1904)  ;  Schmili, 
M.,  'Die  Gedichte  des' Prudentius  und  ihre  Ent- 
slelungszeit'  (Aachen  1889)  ;  Stxt,  G.,  'Die 
Lyrischen  Gedichte  des  Prudentius'  (Stutt- 
gart 1889)  ;  Stettiner,  R.,  'Die  Illustrierten 
Prudentinshandschriften'  (Berlin  1895) ; 
Windstedt,  £.  O.,  'Notes  on  the  Manuscripts  of 
Prudenlino'  (in  Journal  of  Theology,  Vol. 
XXIX.  p.  166,  London  19M). 

PRUDHOMMBS,  ConieiU  de,  k6n-sa-e 
de  pru-ddm,  courts  of  conciliation  in  France 
for  deciding  small  disputes  between  worlcmen 
and  enjpli^ers.  The  first  councils  called  by 
this  name  in  Paris  were  formed  in  1296  in  the 
reign  of  Philippe  le  Bel,  when  24  prud'hommes 
were  appointed  to  assist  the  provost  of  the  mer- 
chants in  settling  disputes  between  merchants 
and  manufacturers  at  the  fairs  and  markets. 
After  the  Revolution  of  1848^  at  which  period  7S 
towns  had  conseils  de  prud'hommes,  the  whole 
legislation  on  this  subject  was  revised.  All  the 
patrons  and  workers  of  industrial  establish- 
ments within  the  circle  of  jurisdiction  of  the 
council  of  prud'hommes  were  made  eligible  as 
electors.  In  June  1853  a  law  was  passea  which. 
with  some  modifications,  is  still  in  force.  The 
patrons  and  the  workmen  are  formed  into  sep- 
arate electoral  colleges,  each  to  elect  an  equal 
number  of  prud'hommes.  Qualifications  for 
election  are  a  minimum  age  of  30  years,  ability 
to  read  and  write  and  citizenship.  The  office 
used  to  he  honorary,  but  compensation,  vary- 
ing localljr,  is  now  permitted  by  law.  The  gen- 
era! consdl,  besides  the  president,  vice-president 
and  secretary,  is  composed  of  an  equal  number 
of  patrons  and  workers,  with  a  minimum  mem- 
bership of  six.  They  are  elected  for  six  years, 
one-half  of  the  membership  being  renewed 
every  three  years.  The  jurisdiction  of  the  con- 
seils is  summary  and  without  appeal  for  simis 
under  200  francs;  above  that  sum  an  appeal 


lies  to  the  tribunals  of 
dents  and  vice-presidei 
prud'hommes  are  elected  by  the  conseils  for  o 
year,  one  being  a  patron  and  the  other  a  work- 
man. The  number  of  conseils  de  prud'hommes 
is  now  about  225.  Consult  Block,  R.,  and  Chau- 
mel,  H.,  'Traite  Theorique  et  Pratique  dea  Con- 
seils de  Prud'hommes*  (Paris  1912);  Block, 
M.,  'Dictionnaire  de  1' Administration  Fran- 
caise'  (Vol.  II,  Paris  1905) ;  QumI,  G., 
'Traiti  Pratique  des  Conseils  de  Prud'- 
hommes' (Paris  1908)  ;  Thomas,  E.,  'Les  Con- 
seils de  Prud'hommes,  leur  Histoire,  leur  Or- 
ganisation'  (Paris  1888). 

PRUDHON,  Pierre  Paul,  pe-ar  prfi-doii, 
French  painter :  b.  Cluny,  Sa6ne-et-Loire,  4 
April  17W;  d.  Paris,  16  Feb.  1823.  He  received 
his  first  instruction  in  his  art  at  Dijon  under 
Devosge.  In  1780  he  went  to  Paris.  Two  years 
later  he  won  a  competition  for  a  Roman  schol- 
arship offered  by  the  estates  of  Burgundy.  He 
arrived  in  Rome  early  in  1785  and  devoted  him- 
self assiduously  to  study,  forming  bis  style  on 
that  of  the  16th  century  masters,  especially 
Leonardo  da  Vinci  and  Correggio.  He  returned 
to  Paris  in  1789  and  painted  portraits,  gaining 
with  difficulty  his  living  under  the  Terror.  He 
gradually  made  himself  known,  although  his 
misfortunes  had  been  early  aggravated  by  a 
marriage  undertaken  under  circumstances  of 
great  imprudence ;  and  in  1830  he  became  fa- 
mous by  his  timely  picture  'Truth  Descending 
from  Heaven.'  In  1808  appeared  in  the  Salon 
his  'Psyche  Carried  off  by  Zyrfiyrus'  and 
'Crime  Pursued  by  Justice  and  Divine  Ven- 

Sance,'  the  latter  now  in  the  Louvre.  From 
is  time  bis  position  was  assured.  In  1808 
he  received  the  Legion  of  Honor  and  in  1816 
was  made  a  member  of  the  Institute.  In 
years  he  also    found  compensatiDn   for 


Besides  paintings  and  mural  decoratiot 
also  made  many  designs  for  elaborate  fur- 
niture for  the  emperor  and  his  family  amongst 
which  may  be  mentioned  the  cradle  for 
the  Prince  of  Rome,  the  son  of  Napoleon 
I  and  Marie  Louise.  He  also  etched  many 
of  his  works  and  almost  innumerable  en- 
gravings of  many  of  them  were  made  by  etch- 
ers of  his  own  times  and  of  later  periods.  His 
importance  in  the  history  of  French  art  history 
lies  in  the  fact  that  he  indicated  a  revolt  from 
the  cold  classicalism  of  David,  introduced  freer 
and  bolder  pictorial  effects  than  had  so  far  ob- 
tained in  French  art  and  utilized  the  emotional 
and  sentimental  resources  which  lie  in  the  skil- 
ful distribution  of  light  and  shade  in  a  picture. 
Other  works  of  his  are  'Cupid  Chastised'  (Na- 
tional Gallery,  Dublin)  ;  'The  Assumption' ; 
'The  Crucifixion';  'Interview  of  Napoleon  I 
and  Francis  II  after  Auslerlitz'  (Louvre, 
Paris) ;  'Union  of  Love  and  Friendship' ; 
'Venus  and  Adonis';  'An  Unhappy  Family'; 
'Venus  in  ihe  Bath.'  The  last  four  works  are 
in  private  collections,  as  are  also  many  others, 
as  well  as  most  of  his  portraits  and  sketches. 
Seventeen  of  the  latter,  however,  are  to  be 
found  in  the  Louvre.  Works  of  his  may  also 
be  seen  in  museums  at  Angers,  Clierbourg,  Di- 
jon, Montpellier,  Orleans.  Qminper,  etc  A 
sketch  of  a  ceiling  in  Dijon  is  owned  by  the 
Historical  Society,  New  York.    Consult  Bbuw, 
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C.  'Histotrc  des  PdntrM>  (Vol.  Ill,  <Ecole 
Framaise,>  Paris  186S)  ;  Burty,  P.,  *Un  Carnet 
de  P.  P.  PrudTioa*  (in  L'Art,  Vol.  VII,  p.  11. 
Paris  1876);  Climent,  C,  <Prainioii  sa  Vifi 
ses  dluvres  et  sa  Corrcsponc^ce'  (Paris 
1872) ;  Delacroix,  £.,  'Peintres  et  Sculpteurs 
Modernes'  (in  Revue  det  Deux  iiondes,  n.s. 
Vol.  XVI.  p.  432,  Paris  1846)  ;  Duplessia, 
G.  V.  A.  G.,  'Les  CEuvres  de  Prud'hon  i 
I'EcoIc  des  Beaux-Arts'  (Paris  1874);  Forest, 
A.,  'P.-P.  Prud'hon,  1758-1823'  (London 
1913);  Foster,  J.  J.,  'French  Art  from  Wat- 
teau  to  Prud'hon'  (3  vols.,  London  1905^7); 
(^nthiez.  P.,  •Prud'hon'  (in  'Les  Artietei 
Celebres,'  VoL  XI.  Paris  1886)  ;  Goncouri,  E 
dc,  'Catali^nie  Raisonne  de  I'CEuvrc  Peint, 
Dessine  et  Grav£  de  P.  P.  Prud'hon'  (Paris 
1876)  ;  id.,  and  de  Goncourt,  J.  A.,  'L'Art  du 
18e  Sifcle*  (Vol.  II,  Paris  1882) :  GueuUetle, 
C,  'Mile.  Constance  Mayer  et  Prud'hon* 
(Paris  18801;  id..  'Note  et  RenseignmenU 
InJdito  sue  Prud'hon  et  sa  Famille'  Tin  G»- 
Mtte  des  Beaux-Artt,  Piriode  II,  Vol.  XXXII, 


III,  Vol,  XXXVIII.  p.  273,  Paris  1907> ; 
Quatrem^re  de  Quiocy,  A.  C.  'Notice  His- 
torique  sur  la  Vie  et  les  OuvraRes  de  P.-P. 
Prud'hon,  Peintre'  (Paris  1824)  ;  Volart,  Mme. 
■  A.  E.  E..  'Notice  Historique  sur  U  Vie  et  les 
Ouvrages  de  P.-P.  Prud'hon.  Peintre'  (Paris 
1824). 

PSUS  AND  I,  a  work  by  George  William 
Cortis  (q.v.),  first  published  in  18S6.  It  is  a 
series  of  sketches  or  meditations  showing  the 
enjoyment  to  be  derived  from  even  the  most 
commonplace  existence.  The  papers  are  sup* 
posed  to  be  written  by  an  old  bo^dceeper,  who 
strolls  down  the  street  at  dinner-tiine  and  with- 
out  envy  watches  the  diners-out  But  whatever 
the  genial  old  bookkeeper  is  thinking  or  relat- 
ing, his  heart  is  full  of  Prue,  and  from  begin- 
ning to  end  it  is  always  "Pmc  and  I.*  Consult 
Cary.  E..  'George  William  Curtis*  (Boston 
1894). 

PRUNE,  dried  plums  of  certain  varieties 
and  the  varieties  used  for  drying.  They  are 
extensiveK'  cultivated  in  the  Danubian  princi- 
palities, France,  Italy,  and  in  recent  years  in 
California,  Oregon  and  Washington^  from 
which  States  the  American  market  ts  now 
chiefly  supplied.  The  product  is  of  great  com- 
mercial importance  and  nutritious  qualities. 
Any  variety  of  plum  having  the  requisite  per- 
centage of  su^r,  plenty  of  solids  and  which, 
when  cured,  wiil  keep  for  a  lon^  time  without 
deterioration,  is  suitable  for  making  prunes. 

Prune  growing  was  introduced  into  Califor- 
nia in  18%  from  scions  imported  from  France, 
and  in  1863  prunes  were  for  the  first  time  pub- 
licly exhibited  as  a  California  jtroduct.  The 
first  large  orchard  was  planted  in  1870;  yet  in 
1915  nearly  100,000  acres  of  bearing  and  30,000 
of  3^ung  trees  were  recorded.  Attempts  have 
been  made  to  cultivate  the  prune  in  eastern 
parts  of  the  United  States,  but  without  success, 
owing  to  the  absence  of  requisite  conditions  for 
curing.  Cultivation  has  been  successfully  ex- 
tended to  Australia  and  South  America,  and 
these  countries  will  ultimately  prove  formid- 
able competitors  in  the  trade.  In  California 
where  the  wet  and  dry  seasons  are  weU 
defined,   and   from   Uay  onlil   October   raint 


conditions  for  perfect  curing  of  the  prune. 
The  fruit  is  not  picked  until  perfectly  ripe, 
then  it  is  gathered  from  the  ground  whence 
it  has  fallen  naturally  from  Uie  trees  when 
ripe.  It  is  then  passed  through  a  siicr 
which  separates  the  various  sizes  in  order  to 
secure  uniformity  in  drying,  as  small  fruit  will 
dry  in  a  shorter  time  than  will  a  larger  size. 
Next  it  is  dipped  into  a  weak  solution  of  boil- 
ing lye  to  take  o!T  the  bloom  and  facilitate  cur- 
ing. Sometimes  the  outer  skin  is  ;ptmctured  by 
needles  to  allow  the  surplus  moisture  in  the 
fruit  to  escape  readily.  In  large  establishments 
endless-chain  machines  are  employed  in  dipping, 
but  where  if  is  done  by  hand  a  wire  dipper  is 
used.  The  fruit  is  washed  in  fresh  water  after 
the  process  to  clean  off  the  lye.  After  spread- 
ing upon  wire-netting  trays,  the  fruit  is  taken 
to  the  field  and  exposed  to  the  sun's  heat  until 
properly  cured.  The  summer  days  in  California 
are  invariably  hot  and  the  raw  fruit,  after  ex- 
posure to  the  sun's  rays  for  6  to  10  days,  de- 
pending upon  size,  is  thorou^ly  dried.  (In 
eastern  Europe  it  is  customary  to  cook  the  fruit 
partly  before  e:^sii^  it  to  the  sun).  In  coun- 
tries where  penods  of  dry  weather  are  liable 
to  be  interrupted,  evaporators  are  used  in  ex- 
tracting die  moisture  of  the  fruit,  the  trays  be- 
ing introduced  into  a  chamber  in  which  the 
temperature  is  raised  to  140°  to  180°,  and  where 
they  remain  from  12  to  45  hours.  To  under- 
stand the  exact  amount  of  time  necessary  per- 
fectly to  cure  the  fruit  is  essential,  as  if  this 
matter  is  ill-juried  an  inferior  quality  of  prod- 
uct results.  When  sufficiently  cured,  the  fruit 
is  taken  from  the  trays  to  bins,  where  it  is  al- 
lowed to  "sweat"  for  two  or  three  weeks,  after 
which  it  is  ready  to  be  graded  and  packed  for 
market  Grades  are  indicated  by  the  number  of 
prunes  to  the  pound,  according  to  the  size; 
30  to  40  to  the  pound  represents  the  highest 
grade,  120  or  130,  the  smallest  Before  tinal 
packing  the  prunes  are  'processed"  by  dipping 
mto  a  hot  solution  of  water  with  glycerine  or 
fruit  syrup,  wliich  not  only  adds  to  the  beauty 
and  polish  of  the  fruit,  but  extirpates  insect 
^enns  that  may  be  present  Producers  seldom 
introduce  a  substance  in  the  process  mixture 
for  increasing  weight  In  shipping,  sacks  are 
employed  when  a  buyer  intends  to  pack  for  his 
own  trade,  but  the  larger  quantity  is  packed 
into  boxes  of  stated  dimensions  at  the  place 
of  shipment.  French  methods  are  also  practised 
in  pacldog  high  grades  in  fancy  boxes  with 
attractive  linings.  In  quantity  the  States  of 
California,  Oregon  and  Washington  produce  a 
larger  amount  than  all  foreign  countries  put 
together,  the  annual  output  of  the  thred  States 
aggregating  about  210,000,000  pounds  Ui  1912. 
I^rge  quantities  of  the  belter  sort  of  Afierican 
fruit  are  exported  to  Europe,  where  they  rank 
equally  with  the  finest  brands  of  France, 

Orchards  of  large  size  are  found  in  various 
parts  of  California.  They  require  the  saow 
careful  cultivation  as  plums  and  frequent  prun- 
ing, besides  occasional  irrigation.  "The  nomen- 
clature of  the  prune-making  plum  is  large  and 
abounds  in  synonjnis.  The  following  varieties 
are  most  favored  in  America:  Petite  or  Prune 
d'Agen,  the  most  important  in  California; 
Itafaan  (Fellenberg)  in  Oregon,  wiA  Tngedjr 
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perhaps  seccmd  and  Hungarian  third.  Other 
varieties  RTown  commerdalty  are  Padfic,  Wil- 
lamette, Oairac,  Mammoth,  Columbia,  TennanL 
Silver  and  Sugar,  Consult  Bailey,  'Standard 
Cyclopedia  of  Horticulture,'  titles  *Prune* ; 
'Plum' ;  'California* ;  and  'Evaporation  of 
Fruits'  (New  York  1914-17). 

PRUNELLA,  a  kind  of  smooth  woolen  or 
mixed  stuff  of  which  cler^men's  gowns  were 
once  made  and  which  is  still  used  for  the  up- 
pers of  ladies'  boots  and  shoes. 

PRUNING,  the  removal  of  parU  of  plants 
in  order  to  economize  and  divert  energy  in 
desired  directions.     Fundamentally  the  various 


posed  as  desired;  (2)  pruning  proiier;  (3) 
trimming  or  the  shapine  to  some  artificial  form. 
The  first  is  of  prime  importance  in  the  early 
years  of  orchard  fruits,  but  is  of  smaller  and 
smaller  application  as  the  subjects  dealt  with 
are  shorter-lived  or  less  tree-like.  The  second 
is  important,  as  a  rule,  during  the  whole  life 
of  the  plant,  in  many  cases,  especially  of  trees. 
commencing  when  the  plants  are  set  The  third 
is  usually  of  small  importance,  at  least  in  Amer- 
ica, being  employed  mainly  with  such  orna- 
mental subjects  as  hedges,  topiary  specimens 
and  dwarf  trees. 

Popular  opinion  concerning  the  practice  has 
changed  withm  recent  years.  Formerly  it  was 
against  pruning  upon  the  ground  that  the  plants 
suffered  and  that  the  practice  was  unnatural. 
But  nature  is  an  inexorable  pruner,  as  the 
straight  limbless  trunks  of  forest  trees  and 
the  dead  twigs  and  branches  of  trees  left  to 
themselves  sufficiently  show.  The  horticulturist 
improves  upon  nature  in  doing  his  work  intelli- 
gently, not  only  with  respect  to  what  shall  be 
removed,  and  when,  but  how  it  can  be  best 
done,  so  as  to  enhance  the  healing  of  [he  wound. 
The  practice  is  essential  to  successful  orchard 
fruit  culture  and  to  a  greater  or  less  extent  with 
other  plants.  With  woody  plants  that  have  been 
grown  in  nurseries  it  is  necessary  to  cnt  back 
me  tops  to  approximate  a  balance  between  the 
top  and  roots  which  latter  have  been  necessarily 
reduced  in  digging.  The  usual  practice  in  this 
matter  is  to  remove  at  least  one-half  of  each 
branch  that  is  to  remain  and  to  cut  oS  all 
die  others.  Many  orchardists  trim  aS  alt  the 
limbs  and  some  leave  nothing  but  a  switch  or 
even  a  stub,  claiming  that  they  fan  then  form 
die  head  of  the  tree  where  they  desire  and 
that  the  tree  more  quickly  recuperates  than  if 
a  lar^r  proportion  of  top  is  left.  Certain  it  is 
thai  m  practice  the  trees  untrimraed  at  trans- 
planting time  generally  suffer  severely. 

Among  the  ^ncipal  objects  sought  in  the 
pruning  of  fruit-trees  the  following  may  be 
mentioned:  To  divert  plant-food  from  wood 
production  into  fruit  formation  and  develop- 
ment of  improved  specimens ;  to  keep,  not  to 
force,  the  tree  in  bearing  condition,  which  is 
secured  by  regular  annual  attention  and  not  by 
intermittent  neglect  and  butchery;  to  prevent 
the  excessive  production  of  wood  which  is  usu- 
ally at  the  expense  of  fruit  production  and  or- 
dinarily  is  a  sequence  of  excessive  pruning;  to 
keep  the  tree  within  manageable  limits  so  as 
to  facilitate  cultivation,  spraying  and  harvest- 
ing; and  to  admit  light  and  air  to  die  tops  so 
that  the  fruit  may  be  welt  colored. 


Before  any  pruning  is  done,  however,  it  is 
essential  to  know  d}e  exact  manner  in  which 
the  trees  or  shrubs  bear  their  fruits,  for  unless 
this  is  understood  the  operator  may  be  working 
against  his  own  interests  and  injuring  the  tree 
at  the  same  time.  For  instance,  apjiles  and 
pears  bear  their  fruits  upon  gnarly  twigs  callej  I 

Spurs,  the  plum  and  cherry  usually  upon  spurs,  I 

but  sometimes  also  on  the  axial  growths;  the  I 
peach  bears  usually  upon  the  axial  growth  of  I 
the  previous   season,   but  also   to   some  extent  i 

Upon  spurs  which  live  only  two  or  three  years  ' 

as  a  rule;  the  quince  bears  upon  terminal  shoots  i 
of  the  present  season;  the  grape  upon  shoots  of 
the  current  season ;  the  raspberry  and  black- 
berry usually  upon  shoots  of  the  [irevious  sea- 
son, the  shoots  dying  after  production;  and  the 
currant  and  gooseberry  upon  wood  one  or  more 
years  old.  Further  aavantage  may  be  taken  of 
the  method  of  fruit  production  in  preventing  the 
necessity  of  thinning,  the  fruit-buds  being  re- 
moved by  the  cutting  out  of  the  fruit-bearing 

In  the  pruning  of  ornamental  subjects  the 
same  principles  apply.  Except  for  removing 
straggling,  unsi^^tly  or  unnecessary  growths, 
the  pruning  has  mamly  to  do  with  flower  pro- 
duction. Flowering  shrubs  and  trees  may  be 
divided  into  two  groups ;  those  which  produce 
their  (lowers  from  buds  which  were  matured 
during  the  previous  season;  and  those  whose 
buds  are  developed  during  the  current  ^ar. 
The  one  rule  that  will  apply  to  these  subjects 
is:  Prune  after  flowering.  If  members  of  the 
first  group  are  pruned  during  the  winter  they 
will  generally  suffer  severe  loss  of  flower  buds; 
members  of  the  other  group,  however,  shquld  be 
pruned,  preferably,  in  early  spring  about  the 
time  that  growdi  starts.    Properly  done  and  at 


t  time  the  production  of  bloom  should 


to  when  subjects  should  be  pruned,  but  if 
'  are  properly  made,  that  is,  close  to  the 
mam  stem  without  leaving  any  stub,  and  if 
the  large  ones  are  protected  from  decay  during 
the  healing  process,  they  may  be  pruned  at  any 
time,  preferably,  perhaps,  just  before  the  season 
of  most  active  growth  when  the  object  is  wood, 
and  after  this  period  if  the  object  is  fruit. 
Trees  grown  as  cordons,  espaliers,  etc.,  require 
the  greatest  skill,  but  these  practices  are  largely 
matters  of  training  and  are  of  rare  application 
in  the  United  States. 

There  is  an  immense  literature  on  the  sub- 
ject, consisting  chiefly  of  short  articles  on  spe- 
cial phases,  to  be  found  in  horticultural  jour- 
nals of  this  and  foreign  countries  and  in  the 
publications  of  governmental  departments  o£ 
agriculture  and  of  agricuKural  colleges  and 
sdiools.  For  general  treatment  of  the  subject 
consult  Bailey,  L.  H.,  'The  Pruning  Manual' 
(New  York  1916) ;  Hood.  G.  W.,  'taboratoty 
Manual  of  Horticulture'  (Boston  1915) ;  Kains, 
M,  G.,  'The  Principles  and  Practice  of  Prun- 
ing' (New  York  1917)  ;  Newsham,  T.  C,  <The 
Propagation  and  Pruning  of  Hardy  Trees,  etc.' 
(New  York  1913)  ;  Udale,  T,  'The  Haniy 
Book  of  Pruning,  Grafting  and  Budding* 
(Evesham  1915). 

PRUNUS.  a  genus  of  shrubs  and  small 
fruit  trees  of  the  rose  faintly,  about  75of  whidi 
are  widely  distribotcd,  especially  in  the  noilh 
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temperate  cone,  and  include  manr  leading  fruits 
of  the  world  and  many  species  of  ornamental 
value.  They  ha.ve  alternate  leaves ;  solitary 
or  clustered,  piidc  or  while  flowers  which  appear 
usually  in  spring;  and  drupaceous  fruits  con- 
tainin^  one  hard-stoned  seed.  The  number  of 
varieties  and  hybrids  is  le$^on ;  they  include 
weeping,  double-flowered,  vanepated-leaved  and 
diversely  colored  subjects,  besides  the  host  of 
Tsrieties  cultivated  for  thdr  fruits.  Their 
range  of  hardiness  varies  with  the  spedes,  some 
being  hardv  in  the  ccdd  North  and  Plains  Slates, 
others  tender  even  at  the  latitude  of  New  Yorit 
Tlie  most  important  members  of  the  genus  or 
sometitnes  referred  to  it  are  treated  under  their 
own  titles,  as  Aluond;  Apricot;  Chekky;  Nbc- 
takine;  Pcach;  Pluu;  Pkunb;  Slos. 

PRURITUS,  itching,  a  symptom  of  vari- 
ous skin  diseases.  It  may  occur  independently 
of  any  structural  aheration  of  the  skin,  as  a 
purely  psychogenic  affection  and  is  then  fre- 
quently a  symbol  of  unconscious  masturbation. 
It  may  involve  the  sidn  of  the  entire  body  or  be 
limited  to  a  particular  region,  such  as  the  anus. 
scrotum  or  vulva.  The  sensation  is  described 
as  prickling,  burning  or  crawling.  It  is  very 
annoying  when  slight  and  may  be  so  severe  as 
to  destroy  all  sense  of  comfort.  Exciteraent 
and  overheating,  even  the  warmth  of  the  bed 
at  night,  cause  at  times  troublesome  exacer- 
bations. The  etiology  of  this  affection  is  fre- 
quently obsoure.  Impaired  genera)  heahh  and 
a  neurotic  tendency  are  predisposing  causes. 
Pruritus  senilis  is  a  distressing  form  occurring 
fat  advanced  age  and  is  due  to  degeneration  of 
the  skin.  Pruritus  hiemafis  (winter  itch)  is 
peculiar  to  cold  weather.  Other  causes  are  the 
'  change  from  light  to  heavy  under-clothing  j  in- 
gestioii  of  certain  drugs,  as  opium ;  sometimes 
hepatic  and  renal  disease;  and  the  circulation 
in  the  blood  of  abnormal  biliary  constituents. 
as  in  jaundice,  and  of  other  abnormal  material 
in  diabetes.  Localized  pruritus  frequently  de- 
pends upon  a  venous  congestion  of  the  part; 
thus  pruritus  ani  is  invanably  aggravated  by 
constipation  and  obstruction  of  the  portal  cir- 
culation ;  and  in  pruritus  vulvEe,  uterine  en- 
gorgement and  pregnancy  are  exciting  causes. 
Worms  not  infrequently  produce  itching  of  the 
anus  and  of  the  nose,  the  latter  being  a  reflex 
condition.  The  almost  constant  scratching 
caused  by  a  persistent  localized  pruritUE  is  likely 
to  produce  eciema. 

In  treatment  the  general  health  is  to  be 
improved  by  hygienic  measures;  sometimes  aa 
entire  change  of  diet,  scene,  etc.,  is  necessary. 
Internal  medication  should  be  left  to  the  physi- 
cian. A  psychoanalysis  is  necessary  to  cure 
certain  cases.  Local  remedies  are  palliative, 
only  relieving  the  discomfort  until  die  cause 
of  the  itching  is  removed.  Among  the  palli- 
atives are  carbolic  acii^  borax,  soda,  starch, 
chloroform  in  powder,  Jiiuments,  solutions  and 
ointments. 

PRUSSIA  (German,  Preusscn;  Latin,  Bo- 
mssia),  a  kingdom  of  Germany,  and  its  largest, 
most  populous  and  most  important  state,  com- 
prising nearly  two- thirds  of  its  area.  The 
boundaries  of^  Prussia  are  on  the  east,  Russia; 
on  the  south,  Austria,  Saxonj",  Bavaria,  Hesse- 
Darmstadt  and  the  Thunngian  states;  on  the 
north,  the  Baltic,  Denmark,  Mecklenburg  and 
the  North  Seai  on  the  west,  Belgium  ^id  the 


Netherlands,  Alsace-Lomine  and  Luxemtmrg- 
The  circimiference  of  Prussia  measures  4,762 
miles  and  except  for  some  small  enclaves,  in- 
cluding the  Honenzollem  principality,  which  is 
Gurroiuded  by  Wiirttemberg  territory,  Prussia 
is  a  compact  mass  of  land,  Uking  up  nearly  the 
whole  of  northern  and  eastern  Germany.  In 
shape  it  is,  rougiily,  an  elongated  ovaL  Its 
greatest  length,  from  Uemel  to  the  borders  of 
Alsace-Lorraine,  is  about  800  miles^^and  its 
greatest  width  scxnething  over  400.  The  fron- 
tiers of  Prussia,  however,  are  poHticat  rather 
than  natural.  The  area  is  134,6&  square  tniles. 
The  heart  of  it  is  the  province  of  Brandenburg, 
from  which  small  core  the  kingdom  of  to-day 
has  grown  W  conquest  or  otherwise.  Prussian 
territory  encloses,  wholly  or  nearly  so,  the  small 
German  states  of  the  two  Mccklenburgs,  Anhalt, 
Brunswick,  Oldenburg,  as  well  as  the  old  Hansa 
republics  of  Hamburg,  Bremen  and  Liibeck. 
Prussia  holds  some  five-eighths  of  the  popula- 
tion of  Germany.  The  density  of  population  by 
the  square  mile,  in  1910,  the  last  census  year, 
was  29^80. 

Topography. —  Three-fifths  of  Prussia 
form  part  of  the  great  northern  European  low- 
lands. This  plain  is  much  wider  in  the  east, 
only  the  southern  border  of  Prussia  being  there 
mountainous,  than  it  is  in  the  west  Roo^ly, 
an  imaginary  line  run  from  about  Bonn  to 
Wittenberg  would  separate  the  lowlands  from 
the  highlands  of  Prussia.  The  Sudetian  range 
divides  Prussia  from  Bohemia  and  Austria,  and 
its  highest  peak,  the  Scbneckoppe,  lies  on  Prus- 
sian soil.  The  Han  range  runs  nearly  parallel 
with  the  Sudetes  and  might  be  considered  a  con- 
tinuatioa  of  them.  South  of  the  Harz  the  Prus- 
sian boundary  cuts  die  Thgringian  Forest,  and 
this  again  is  prolonged  W  the  Weser  range  of 
hills  and  the  Teutaburg  Forest.  In  the  south- 
west the  lower  Rhine  re^on  includes  the 
Hunsriick  and  Ejfel,  the  Taunus,  Westerwald, 
Siebengebirge,  Spessart  and  Sauerland.  nearly 
all  of  it  on  Prussian  territory.  Again  the 
Rhon  mountains,  the  Vogelsberg  and  other  small 
rwiges  interpose  themselves  between  the  Rhen- 
ish and  Thuringtian  system.  North  of  the 
Sauerland,  in  die  region  of  tlie  Ruhr  River,' 
are  situated  the  most  important  coal-bearing 
lands  of  Prussia,  while  the  extensive,  but  cm 
the  whole  not  so  valuable,  coalfields  are  in 
eastern  and  northern  Silesia.  Prussia  has  an 
ocean  front  ("Wateikant*}  of  some  1.100  miles 
on  the  North  Sea  and  the  Baltic,  being  nearly 
the  whole  seashore  that  Germany  can  boast  of. 
Tidal  variations  are  not  very  great  on  the  North 
Sea,  and  still  less  so  on  tne  Baldc,  but  fierce 
and  frequently  recurring  northwest  storms  have 
caused  great  devastation  along  the  rather  flat 
seaboard  of  Prussia,  so  that  during  historical 
times  alone  thousands  of  square  miles  of  coast 
have  been  swallowed  up  in  the  ocean.  The 
Frisian  chain  of  small  islands  (including  Heli- 
goland) are  the  remnants  of  a  former  coast 
line,  and  dikes  and  other  costly  means  of  pres- 
ervation have  to  be  kept  in  constant  repair 
against  the  renewed  inroads  of  the  sea.  Much 
of  the  coast  land  being  marshy  soil,  it  serves  for 
pasturage  only.  The  Baltic  is  mudi  more  shal- 
low than  the  German  Ocean  and  is  not  distin- 
guished by  well-defined  ebb  and  flood,  and  its 
coasts  are  mostly  sandy  and  infertile  dunes. 
The  only  island  akmg  the  Prussian  line  of  du 
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Baltic  that  deserves  mentkni  is  Ri^xn,  a  fertile 
tract  of  great  scenic  beauty.  However,  the  Baltic 
coast  has  several  deep  indentations,  such  as 
those  near  Lubeck,  Danug,  Kiel  and  the  Pom- 
eranian bi^t  The  so-caJled  HaSs  are  semi- 
inland  bodies  of  water  but  slightly  brackish  and 
formed  by  the  waters  of  the  rivers  emptyii^ 
themselves  into  hollows  nearly  cut  off  from  the 
sea  proper  by  dunes  and  small  tongues  of  pro- 
jecting mainland.  Although  Prussia  is  in  its 
main  part  rather  flat,  so  that  no  serious 
obstacles  interfere  with  the  railroad  and  canal 
systems,  that  does  not  mean  that  the  land  is 
quite  level.  Indeed,  hills  and  rocks  rising  to  a 
height  of  600  feet  and  more  are  of  frequent 
occurrence  on  the  long  hne  between  the  mouth 
of  the  Ems  River  and  the  Russian  border, 
these  elevations  dating  from  the  Ice  Age  and 
being  formed  by  accumulations  of  boulders  and 


Hydrography.— Prusna  contains  a  large 
number  of  lakes,  especially  in  her  northeastern 
section,  but  none  of  them  of  great  importance 
There  are  also  large  swamps  along  the  lower 
course  of  the  Oder,  Havel,  Warthe  and  Nelze 
rivers,  and  drainage  work  has  been  going  on. 
AH  the  river  system  of  Prussia  belongs  to  the 
basins  of  the  Baltic  and  North  Sea,  the  Danube, 
which  empties  into  the  Black  Sea,  being  the 
only  large  river  of  Germany  that  does  not  figure 
in  Prussia's  national  economy.  All  the  other 
principal  rivers  of  Germany,  such  as  the' Elbe, 
Rhine,  Weser  and  Oder,  with  most  of  their 
tributaries,  and  the  Vistula  (Weichsel)  and 
Niemen  (Mcmel),  coming  from  Polish  or  Rus- 
sian soil,  in  their  most  navigable  and  important 
portions,  form  part  of  the  Prussian  river  system. 
The  Rhine  flows  through  Prussian  territory 
about  20O  miles,  the  Weser  and  Oder  almost 
completely  and  the  Elbe  for  about  two-thirds 
of  its  course.  There  are  also  a  large  number 
of  shorter  coast  rivers,  such  as  the  FregeL 
Leba,  Wipper, .  Rega,  Peene,  Ucker.  Trave,  all 
belonging  to  the  Baltic,  and  die  Eider,  Ems, 
Werra,  Fulda,  Saale,  Havel  and  AUer  of  the 
North  Sea  range.  Prussia  has  also  a  consider^ 
able  number  of  artificial  water  courses.  Of 
these  the  -Baltic-North  Sea  Canal  (officially 
styled  the  Kaiser  Wilhelra  Canal),  the  construc- 
tion of  which  entailed  an  expenditure  of  about 
$36.000,0(X),  is  in  most  rejects  of  higjiest  im- 
portance. Vistula  and  Oder  are  connected  by 
the  Bromberg  Canal;  Oder  and  Spree  by  the 
Miillrose  Canal;  Havel  and  Ettie  by  the  Plau 
Canal;  Elbe  and  Trave  by  the  Stedcnitc  Canal; 
BiAa  and  Baltic  by  the  Eider  CanaL  Of  late 
years  these  canals  have  been  increased  in  size 
and  depth,  and  since  the  beginning  of  the 
great  World  War  just  past  Prussia  has  planned, 
and  is  now  as  a  matter  of  fact  executing,  a 
great  and  ambitious  plan  intending  to  connect 
all  the  principal  Prussian  rivers  with  the 
Danube  and  with  each  other,  so  as  to  form  a 
great  Danube  shipping  canal  that  is  to  make 
the  Danube  available  for  large  boats  from 
Regcnsburg  to  the  Black  Sea.  It  can,  there- 
fore, be  said  that  in  its  hydropathic  aspects,  as 
far  as  variety,  diversity  of  direction  and  num- 
ber of  means  are  concerned,  Prussia  is  singu- 
larly fortunate  and  well  supplied. 

Climate  and  SoiL—  The  climate  of  Prussia 
is  wholesome  and  temperate.  It  is  the  distance 
from  the  Atlantic  rather  than  mere  latitude  that 


is  the  detennining  factbr  in  its  climatic  varia- 
tions. Thus  the  mean  temperature  of  Koni^ 
hetg  (far  to  the  northeast  of  Prussia)  is  43°  F.; 
that  of  Berlin  but  five  degrees  more,  namely, 
48°  F.;  at  Aachen  (Aix-la-Chapeile),  on  tiie 
western  border,  49°  F.  and  at  Koln  (Cologne) 
and  Trier  (Treves)  50°  F.  As  one  proceeds 
to  more  southerly  latitudes,  in  Prussia,  the 
higher  altitudes  even  up  differences.  However, 
the  greatest  differences  are  between  east  and 
west,  due  to  the  prevailing  northern  and  east- 
em  winds  from  Prussia  and  the  Scandinavian 
north  in  the  eastern  portions  of  Prussia.  Ex- 
tremes of  temperature,  therefore,  are  also 
greater  in  the  eastern  parts,  wholly  in  the 
colder  seasons.  The  avera^  rainfall  in  Prussia 
is  about  21  inches,  being  hi^est  in  some  of  the 
western  provinces  (31-34  inches)  and  lowest 
in  the  northeast  portions  (16  inches).  The  soil 
of  Prussia,  though  in  some  of  the  western 
mountain  regions  fRhon,  Eifel,  etc)  and  in 
certain  districts  of  ttte  northeast  very  bleak  and 
sterile  and  but  of  mediocre  fertility  in  the 
northern  central  portion  (Brandenburg),  is  on 
the  whole  fairly  productive,  and  pre-eminently 
so  in  the  bottom  lands  of  the  Rhine,  Weser, 
Oder,  Elbe,  Unstrut,  Warthe,  Netze  rivers. 
Even  where  in  its  natural  state  the  soil  is  poor 
and  meagre,  much  has  been  done  by  wise  agri- 
culture, assiduously  fostered  by  the  government, 
to  improve  its  yield  from  year  to  year. 

Geolocy  and  Mineral  Resonrcea. —  Of  the 
two  widely  differing  geolc^cal  formations  of 
Prussia,  me  entire  flat  part  of  it,  being  the 
larger,  is  covered  with  clay  and  sand  of  the 
Quartemary  Age,  having  been  spread  over  the 
surface  since  the  Ice  Age  till  the  present  day  by 
alluvial  and  glacial  action.  And  these  deposits  . 
rest  upon  all  formations  from  the  Primary 
down  to  and  through  the  various  phases  of  the 
Tertiary.  Croppii^  out  here  and  there  the 
harder  rocks  often  emerge  above  the  Diluvian 
and  Alluvian.  This  is  the  case  in  Rugen  with 
its  chalk  cliffs,  in  the  limestone  plateau  near 
Rudersdorf,  etc  The  RheniA  and  the  Thur- 
ingian  systems  are  part  of  the  Triassic  system 
of  the  u^iper  Rhine.  The  Sileslan  ranges  — 
Riesengebirge,  Sudeten,  etc, —  are  mainly  of 
gneiss  and  granite,  while  Harz  and  lower  Rhine 
belong  to  the  Devonian  and  Silurian  forma- 
tions. Prussia  excels  as  a  mining  country, 
especially  in  coal,  iron,  lead,  rinc,  copper, 
potassium,  leading  by  far  the  rest  of  Germany 
in  mining  products.  About  89  per  cent  of  (Ger- 
many's coal  supply  comes  from  Prussia,  mainly 
frt»n  the  Ruhr  Basin,  Rhine  province,  West- 
phalia and  Silesia,  while  soft  coal  and  lignite 
comes  from  Saxony;  peat  also  is  obtained  in  big 
quantities  from  the  northwestern  lowlands  near 
the  cOBsL  The  last  available  statistics,  those  of 
1912,  show  tiiat  Prussia  mined  165,302,784 
metric  tons  of  bard  coal  and  of  lignite  and  soft 
coal  65,803,959  metric  tons.  Iron  comes  chiefly 
from  the  provinces  of  Silesia,  Wes^halia, 
Hesse-Nassau  and  Hanover,  the  yield  being  in 
n  1911  some  10,477,263  metric  Ions, 
n  portion  of  Silesia  has  practically  a 
lopoly  in  rinc,  the  figures  for  1913 
being  702,893  metric  tons.  Copper  was  mined 
in  ihe  same  year  in  Prussia  to  the  amount  of 
996,235  metric  tons  in  ore,  and  of  lead  some 
158357  metric  tons.  In  manganese  production, 
too,  Prussia  is  supreme.    Of  table  salt  Prussia 
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limited  output  in  the  province  of  Hanover.  The 
far  northern  coast  of  the  Baltic  yields  an  abun- 
dance of  amber.  A  large  proportion  of  mines 
and  salines  in  Prussia  are  under  govcnunent 
control  and  ownership.  In  1913  tliere  were 
empk^ed  in  the  mining  industry  in  Prussia 
some  769^84  persons. 

Agriciiltnre. —  Prussia  is  the  chief  agricul- 
tural  itate  of  Germany.  Of  the  total  area  of 
Prussia  52.3  per  cent  consists  of  cultivated 
fields,  orchards,  vineyards  and  vegetable  gar- 
dens; 17.5  of  meadows  and  pastures;  22.7  of 
forests  and  woods,  and  7.S  only  of  untitled  or 
tinproductive  land  The  number  of  agricultural 
holdings  in  1911  was  3;ZSd,044,  the  farm  lands 
totaling  20,781,147  hectares  (one  hectare"- 
2.471  acres).  Of  these  by  far  the  larger  pro- 
portion was  in  small  farms  of  less  than  20 
hectares,  owned  by  3,103,151  parties  and  making 
Up  41.2  per  cent  of  the  whole  cultivated  soil 
Of  large  estates  of  100  hectares  and  over  the 
|)ercent^e  is  more  considerable  in  Prussia  than 
in  the  remainder  of  the  empire,  because  of 
'East  Elbian'  political  and  economic  conditions. 
In  fact,  in  those  provinces  of  Prussia  where  the 
landed  gentry  still  keeps  its  traditional  grip  on 
the  country  and  where  thousands  of  them  own 
estates  each  oyer   1,000  hectares  agriculture  is 
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a  laborers)  who  come  from  the  neighbor- 
inc:  districts  of  Poland  or  Galicia,  and  who  re- 
turn thither  after  the  crops  are  in.  In  a  general 
way,  however,  although  it  cannot  be  denied 
that  urban  industry  in  Prussia,  as  elsewhere  in 
Germany,  has  made  large  strides,  somewhat  at 
the  expense  of  the  former  rural  population,  it 
must  be  conceded  that  the  peasants,  farmers  and 
estate-holders,  large  and  small,  are  in  a  fairly 
prosperous  condition,  attributable  chiefly  to  in- 
tensive cultivation  of  the  soil  and  to  the  foster- 
ing legisladon  of  the  government,  as  well  as 
to  the  extensive  use  of  agricultural  machinery, 
much  of  it  made  available  by  the  co-operative 
plan,  to  most  progressive  methods  of  tillage  and 
to  increasing  diligence.  The  co-operative  sys- 
tem in  vogue,  notably  among  the  smaller  farm- 
ers, enables  ihem  not  alone  to  buy  on  shares  or 
hire  even  the  most  improved  types  of  farming 
machinery  run  by  electricity,  alcohol,  petro- 
leum, etc.,  for  ail  the  processes  of  farming,  such 
as  ploughing,  drilling,  harvesting,  binding, 
tbreaiing,  gnndii^,  eta,  but  also  to  dispose  of 
their  praduce  to  best  advant^e,  much  of  it 
without  any  middlemen,  by  directly  dealing 
between  producer  and  hnal  consumer.  Alco- 
hol, used  as  a  source  of  mechanical  energy.  Is 
more  extensively  employed  in  Prussia  than  any- 
where else  in  the  world,  and  distilleries  for  the 
wholesale  manufacture  of  methyl  alcohol  are 
very  common,  a  cheap  grade  of  potatoes  being 
mostly  used  in  the  process.  The  soil  of  Prussia 
varies  greatly  in  quality.  Of  the  cultivable 
land  there  some  29  per  cent  is  loam  and  clay. 
32  per  cent  middling,  namel]^,  loam  and  sand 
mixed,  31  per  cent  is  predominantly  sandy  and 
6  per  cent  bogs  and  marshes.  Besides  the  basin 
of  the  Rhine  and  its  tributaries,  that  of  ^e 
middle  Elbe,  Saale,  Unstrut,  etc,  the  extensive 


plain  around  Magdeburg,  the  so-called  Bohrde, 
and  some  other  large  areas  are  most  fertile. 
The  chief  cereal  produced  in  Prussia  is  rye, 
which  is  consumed  for  bread  and  Other  food 
by  the  people  in  general  in  preference  to  wheat. 
About  75  per  cent  of  the  entire  rye  crop  or 
Germany  is  raised  in  Prussia;  72  per  cent  of 
the  potatoes,  the  crop  next  in  importance ;  much 
of  the  latter  is  used  in  manufacturing  alcohol; 
of  the  wheat  Prussia  yields  t&  per  cent,  and  of 
the  oats  67  per  cent.  The  vineyards  of  Prus- 
sia in  1913  aggregated  17,216  hectares  and 
yielded  218,264  hectolitres  of  wine.  The  or- 
chards and  private  gardens  produced  all  the 
fruits  of  the  temperate  zone  in  abundance  and 
excellent  quality,  notably  cherries,  plums,  pears, 
apples,  quinces,  aiiricots  and  berries.  In  the 
whole  of  Prussia  in  1913  there  was  grown  ol 
rye,  on  4,935,425  hectares,  some  9,345,155  metric 
tons;  of  potatoes,  on  2^29,404  hectares,  some 
39,215,298  metric  tons;  of  wheat,  on  1,166,054 
hecUres,  some  2,942^7  metric  tons;  and  of 
oats,  on  2,943^55  hectares,  some  6,559,911  meinc 
tons.  Prussia  excels  also  in  livestock.  The 
breeding  of  strong  and  generally  serviceable 
horses  has  been  made  a  special  feature  by  the 
Prussian  govenunent.  A  score  of  royal  studs 
in  Teakdinm,  East  Prussia,  and  elsewhere 
endeavor  to  keep  up  the  grade  suitable  for  army 
use,  agricultural  and  general  purposes,  and  the 
export  of  horses  has  been  a  regular  feature.  In 
1913  the  number  of  horses  in  Prussia  was 
3,387,301 ;  of  cattle,  12,344307;  of  swine,  16,574,- 
202;  of  sheep,  4,081,724.  The  total  area  of 
Prussia  under  forest  is  22.7  per  cent,  and  of 
this  the  fiscus  owns  about  one-half,  coniferous 
trees  being  in  a  vast  preponderance.  The  gov- 
ernment derives  some  $22,000,000  of  its  revenues 
from  the  profits  on  the  sale  of  wood,  etc.,  of  its 
Crown  forests.  As  to  viticulture,  practically  all 
the  palatable  and  economically  valuable  wine 
^own  in  Prussia  comes  from  the  Rhine  and 
Its  chief  tributaries,  the  Moselle,  Nahe,  etc.  A 
number  of  the  vineyards  are  owned  by  the 
state.  All  the  wine-growers  have  suffered 
great  losses  for  the  past  30  years  from  the  rav- 
ages of  the  phylloxera,  but  have  got  the  trouble 
now  under  control.  The  better  vintages  of  both 
Rhine  and  Uosetle  wines  fetch  high  prices  and 
are  esteemed  for  their  rare  flavor.  While  fis'.- 
ing,  both  on  inland  waters  (carp,  ^ike,  pick- 
erel, trout,  salmon,  etcj)  and  the  sea,  [S  likewise 
an  important  source  of  income  for  Prussia,  the 
fishenes  on  the  Baltic  and  its  "baffs'  (ber- 
rinKs,  sardines,  anchovies,  a  species  of  cod, 
elcO  beiti^  of  special  value  in  pisciculture  and 
deep-sea  fishing  Prussia  is  undoubtedly  still  far 
briiind  when  compared  with  a  number  of  other 


MuiufactarM.— From  an  industrially  in- 
significant country  Prussia  during  the  last  40 
years,  with  the  remainder  of  Germany,  has 
become  a  manufacturing  centre  of  great  im- 
portanco.  'Among  the  industries  that  have 
grown  up  with  almost  spasmodic  swiftness  in 
Prussia  within  that  period  are  the  beet-sugar 
maimfactore,  in  which  Germany  is  leading  the 
world  and  which  flourishes  mainly  in  the  cen- 
tral provinces  of  Prussia;  cotton  spinning  and 
weaving,  which  are  of  great  importance  in  the 
Rhine  province;  the  linen  manufacture  of  West- 
phalia and  Silesia;  the  woolen  industry  of  the 
diitrict  around  Aacben,  as  well  as  the  tilk 


d  by  Google 


and  velvet  production  of  Krefeld,  Elberfeld, 
etc.  In  money  value,  however,  the  makuig  oi 
machinery  of   every  description  overtops  aU; 


n  and  steel  industry  __  . 

coal  region  of  the  Ruhr  Basin  and  is  carried  on 
on  a  very  large  scale,  as  in  Essen,  Remscfaeid, 
Suhl,  Solingen,  Dusseldorf,  Elberfeld,  Dort- 
mund, etc.  The  most  considerable  ship- 
rards  in  Prussia  are  located  in  Kiel,  Danzig, 
Emden,  Stettin  and  Elbing,  Cologne.  Gorliti, 
Konigsberg  and  Dusseldorf  are  also  noted  for 
the  making  of  smaller  machines  and  mechanical 
devices,  such  as  sewing  machines,  cash  registers, 
typewriters,  telephones,  etc  Glass,  paper, 
porcelain  and  pottery  are  turned  out  in  the 
provinces  of  Saxony,  Silesia  and  the  Rhine, 
while  the  chemical  and  dye  industry  is  mainly 
carried  on  in  Berlin  and  in  a  number  of  towns 
tiy  the  Main  and  Rhine,  as  Hochst,  Elberfeld, 
etc.  Of  those  engaged  in  manufacturiiw  and 
industrial  esiablishments  in  1911,  6,906,526  were 
employed  in  Prussia. 

TranaporUtion.—  Pnissia  is  well  provided 
with  all  means  of  communicadon  and  transpor- 
tation. The  first  railroad  was  built  in  1B38  and 
since  1866,  after  Prussia's  annexation  of  Han- 
over, Hesse-Nassau  and  Schleswig-Hoistdo,  the 
railroad  system  was  rapidly  extended,  until, 
with  one  or  two  exertions,  of  the  larger  coun- 
tries Prussia  possesses  the  closest  network  of 
rails.  The  same  is  true  of  her  canal  sytem. 
The  shape  of  Prussia  being  twice  as  lone  as 
broad,  these  two  s^tems,  too^  had  to  be  laid 
out  accordingly.  Communication  between  Uie 
eastern  and  western  provinces  of  Prussia  is 
even  more  rapid  and  cheap  than  between  the 
southern  and  northern  ones.  Steel  lifters  of 
large  tonnage  and  small  draft  are  now  doin^ 
on  the  canals  and  rivers  the  transportation  of 
the  larger  part  of  the  bulky  goods,  manufac- 
tured goods  and  foodstuffs,  carrying  the  latter 
westward  and  the  former  eastward.  An 
enormous  and  steadily  rising  tonnage  of  such 
vessels,  peculiarly  adapted  to  their  task,  is  de- 
voted to  this  tr^c.  It  is  to  the  excellence  of 
ber  water  routes  and  railroad  lines  that  Prussia 
owes  much  of  its  rise  to  economic  prosperity. 
Dating  from  the  dghties  the  Prussian  railroads 
were  gradually  purchased  by  the  state,  follow- 
ing  out  a  plan  of  Bismarck's,  and  by  special 
agreements  (called  *Konventionen>)  widi 
neighboring  smaller  states,  such  as  Hesse, 
Saxony,  Bavaria,  and  by  enrfrodying  the  rail- 
roads of  a  number  of  other  adjoining  states  of 
less  site,  the  serviceableness  and  income  of  the 
government- owned  roads  were  guaranteed. 
The  proportion  of  railway  mileage  in  Prussia 
has  now  cau^t  up  with  that  of  Grtal  Britain, 
though  in  point  of  volume  of  IraiSc  it  is  con- 
siderably behind,  owing  (o  the  canal  competi* 
tion  and  to  the  fact  that  mibtary-atraWgic  rea- 
sons, rather  than  purely  ecoaomic  ones, 
have  been  deciding  factors  in  laying  out  the  rail- 
roads of  Prussia.  Significantly  the  most  impor- 
tant tmidc  line  of  Pruisia  is  that  which  runs 
from  the  western  frontier  at  Herbesthal  througb 
Cologne,  Berlin,  Konigsberg  in  the  direction  of 
Paris-Petrograd,  For  1912  the  PruAsian  rail- 
road systems  comprised  37,698  kilometers  in 
length,  all  but  2,559  of  which  is  slate-owned 
and  all  but  520  Idlometers  being  broad-K^uge, 


It  is  admitted  that  in  Pnueia  g 

ership  of  railroads  has  proved  an  unquali&ed 
success  from  the  financial  and  commercial 
point  Before  the  otitbreik  of  the  war  the 
Prussian  government  derived  ioit  about  one- 
fourth  of  its  entire  revenues  from  the  profit! 
of  operadng  its  railroads,  while  by  controUit^ 
frei^t  schedules  at  all  times  it  was  also  enabled 
to  lend  a  helping  hand  to  industry  as  a  wholes 
As  to  its  mert±ant  marine  next  to  that  of 
Hamburg  and  Bremen,  it  was  tbe  most  import- 
ant  of  the  several  German  states.  Though  the 
ports  of  the  Baltic  freeze  over  in  winter,  the 
one  of  Stettin,  being  nearest  B«-lui  and,  therC' 
fore,  of  greatest  moment,  is  kept  free  bj  ice- 
breakers. Emden,  a  Prussian  port  on  the 
North  Sea,  alreacb'  of  economic  importance  was 
intended  to  become  the  rival  of  the  two  Hansa 
ports  near  by.  The  figures  as  to  die  site  of 
the  Prussian  merchant  fleet  wiU  have  to  be 
modified  after  the  war.  In  1913  the  number 
of  vessels  was  2,329  of  318,646  tons  net 

Bat}kiag  and  Fuaance,— -The  banking  sn- 
tem  is  the  same  in  Prussia  as  in  the  remaindo' 
of  Germany.  Tbe  Reichstnnk  (Imperial 
Bank)  is  at  the  same  time  the  fiscal  agent  of 
Pnissi^  and  its  resources,  privilege  and  emoln- 
ments  have  been  repeatecUy  widened  and  ex- 
panded since  1671.  Prussia,  of  course^  is 
financially  in  a  dominating  position  for  tbe 
whole  of  Gennany,  since  Berlin  has  become 
b^  far  the  most  inqwrtant  financial  centre  of 
Germany,  having  outstripped  Frankfort  Ioi« 
ago.  In  Berlin  there  are  II  great  corporate 
banks  (sade  from  some  powerful  private 
banks)  and  the  volume  of  business  transacted 
by  them  is  nearly  as  large  as  that  of  the  Reidi»- 
bank  widi  its  325  branches.  The  Deutsche 
Bank  is  the  largest  institution,  followed  by  the 
Dresdner  Bank,  the  Diskonto-Gesellschaft,  etc 
The  I^utsche  Bank  has  done  enormous  serv- 
ice in  the  spread  of  German  commerce  abroatl 
financing  many  transoceanic  enterprises.  Its 
ci^ital  and  assets  have  increased  50-fold  since 
18/1.  Of  vast  importance,  too.  is  the  Preii»- 
sische  Seehandlung  (Prussian  Marine  Associa- 
tion), which  was  founded  by  Frederick  the 
Great  and  which  was  the  main  financial  sup- 
port of  the  government  for  over  a  centniy. 
The  Preussisdie  Seehandlung  was  the  forerun- 
ner of  the  credit  mobiliers  in  Fraitce  and  other 
countries.  While  its  capital  stock  is  less  than 
$10,000,000,  its  assets  amounted,  when  the 
World  War  broke  out  to  $130,000,000.  The 
Prussian  (and  (German)  banking  system  pos- 
sesses great  elastidly,  a  fact  w&ch  is  laif(ety 
responsible  for  the  avoidance  of  recurring 
great  financial  panics,  at  least  since  the  one  of 
1873.  As  to  finance;  it  has  exjnsded  and  con- 
tracted by  leaps  and  bounds  similarly  to  that 
of  other  countries.  In  a  general  way  it  may 
be  said  that  since  1891  Prussian  finance  has 
made  enormons  Strides.  As  in  all  other 
civilized  countries,  however,  the  state  itsdf 
has  veered  a  good  deal  in  its  finances,  depend- 
ing largely  in  this  on  the  diminishiiig  or  in- 
creasing revenues  or  the  expeitditures  and  vast 
econoimc  slate  enterprises  tliat  have  been  un- 
dertaken from  time  to  time,  such  as  the  pur- 
chise  of  the  Prussian  railroads,  for  instance. 
A  certain  degree  of  stability,  though,  is  a 
consequence  of  the  fact  that  a  large  section 
of  the  regular  rcsotttces  atb  otmiiig  ta  stwdil)' 
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and  ia  prcdetcnnined  bulk,  indi  as  the  profits 
of  ihe  various  state  properties  (mlroads,  fiscal 
lands,  mines,  forests,  etc).  Taxatioa  is,  on 
the  whole,  on  a  satisfactory  basis,  a  progressive 
income  tax  and  other  imposts  being  qoite  fairly 
apportioned.  It  must  be  kept  in  mind  that 
Prussian  fiwuices  are  quite  sci>arate  from  those 
of  the  empire.  From  1901  the  Prussian  budget 
has  shown  a  ramdly  rising  scale.  In  that  year  it 
was  (in  maHcs)  2,885.0177665,  for  revenues,  and 
2,688,595,268  for  expenses,  while  in  1915  it  had 
risen  to  4,848381,000,  for  revenues,  and  the 
same  (estimated)  for  expenses.  The  public 
debt  of  Pmssia  has  likewise  bounded  upward 
for  many  years ;  in  1914  it  amounted  to  10,355,- 
537,145  marits.  By  far  the  larger  part  of  its 
load  of  debt  has  been  incurred,  up  to  die  war, 
for  productive  entenirises,  such  as  the  acquisi- 
tion of  the  railroads,  domains,  mines,  etc. 

GovcnuneDt.— In  a  certain  limited  sense 
Prussia  was  a  country  constitutionally  governed. 
Its  Constitution,  the  outcome  of  the  short  Revo- 
lution of  1848,  dates  from  1850  and  was  pro- 
mulgated by  the  then  king,  Frederick  William 
IV,  but  was  in  some  (not  vital)  respects  since 
amended  or  modilied  with  royal  sanction.  The 
Constitution  is  a  written  instrument  and  could 
only  be  changed  by  concurrent  resolutions, 
twice  passed  by  the  Prussian  Parliament,,  the 
Diet,  on  these  alterations  being  approved  by 
the  monarch  himself.  Executive  power  was 
vested  in  the  Idng  alone,  the  latter  attaining  his 
majoriy  at  18.  The  Crown  was  hereditary  and 
descended  to  the  first-bom  male  heirs  in  a 
straight  line  of  succession  througli  all  the 
branches  of  the  Hohenrollem  dynasty.  The 
king  himself  was  irresponsible  and  exercised 
his  powers  through  a  cabinet,  the  members  of 
which  were  not  responsible  for  their  actions  to 
the  Parliament,  but  to  the  Idng  alone;  he,  too, 
both  appointed  and  dismissed  the  ministers  of 
the  Crown.  Members  of  the  Cabinet  had  a. 
seat  in  the  Diet  and  :partidpated  in  the  de- 
bates. None  of  the  ministers  exercises  more 
power  than  his  colleagues,  although  the  one  di- 
recting the  foreign  policy  was  styed  "Minister- 
President,*  and  presides  at  their  meetings.  The 
power  of  le(^slation  and  of  raising  taxes  and 
disbursing  public  monevs  is  vested  in  the  Diet 
This  parliamentary  body  (Landtag  or  IKet)  is 
composed  of  two  houses  the  Abgeordnetenhaus 
(Chambers  of  Deputies)  and  the  Hcrrenhaus 
(House  of  Peers).  The  electoral  system,  how- 
ever, on  which  the  membership  of  this  Prussian 
Parliament  was  based  was  unfair,  illiberal,  anti- 
quated and  was  stigmatized  by  Bismarck  him- 
self _  at  a  pubjic  session  as  "the 


election  system  more  in  accord  with  those  in  use 
in  more  enlif^tened  countries,  up  to  the  end  of 
the  war  no  change  had  been  made,  due  chiefly  to 
the  power  of  the  "Junker*  class  of  Prussia,  irfio 
feared  with  reason  to  be  deprived  of  thnr  tradi- 
tional predominant  influence  within  the  State  if 
representative  government  were  adopted  in 
earnest.  As  it  still  stands  at  this  writing  the 
lower,  i.e.,  the  popular,  more  active  and  power- 
ful, house  is  made  up  of  443  members,  elected 
for  a  terra  of  five  years  by  indirect  vole.  For 
that  purpose  the  country  is  divided  into  elec- 
toral districts,  very  uneven  both  as  to  siie  and 
population,  in  each  of  which  nsually  one  mem- 
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her  is  diosen  t^  die  diree-class  system.  Under 
this  plan  the  voters  (all  male  Prussians  of  25 
and  over  who  are  not  otherwise  disqualified  by 
reason  of  crime,  extreme  poverty,  etc)  are  cut 
up  into  diree  classes  according  to  the  amount 
of  taxes  paid  by  eadi.  The  moneyed  class  has 
so  much  ttie  advantage  under  this  preposterous 
system  that  generally  one  vote  by  a  person  of 
great  wealth  balances  that  of  hundreds,  even 
thousands,  of  humbler  subjects.  Together  the 
three  classes  choose  by  open  ballot  an  even 
number  of  electors,  and  these  in  turn  make  the 
final  dioice  of  a  candidate,  likewise  by  open 
ballot.  Each  chamber  of  the  Diet  again  is  the 
vbiter  as  to  whether  the  choice  was  made  prop- 
erly, and  may  reject  the  candidate  on  evidence. 
Btiwets  and  revenue  bills  must  be  massed  by 
this  hswer  house  and  cannot  be  amended  by  the 
higher.  The  Herrcnhaus  (House  of  Peers) 
again  is  made  up  of  princes  of  the  blood  royal, 
of  members  of  the  higher  nobility,  of  special 
titled  members  chosen  by  the  estate-holders  of 
Prussia,  of  representatives  of  universities  and 
certain  cities,  and,  lastly,  of  an  indeterminate 
number  of  persons  appointed  by  the  king  at 
pleasure.  In  1915  the  number  of  members  of 
the  Herrenliaus  was  307,  and  about  two-thirds 
of  these  represented,  directly  or  indirectly,  land- 


many,  the  judges  themselves  are  appointed  for 
Sfe  by  "the  monarch;  their  position,  aldiou^ 
inferior  in  emoluments  and  standing  to  that  in 
more  Western  countries,  is  on  the  whole  fairly 
independent  of  outside  infltiences.  Judges  must 
all  have  goat  through  a  prescribed  course  at 
nady  and  training  to  be  fitted  for  office,  and 
the  standard  is  rigid  and  rather  exacting. 
There  are  administrattTe  courts  (*Verw3ltungs- 
^eridite*)  of  various  grades,  special  courts, 
jury  courts  (■Schwurgerichte'),  petty  courts 
(^choffengenQbte*),  etc.  The  highest  counts 
Kre  the  IS  *Oberlanaesgerichte* ;  next  in  ^ade 
the  'Landesgerichte,'  and  *Sch6ffen^enCbte* 
being  lowest  It  is  the  'Reichsgencht*  in 
Leipzig  which  decides,  on  appeal,  cases  handed 
up  from  the  stale  courts,  as  an  Imperial  Su- 
preme Court.  As  for  local  government  in 
Prussia  it  is  to-day  largely  the  creation  of  Pro- 
fessor Gneist,  the  so-called  'Kreisordnung* 
("Kreis,*  provincial  district),  which  dates  from 
IS72.  It  gives  decidedly  a  larger  measure  o( 
local  autonomy  and  has  worked  out  on  the 
whole  very  satisfactorily.  For  the  purpose  of 
administration  Prussia  is  divided  into  12  prov- 
inces, and  these  again  into  subdivisions,  or 
•Re»erungsbezirke*  (government  disiriets),  35 
in  an.  Below  these  are  the  smallest  units,  the 
*Gemeinde»  (community)  and  "Amtsbezirk* 
(administrative  district).  The  administrative 
officers  at  the  head  of  these  various  units  are 
all  appointees  of  the  Crown  and  supposed  to 
work  in  its  interest  and  to  preserve  public 
loyalty  toward  the  rulers  and  institutions  erf 
the  country. 

The  Racial  PopnUtion^-  The  taUe  on  fol- 
lowing page  shows  the  area  and  population  of 
Prussia  in  eadi  of  its  provinces  from  1871  to 
1910. 

Increase  in  population  has,  as  seen  from  the 
table,  been  very  rai«d  since  1871,  htit  at  a 
steatily  diminishing  rate.  This  growth  has 
been  most  rapid  in  Berlin,  Weslplulia,  Rhine- 
land,  Brandenburg  and  Saxony,  and  least  so  ia 
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the  rural  districts ;  in  fact,  in  many  purely  agri- 


there  has  been  an  abnormal  growth  of  popu- 
lation in  a  number  of  industrial  and  minine 
towns  along  the  western  border,  a  growt£ 
wbidi,  in  the  case  of  a  few  dties  sudi  as  Essen, 
Diisseldorf,  Dortmund,  etc,  has  amounted  to 
200,  even  300  and  400  per  cent,  owing  to  new 
enormous  munition  jplants  and  other  ephemeral 
economic  causes.  The  annual  rate  oi  suicide 
in  Prussia  is  exceptionally  high. 

Ethnologncally  considered,  Prussia  is  by  do 
means  a  country  inhabked  by  a  hamogeneoua 
population.  Historically  the  core  of  Prussia, 
that  is,  the  province  of  Brandenburg,  is  largely 
Slavic  in  on^n,  the  Teutonic  settlers  and  con- 
querors over  the  Slavic  tribes  (Wends,  Sorbs) 
mingling  with  the  latter ;  the  eastern  and  north- 
em  provinces  of  Prussia  are  also,  in  varying 
degree,  a  mixture  of  Slav  and  Teuton.  The 
very  name  of  Prussia  (Preussen)  is  derived 
from  a  small  pagan  nationality  in  the  northern 
regions  of  the  present  kingdom,  the  Preussen 
or  Borussi,  who  iecame  (with  also  thdr  lan- 
guage) entirely  extinct.  This  large  admixture 
of  Slavic  blood  in  the  original  provinces  of 
what  is  to-day  Prussia,  viz.,  in  the  so-called 
Transelbia,  the  provinces  of  Brandenburg 
(Slavic:  Brennabor),  PomBr^nia,  Posen.  East 
and  West  Prussia  and  Silesia,  has,  of  course, 
considerably  altered  the  resultant  population, 
both  physically  and  in  point  of  character,  when 
companng  it  with  the  more  purely  Teutonic 
Stock  in  the  west  and  south  of  Germany.  So 
far  as  the  latest  official  census  fiKures  of 
Prussia  are  concerned,  those  of  1910,  they  claim 
some  33,500,000  of  the  roundly  40.000.000  as 
Germans  (the  criterion  being  the  language 
spoken  at  home)  ;  3,500,000  as  Poles,  (in  Posen, 
Silesia.  East  and  West  Prussia),  115,000  Uthu- 
anians  (in  East  Prussia),  142,000  Danes  (in 
Schleswig),  75,000  Wends  (in  Brandenburg, 
Silesia),  30,000  Czechs  (in  Silesia)  and  78,000 
Walloons  (near  the  Belgian  border).  In  the 
rural  districts  of  Posen  and  in  portions  of 
eastern  Silesia  and  West  Prussia  the  Poles 
form  the  vast  majority  of  iiAabitants.  The 
above  figures  are  merely  approximative  and  do 
not  include  such  fragments  of  foreign  (Slav) 
lace  as  the  Kassubians  of  Fomerania  and 
West  Pnisiia,    for  instance,    nor  the   400,000 


Jews  or  the  forcign-boni  residents  in  Prussia, 
some  350;000  strong. 

Hiatory' — "^^  history  of  Prussia  properly 
ou^it  to  Dcgin,  of  course,  with  the  assnmf>- 
tion  of  ibt:  title  of  royal  mler  over  Prussia. 
The  latter  was  a  duchy  (it  is  identical  with 
the  present  province  of  East  Prussia)  to  the 
far  northeast  of  Brandenburg  and  bad  been 
wrested  from  its  aboriginal  owners,  the  heaAen 
Bonissi  or  Preussen,  by  the  conquering  and 
missionaty  zeal  of  the  Teutonic  ICnights,  a 
militant  order  of  semi-monkiBh  warrion.  who. 
after  their  labors  in  Palestine  were  do  longer 
needed,  were  entrusted  by  the  Church  of  Rome 
with  the  task  of  christianizing  that  northern 
land.  The  Borussi  appear  to  nave  been  near 
relations  of  the  Lithuanians,  of  whom  a  rem- 
nant have  survived  in  the  province.  The 
Elector  of  Brandenburg,  Frederick  the  III, 
having  become  heir  to  the  lands  of  the  de- 
funct order  of  the  Teutonic  Knights,  on  the 
Urength  of  an  understanding  with  the  then 
emperor  of  Germany,  on  18  Jan.  1701.  with 
elaborate  ceremonies  crowned  himself  in 
Kooigsberg,  capital  of  the  territory,  'King  in 
Prussia,'  The  emperor  after  much  urgine 
acquiesced  in  this,  but  the  proceeding  created 
a  peculiar  status  for  the  new  king,  who  hence- 
forth spolM  of  himself  as  Frederick  1,  as  the 
■King  in  Prussia,"  hut  remained  nevertheless 
also  Elector  of  Brandenburg  and  as  such  the 
subject  lige  of  the  emperor  in  Vienna.  How- 
ever, the  whole  method  pursued  by  Frederidc 
I  was  symbolical  of  what  was  to  come.  Fred- 
erick I  was  a  Hohenzollem,  descendant  of  that 
Frederick,  an  insignificant  burgrave  of  Nurem- 
berg, who  in  1411,  by  the  grace  of  the  Emperor 
Sigismond  was  called  to  wasted  and  utterly 
desolate  Brandenburg  as  its  margrave.  From 
the  accession  of  this  enei^^tic  ruler  in  small 
Brandenburg  dates,  with  several  severe  set- 
hacks,  the  gradual  rise  to  power  of  what  be- 


"King  in 

Prussia.*  the  wise  and  pushing  "Great  Elector,' 
Frederick  William  (1640-88).  laid  the  founda- 
tion to  the  greatoess  of  his  house  by  fortunate 
wars  with  Sweden  and  Poland,  and  his  ac- 
quisitions of  new  territory  in  western  Germany, 
as  also  by  lucky  treaties  of  hereditary  accession. 
He  defeated  the  Swedes  at  the  pitched  battle 
of  Fehrbellin,  helped  the  emperor  with  his 
troops  in  ifie  War  of  the  Spanish  Succession, 
and  left  his  somewhat  scattered  domains  fairly 
prosperous  and  in  good  order.  During  the 
whole  of  the  preceding  century  his  predecessors 
had  not  played  an  important  part,  either  in 
the  Reformation  era  or  in  the  Thirty  Years' 
War,  although  they  had  seized  the  Churdi  prop- 
erty within  their  lands  and  become  afSierents 
of  the  new  religion  themselves  and  had  fallen 
heir  to  the  dukes  of  Pomerania  and  thus 
prospectively  enlarged  their  patrimony, 

Frederick  1,  although  a  vain  man  and  one 
who  lived  in  a  style  of  sumptuous  luxury  far 
beyond  the  scant  resources  of  his  state,  never- 
theless knew  how  to  play  his  cards  well  as  the 
leading  Protestant  pnnce  in  Germany,  his  par- 
ticular rival.  Augustus  the  Strong  of  Saxony, 
having  been  shortsighted  enough  to  forego  that 
role  by  forswearing  his  Lutheran  faith  in  order 
to.  win  the  elective  royal  crown  of  Poland,  a 
barren  and  costly  honor.     Nor  wits  tiiat  all 
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Frederick  I  purchased  at  otherwise  Boatured 
from  spendtfirift  Augustus  some  important 
Saxon  territory;  he  gained  from  Willittm  III 
of  Orange  the  territories  of  Ungen,  Mors  and 
Neufciiatel;  he  founded  the  University  of 
HaUe  (1(M)  and  at  Berlin  an  Academy  of 
Sciences  and  an  Academy  of  Arts.  Tbuaheleft 
his  stales,  overbnrdened  by  taxation  and  in  an 
exhausted  condition,  though  somewhat  larger  in 
siie  (1713).  Fortunately  for  litde  Pniasia  his 
son,  Frederick  William  I,  was  a  man  of  quite 
a  different  calibre,  a  penurious,  cteBT-headed, 
ihorouKhly  practical  man,  with  'no  nonsense, 
about  him.*  And  while  die  new  king's  educa-^ 
tion  bad  been  «orely  neglected,  so  that  he 
scorned  all  mere  learning  and  ridiculed  the  very 
institutions  his  father  ^d  created,  he  had  an 
innate  genius  for  administration  and  for  obtain- 
ing tangible  power.  His  savings  filled  the 
empty  treasury  of  Prussia;  his  army  was  not 
large,  but  well~dri!led  and  equipifed:  by  his 
wise  economic  policy  he  made  Prussia  the  model 
of  Europe  in  this  respect;  after  lengthy  bar- 
gaining with  the  Emperor  Giarles  VI  he  was 
sillowea  the  succession  to  the  western  duchies 
of  Julich  (Juiiers)  and  Berg,  close  to  the  Bel- 
gian and  Dutch  borders.  As  for  his  share  in 
Uie  tremendous  wars  during  his  reign  in  the 
North  —  Poland,  Russia,  Sweden  under  Charles 
XIV  and  Denmark  being  engaged  —  and  in  the 
West,  they  proved  in  a  measure  advantageous  to 
him,  as  he  secured  the  larger  part  of  Swedish 
Pomerania.  Much  of  the  king's  time  was 
taken  up  with  the  negotiations  carried  on  with 
the  emperor  relative  to  the  Pragmatic  Sancdon 
and  the  succession  of  that  monarch's  daughter, 
Maria  Theresa,  to  the  throne.  On  both  sides 
there  was  much  duplicity,  and  finally  Frederick 
William  turned  to  the  hereditary  foe  of  the 
Hapsburgs,  France,  and  that 


and  a  man  of  a  very  different  fibre,  his  son 
Frederidi  II,  sabsequently  sumamed  the  Great, 
stepped  into  his  shoes.  This  son  had  bees 
grossly  maltreated  by  his  ignorant  father 
(whom  he  hated),  BO  that  at  one  time  die 
yoiuig  man  had  planned  flight  to  his  uncle,  the 
king  of  England,  and  had  been  soitenced  to 
death  by  his  autocratic  father  for  this  piece  of 
youthful  folly,  llie  old  despot  even  forced  his 
son  to  witness  the  execution  of  his  friend  and 
feltow-plotter,  a  yoimg  army  officer  named  von 
Katt,  Init  finally  forgave  him  and  restored  him 
to  favor.  Young  Frederick  bad  passed  the 
years   immediately  preceding  his  accession   far 


among  some  choice  spirits,  both  French  and 
German,  and  had  there  cherished  ambitious 
dreams  and  polished  his  mind  in  all  the  refine- 
ments of  an  and  learning  of  the  period.  Now, 
with  28,  a  good-looking,  slender,  blue- eyed 
young  man.  he  mounted  the  throne,  his  head  and 
heart  full  of  things  he  meant  to  do  to  render 
his  name  famous.  When  Frederick  11  be^[an 
his  reign,  Prussia  had  hut  48,000  square  miles 
and  was  thinly  peopled.  His  father  had  left 
him  the  best  ^sciplined  array  In  Europe,  num- 
bering 80,000,  and  9,000,000  thalers  in  the  trea- 
sury, a  sum  equivalent  to  five  times  the  amount 
to-day.  Now  Frederick  could  realize  those  day- 
dreams of   his.     At   once  he  began   a  war  of 


had  brought  him  this  province,  Frederick  II, 
after  a  peaces  began  to  consolidate  and  fructify 
hifi  gains  by  wise  economic  measures.  But  in 
l7S6  the  so-called  Seven  Years'  War  broke  out, 
Maria  Theresa  not  having  been  able  lo  reconcile 
herself  to  her  loss.  This  tremendous  and 
desperate  struggle  was  waged  with  varying  for- 
tunes, until  at  last,  by  the  Peace  of  Hubertiis- 
bnrE[,  Prussia  was  left  in  possession  of  Silesia. 
During  the  Seven  Years'  War,  Frederick  II 
had  at  times  made  headway  against  the  com- 
bined power  of  France,  Austria  and  Russia,  and 
England,  too,  taking  part,  for  or  against 
Prussia.  It  was  only  by  his  undaunted  energy 
and  superior  generalship  that  Frederick  II  was 
able  to  defend  himself  against  these  powerful 
coalitions.  But  when  peace  came;  m  1763, 
Prus^a  was  in  a  pitiful  condition.    In  1772  took 

flace  the  first  ^rtition  of  Poland,  in  which 
rederick  II  joined  and  by  which  Prussia 
profited.  When  at  last,  in  1786,  Frederick  died, 
tie  left  his  nephew  and  heir,  Frederick  William 
II  (1786-97)  a  territory  of  77,000  square  miles 
with  6,ObO,000  subjects  and  an  army  of  200.000. 
During  the  II  years'  reign  of  Frederick  Wil- 
liam D  the  chief  event  was  Prussia's  alliance 
with  Austria  in  order  to  put  down  the  French 
revolution,  a  purpose  in  which  they  signally 
failed,  and  next  to  that  the  further  acquisition 
of  40,000  square  miles  by  the  second  and  third 
partitions  of  Poland.  Frederick  William  III 
(1797-1840)  succeeded,  by  his  weak  and  vacil- 
lating policy,  in  isolating  Prussia  and  arousing 
the  wrath  of  Napoleon.  In  1806  Prussia  was 
completely  defeated  at  Jena,  and  her  domain 
was  reduced  to  less  than  half  its  former  area. 
In  I8I3,  however,  Prussia  acting  in  concert  with 
Austria  and  Russia,  Napoleon  was  at  last  over- 
come by  sheer  force  of  numbers  and  definitely 
disposed  of.  At  the  Congress  of  Vienna  the 
former  possessions  of  Prussia  were  restored 
and  new  ones  added,  especially  the  larger  half 
of  Saxony  and  the  remaimng  portions  of 
Pomerania,  as  well  as  valuable  terntories  in  the 
Rhine  district.  The  promise  of  a  liberal  con- 
stitution given  to  the  Prussian  people  was  not 
kept.  The  only  statesmanlike  act  of  Frederick 
William  III  was  the  establishment  of  the 
Zotivertm  (or  free-trade  lone)  which  knitted 
northern  Germany  closer  together.  Frederick 
William  IV  (1840-61),  a  well-meaning  monarch 
of  great  natural  gifts,  but  of  shifting  character 
and  erratic  mind,  went  far  toward  destroying 
Prussia's  prestige  and  military  power,  sutnnit- 
ting  abjectly  to  the  poUtical  yoke  of  Austria. 
The  part  played  by  him  during  (he  revolution  of 
1848-49  was  not  free  from  duphdty.  However, 
under  pressure  he  granted  a  sort  of  constitution 
to  his  people.  The  last  four  years  of  his  life 
he  was  insane,  and  on  his  death  was  succeeded 
by  William  I  (1861-88).  It  was  in  bis  reign,  in 
1866,  that  the  latent  jealousy  between  Prussia 
and  Austria  finally  burst  into  flame  in  one  of 
the  shortest  and  yet  most  decisive  wars,  a  war 
lasting  but  six  weeks.  At  Sadowa  the  ancient 
power  and  gkiiy  of  Austria  were  overthrown 
and  the  path  for  aggrandisement  thus  made 
dear  for  Prussia.  Most  of  the  German  states, 
outside  of  Prussia,  had  sided  against  her  in 
1666,  and  of  these  she  annexed  several  at  the 
Peace  of  Prague,  including  Hanover,  Hesse- 
Cassel,    Nassau  and   Schleswig-Holstein,    thus 
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raising-  Pmssia  to  absolutely  the  dominant  slate 
within  Germany  and  leaving  her  one  of  the 
leading  miiilary  powers  of  the  world.  The  Nord- 
deulsche  Bund  (North  German  Confederation) 
was  formed  by  Prussia,  under  the  successful 
sta.tesmanship  of  Bismarck,  and  the  latter's  far- 
sighteckiess  envisaged  even  then  the  war  with 
France.  This  came  about  in  July  1870  under 
circumstances  which  are  not  quite  clear 
even  to-day.  Certain  it  is  that  Bismarck 
and  the  gifted  Prussian  chief  of  staff, 
von  Moltke.  together  precipitated  it  by 
some  clever  juggling  with  a  despatch  from 
their  king  referring  lo  the  French  Am- 
bassador, Benedetti,  and  Kirj?  William  rous- 
ing the  French  emperor.  Napoleon  III  and  the 
French  parliament  to  outbursts  of  fury  and 
wounded  pride  and  bringin;;  on  a  declaration 
of  war  from  France.  The  War  of  1870-71,  in 
which  unexpectedly  to  the  duped  Napoleon  III, 
by  special  previous  agreements  with  Prussia:, 
not  only  the  states  belonging  lo  the  North 
German  Confederation,  but  also  the  Southern 
ones  —  Bavaria,  Baden  and  Wflrttemberg  — 
joined,  was  disastrous  for  France  from  start 
to  finish,  and  at  the  Peace  of  Frankfort, 
humbled  France  was  forced  to  yield  up  Alsace 
and  a  portion  of  Lorraine,  and  an  extortionate 
war  indemnity  of  five  billions  of  francs.  While, 
however,  the  war  still  lasted,  on  18  Ian.  1871, 
in  the  historical  Salle  de  Glace  at  Versailles, 
the  German  princes  offered  the  formal  primacy 
of  Germany  and  the  imperial  crown  to  King 
William  of  Prussia,  who  accepted  and  thus  be- 
came the  first  German  emperor.  On  21  March 
1871,  the  new  Reischsta^  (or  Imperial  Parlia- 
ment) met  for  its  initial  session  at  Berlin. 
From  then  on,  therefore,  the  history  of  Prus- 
sia is  properly  but  a  pari  of  that  of  the  Empire 
as  a  whole. 
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Monarchic'  (4lh  ed.,  4  vols.,  Leipug  1881-84); 
Schierbrand,  Wolf  von,  'Germany  —  the  Weld- 
ing of  a  World  Power'  (New  York  1902); 
Schultie-Gavernitg,  Gerh.,  'Preuss  Staatsrecht' 
(Leipzig  1888-90)  ;  ^Slaliit,  Jahrb.  fil  rf  preuss. 
Stoat'  (Berlin  191M3) ;  SlenwI.  G.  A.  H.. 
'(Jeschichte  d  prenssischen  Staates'    (15  vols., 


Hamburg  1850-54);  Toppen,  Max,  'OsiAidite 
d.  preuss.  Historigraf^ie'  (Berlin  1835): 
Treitschke,  H.  von,  'Deutsche  Geschichte  im 
ISHh  Jahrhundert'  (Leipti^  1879-94);  Tuttle, 
Herbert,  'History  of  Prussia'  (♦vols.,  Boston 
188+-90);  Whitman,  Sid.,  'Imperial  (Jennany' 
(London  1889). 

Wolf  voir  Schiexbrakd, 
Professor  of  German  Language  and  Literature: 

Chief    Correspondent    of    Associated    Press, 

Berlin. 
PRUSSIA,  Bast,  or  OSTPRBUSSBN, 
Ost-proIs'sSn,  die  northeasterrlmost  province  of 
Prussia,  (^rmany.  It  is  txiunded  in  the  south, 
east  and  north  by  Russia,  and  in  the  west  by 
the  Baltic  Sea  and  West-Prussia.    Area  14,320 

Soare  miles;  pop.  (1910)  2,064,175.  Capital, 
Snigsberg,  See  Pbussia. 
PRUSSIA,  West  or  WBSTPRSUSSRN, 
vSst-prcns'sfn,  a  norlh eastern  province  of  Prus- 
sia, Germany.  It  is  boundeo  in  the  south  by 
Russian  Poland  and  the  Prussian  province  of 
Posen,  in  the  east  by  East-Prussia,  in  the  north 
by  the  Baltic  Sea,  and  in  the  west  by  Pome- 
rania.  Area,  9,859  square  miles;  pop.  1,703,474. 
CajMtal,  Danzig.    See  Prussia. 

PRUSSIAN  BLUE.  See  Dyes. 
PRUSSIAN  BROWN,  a  color  obtained  by 
adding  a  solution  of  the  yellow  pmssiate  of 
potash  to  a  solution  of  sulphate  of  copper, 
which  throws  down  a  precipitate  of  deep  brown. 
This,  when  washed  and  dned,  is  equal  10  mad- 
der, and  possesses  greater  permanency. 

PRUSSIC  ACID.  See  HvMiocyAMic  Acid, 
PRUTENIC,  obsolete  word  meaning  Prus- 
'  1   astronomy,  a   term  applied  I 


5.  They  were  dedicated  to  a  Prussian  duke 
of  that  time  and  thus  acquired  their  name. 

PRUTH,  prooth  (Ger.  proot),  a  riwer  of 
Europe,  which  rises  on  the  eastern  side  of  the 
Carpathian  Mountains,  in  the  southeast  of  C^- 
licia  near  the  Hungarian  frontier;  flows  cir- 
cuilously  east,  then  south- southeast,  forming 
the  boundary  between  Rumania  and  Bessarabia, 
and  after  a  course  of  more  than  500  miles  enters 
the  Danube  on  the  left,  about  12  miles  below 
(^atz.  For  about  200  miles,  from  Jassy  down- 
ward, it  is  navigable.  On  the  bank  of  Pruth, 
near  Husi,  in  1711,  the  armv  of  Peter  the  Great 
was  surrounded  by  the  TurKs,  and  the  Czar  was 
not  allowed  his  freedom  until  he  ceded  Azov  to 
Turkey. 

PRUTZ,  proots,  Hans  Oeorg,  German  his- 
torian: b.  Jena,  (Jermany,  20  May  1843.  He  is 
the  son  of  Robert  Edward  Prutz  (qv.),  was 
educated  in  Jena  and  in  Berlin  and  became 
privat-docent  at  the  latter  place  in  1873.  He 
was  engaged  in  a  government  expedition  into 
Syria  in  1874,  and  in  1877  accepted  the  chair  of 
history  at  the  University  of  KSnigsberg,  from 
which  he  resigned  in  1^  and  has  since  them 
resided  in  Munich.  He  has  published  <Hein- 
rich  der  Lowe'  (Leipzig  1865);  'Kaiser  Fried- 
rich  I'  (3  vols.,  Daniig  1871-74);  'Geschichte 
des  Kreises  Neustadt  in  Westpreussen'  (Dan- 
zig 1872) ;  'Radewins  FortsetrunR  der  Gesta 
Friderici  Imperator's  des  Otto  von  Freising, 
etc'  (Danzig  1873) ;  'Aus  Phoniden'  (Leip- 
zig 1876);  'Quellenbettrage  zur  (^schichte  der 
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„.     (Datuig  1876);    'Besitzungeu  des 

Deutschen  Ordens  in  Heiligen  Lande*  (Leipiig 
1877)  ;  'Geheitnkhre  und  Gehedinstatuteo  des 
TempeUierreiiordens'  (Danzig  1879);  'Kultur- 
eescSichte  der  Kreuzziiee'  ^Berlin  18B3) ; 
'Malteser  Urkunden  una  Registei'  (Munich 
1883);  'Staalengcschichte  des  Abendlandes  im 
Mittelalter'  (in  Onckem,  W.,  ed.,  'Allegemeine 
(Kschicbte  in  Einzeldarstellungen,*  Division  II, 
part  6,  2  vols.,  Berlin  1385-87);  'Entwickelung 
und  Untergang  dcs  Tempelherrcnordcns'  (Ber- 
lin 1888) :  'Die  Konigliche  Albertns-Univer- 
sitat  lu  Kdnigsberg  in  Preussen  in  19  Jahr- 
hundert'  (KSnlgsberg  1894) ;  'Aus  des  Grossen 
Kurfursten  Letitcn  Tahren'  (Berlin  1897)  ; 
'Preussische  Geschichte'  (4  vols,,  Stuttgart 
1900-(J2)  ;  'Bismarck's  Boldung;  Ihre  Quetlen 
und  ihre  Anssenjngcn>  (Berlin  1904)  ;  'Die 
(kistlichen  Rolterorden'  (Berhn  1908)  ;  'Jac- 
ques CcEur  von  Bourges'  (in  Historische  Slu- 
dien,  part  93,  BerUn  191!);  'Studien  lur  Ge- 
schichte  der  Jungfrau  von  Orleans'  (in  Konigl. 
Bayerische  AkaSemie  der  Wissenschaffen,  Sil- 
KungsbericMe,  Philos.-Philologiscke  und  His' 
loriscke  Klasse,  Abbandlung  II,  Munich  1913)  ; 
'Die  Briefe  Jeanne  d'Arcs'  (in  Ibid.,  Abband- 
lung  I,  Munich  1914)  ;  'Die  Friedensidee  «n 
Mittelalter'  (in  Ibid.,  Ahbandlung  I,  Munich 
191S).  He  has  also  translated  'Herbods  Leben 
des  Bishofs  Otto  von  Bamberg*  (in  Watten- 
bach,    W.,   ed.,   '(Jeschichtschreiber  der  Deuts- 


Bauem  Konig' ;  'Die  Polilische  Wochemtube.* 
They  have  beea  collected  as  'Dramatische 
werke'  (4  vols.,  Ldpxig  1847-49).  His  novds, 
too.  are  of  secondary  importance,  the  best  known, 
perhaps,  beiDg  'Das  Engekhen*  (3  vols.,  Leipzig 
1851).  As  a  poet  be  ranks  much  higher,  especi- 
ally in  some  of  his  lyrical  poems.  They  in- 
clude 'Der  Rhein'  (Leipzig  1840);  'Gedichtc 
(Leipzig  1841)  ;  'Ein  Marchen'  (Xeipzig  1841)  ; 
'Ckdichte  Neue  Sammlung*  (Zunch  1842) ; 
<Aus  der  Hesmat'  (Leipzig  1858)  ;  'Aus  Gold- 
enen  Fagen'  (Prague  Iwl) ;  'Herbstrosco* 
(Munich  1864);  'Mai  1866'  and  'Juli  1866> 
(Leipzig  1866)  ;  'Buch  der  Liebe'  (Leipzig 
1869).  The  most  important  of  his  writings, 
however,  consist  of  his  historical  and  critical 
works  'Der  Gottingen  Dichterbund'  (Leipzig 
1841) ;  'Geschiehte  des  Deutschen  JoumaliS' 
mus'  (unlinished,  Hanover  1845)  ;  'Dramatur- 
snsche  Blatter'  (Hamburg  1846):  'Kleine 
Schroften  zur  Politik  und  Litteratur*  (2  vols., 
Merseburg  1847)  ;  'Vorlesungen  uber  die  Ge- 
schiehte des  Deutschen  Theatres'  (Berlin  1847) ; 
'Vorlesungen  ijber  die  Deutsche  Lilteralur  der 
Gegenwart'  (Leipzig  1847)  ;  'Zehn  Jahre  1840- 
1850  (^schichte  der  Neuesten  Zeit'  (unfinished, 
2  vols.,  Leipzig  1850-57)  ;  'Neue  Schriften,  etc' 
(2  vols.,  Halle  1854);  '(Goethe'  (in  'Unterhal- 
tende  Belehrung,'  Vol.  XXVII,  Leipzig  1856); 
'Ludwig  Holberg  Sein  Leben  und  Seine  Schrif- 
■-    '  (Stuttgart  1857)  ;  'Deutsche  Litleratnr  der 


Heinrich  von  Derby's  Preussen  fahrt en,  139()- 
9I-92>  (Konigsberg  1893);  and  with  others 
'Allgemeine  Wellgeschichte'  of  which  taller 
work  he  wrote  'Geschiehte  des  Miftclalters' 
(Vols.  V  and  VI,  Berlin  1891).  To  the  'His- 
tory of  All  Nations>  (Philadelphia  1902)  he 
contributed  Vols.  VIII-X :  'The  Age  of  Charle- 
magne' (translated  by  H.  W.  Hayley)  ;  'The 
Age  of  Feudalism  and  Theocracy' ;  and  'The 
Age  of  Renaissance'  (the  last  two  translated 
bv  F.  E.  Zinkeisen). 

PRUTZ,  Robert  Bduard,  German  poet  and 
historian:  b.  Stettin,  Prussia,  30  May  1616;  d. 
(here,  21  June  1871  He  was  educated  at  Berlin, 
Breslau  and  Halle,  and  edited,  with  Amolo 
Ru  ge,  a  radical  periodical  HalUsche  Jahr- 
biicher  designed  to  promote  more  liberal  views 
in  science,  politics  and  religion.  His  liberal 
views  made  him  unpopular  with  the  authorities 
who  refused  him  permission  to  teach.  How- 
ever, in  1849  he  became  professor  of  literature  at 
the  university  at  Halle,  but  in  1859  resigned  to 
devote  himself  exclusively  to  science  and  litera- 
ture. His  poetry  is  of  the  patriotic  order,  as 
are  also  his  dramas;  his  novels  display  keen 
powers  of  satire,  and  his  researches  as  a  his- 
torian gave  him  high  rank  in  that  field  of  litera- 
ture. As  a  public  speaker,  too,  he  ranked  very 
hi^  and  during  the  latter  part  of  his  life,  in 
spite  of  poor  health,  he  was  in  great  demand 
as  a  public  lecturer.  He  was  one  of  the  found- 
ers and  editor  in  1851-66  of  the  Dfntsches  Mu- 
teum.  He  also  edited  'Literarhistorisches  Tas- 
chenbnch'  (6  vols.,  Leipzig  1843-44  and  Han- 
over 1845-48)  ;  'Deutsche  Dichter  der  Gegen- 
wart' (Prague  1859);  'Holbergs  Ausgewahlte 
Komodien*  (translated  from  the  Danish, 4 vols., 
Hildburghausen  1868).  Amongst  his  plays,  none 
of  whicu  are  of  great  importance  should  be 
mentioned  <Moritz  von  Sadisen';  'Erich,  der 


<R.  E.  Prutz»  (in  'Modeme  Klassiker.-  .„.. 
XLIV,  Cassel  1852);  Buettner,  G.,  ^Robert 
Pnilz'  (in  Teutonia  Arbeiten  air  Germanischen 
Philohgie,  part  2S,  Leipzig  1913)  ;  Gottschall, 
R.  von,  'Rrfiert  Prutz'  (in  Urtsere  Zeit,  Leip- 
zig 1872) ;  Mahly,  J.,  <R.  E.  Pruti'  (in  'Allge- 
meine Deutsche  Biographic,'  Vol.  XXVI.  Leip- 
zig 1888). 

PRYCE,  Richard.  English  novelist  and 
I^aywright:  b.  Boulogne,  France.  14  May  1864. 
Among  his  fictions,  many  of  which  have  been 
rrissued  in  this  country,  arc  'An  Evil  Spirit' 
(1887);  'The  Ugly  Story  of  Miss  Wetherby' 
(1889);  <A  Just  Impedinient>  (1890);  'The 
Quiet  Mrs.  Fleming'  (1890);  'Deck-Oiair 
Stories'  (1891)  ;  'Miss  Maxwell's  Affections* 
(1891)  ;  'Time  and  the  Woman'  (1892) ;  'Wini- 
fred Mount'  (1S94);  <The  Burden  of  a 
Woman*  (1895);  'Elementary  Jane'  (1897); 
'Jezebel'  (1900);  'The  Successor'  (1904); 
'Towing-Path  Bess'  (1907) ;  'Christopher* 
(1911);  'David  Penstephen'  (WIS);  'Statue  in 
the  Wood*  (1918).  He  has  also  written  the 
following  plays :  'Little  Mrs.  Cummin'  (1909)  ; 
'The  Visit'  (from  stories  by  M.  E.  Mann, 
1909) ;  'Helen  with  the  High  Hand'  (from 
the  novel  by  Arnold  Bennett,  1914) ;  together 
with  F.  Fenn,  'Op-o'-me  Thumb'  (1904); 
'The  love  Child*  (1910) ;  together  vrith  W.  P. 
Drury,  'A  Privy  Council'  (1906).  and  together 
with  A.  Morrison  'The  Dumb-Cake'  (1907). 
Consult  Carney,  F.  T.,  'Richard  Pryce.  An 
Appreciation'  (in  Boohitait,  Vol.  XXXVII, 
p.  520.  New  York  1913). 

PRYNNK,  prin,  Hester,  the  principal  char- 
acter in  Nathaniel  Hawthorne's  romance,  'The 
Scariel  Letter'  (q.v.),  published  in  1850.  For 
her  sin  with  the  young  minister,  Arthur  Dim- 
mesdale,  she  was  condemned  to  stand  holding 
her  child  upon  the  platform  of  tte  pillory  ir~ 
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the  Eiglit  of  the  populace  and  wear  a  scarlet 
letter  A  embroidered  upon  her  bodice;  This 
t»dge  of  her  shame  was  worn  thereafter,  while 
she  did  expiation  by  deeds  of  mercy  among 
her  townspeotile.  Consult  Ho  wells,  W.  D., 
•Heroines  of  Fiction'  (Vol.  I,  p.  161,  New 
York  1901). 

PRYNNB.  WiQiam,  English  author  and 
politician :  b.  Swainswick,  near  Bath,  Somerset; 
1600;  d,  London,  24  Oct.  J669.  He  was  gradu- 
ated at  Oriel  College,  Oxford,  in  162!  and  ad- 
mitted to  the  bar  in  1628.  He  early  became  a 
mill  la  Rt  Puritan,  wrote  pamphlets  against 
Arminianism  and  the  frivolities  of  the  age  and 
in  1633  published  a  huge  volume,  entitled  'His~ 
trio-Mastix,  the  Players'  Scourge,'  further  de- 
voted to  assaults  on  theatres,  court  masques, 
cards  and  music.  Passages  alleged  to  reflect 
on  the  king  and  queen  brought  down  on  him 
savage  punishment.  He  was  prosecuted  by 
the  Star  Chamber  and  underwent  sentence 
which  included  the  payment  of  a  £5,000  fine, 
expulsion  from  Lincoln's  Inn  and  loss  of  his 
degree,  having  his  work  burned  by  the  hang- 
man, the  loss  of  his  ears,  exposure  in  the 
fillory  and  imprisonment  in  the  Tower.  Un- 
roken  in  spint  he  issued  tracts  from  prison, 
one  of  which  he  facetiously  entitled  'News 
from  Ipswich,'  gainst  Archbishop  Laud  and 
other  prelates,  callmg  them,  among  other  names, 
'Lucilerian  lord  bishops,  execrable  traitors,  de- 
vouring wolves.*  The  Star  Chamber,  in  con- 
sequence, ordered  what  remained  of  his  ears 
again  cut  off,  fined  him  another  £5,000  and  had 
the  letters  S.  L.  (seditious  libeler)  branded  on 
both  his  cheeks.  He  remained  in  prison  — 
still  vigorously  writing,  though,  because  of  a 
stricter  guard,  not  for  the  public  —  till  1640. 
He  was  then  released  by  the  House  of  Com- 
mons, was  awarded  damages  and  made  a 
triumphal  entry  into  London.  Later  he  was 
member  of  Parliament  for  Newporf  in  Corn- 
wall and  took  part  in  the  prosecution  of  Laud,  . 
but  was  expelled  by  Cromwell  in  1648  for 
opposition  to  the  extreme  measures  leading  to 
the  execution  of  the  king.  He  now  published 
such  vintlent  articles  against  Cromwell  that 
he  was  twice  imprisoned.  In  1660,  after  Crom- 
well's death,  he  again  sat  in  Parliament  and 
upon  the  Restoration  was  made  keeper  of  the 
records  in  the  Tower.  Pamphleteering  ^;ain 
brought  him  into  troobic  with  the  House  of 
Commons,  but  he  recanted,  and  buiiied  himself 
with  the  collection  of  Parliamentary  records. 
He  produced  more  than  200  volumes,  of  which 
the  most  valuable  are  'Collection  of  Records' 
and  'A  Brief  Register^  Kalendar  and  Survey 
of  Parliamentary  Writs'  (4  parts,  London 
1659-64).  A  fairly  exhaustive  list  of  his  writ- 
ings and  their  many  editions  will  be  found  in 
'British  Museum  Catalogue  of  Printed  Books' 
(p.  159-183,  London  1895).  The  most  au- 
thoritative 4ist  of  them  is  attached  to  S.  R. 
Gardiner's  work  published  by  the  Camden  So- 
ciety and  mentioned  below.  Consult  Bliss.  P., 
ed.,  'A  i  Wood's  "Alhense  Oxoniensis*'  (new 
ed.,  Vol.  Ill,  p.  844,  London  1817)  ;  Firth. 
C.  H.,  'William  Prynne'  (in  'Dictionary  of 
National  Biography,'  Vol.  XLVI,  London 
1896) :  Gardiner,  S.  R.,  ed.,  'Documents  Relat- 
ing to  Proceedings  against  William  Prjmnc' 
(in  Camden  S<icUty  Publications,  V.  s.  VoL 
XVIII.  Westminster   1877);  id.,    'History  of 


England  1603-^'  (Vols.  VII-IX,  London 
1884) ;  id.,  'History  of  the  Great  Ovil  War' 
(3  vols.,  London  1888-91);  Peach  R.  E.  U., 
'The  Aiinals  of  the  Parish  of  Swainswidc' 
(London  1890). 

PRYOR,  Nathaniel,  American  soldier, 
trader  and  explorer:  b.  (proDably)  Amherst 
County,  Va.,  about  1785:  d.  Los  Alleles,  Cal., 
1850.  He  was  a  great  grandson  of  Nicketti, 
daughter  of  Powhatan  and  sister  of  Poca- 
hontas. Left  an  orphan  in  infan^,  he  was 
taken  to  Kentucky  by  the  family  of  his  maternal 
uncle,  Charles  Floyd.  In  1803,  be  enlisted  as 
a  private  soldier  in  the  army  for  the  purpose 
of  accompanying  Lewis  and  Clark  on  the  ex- 
pedition across  the  continent  to  the  mouth  of 
the  Columtiia.  Returning  in  1806  with  the  rank 
of  a  sergeant,  he  was  commissioned  an  ensign 
and  assigned  to  the  command  of  the  detach- 
ment sent  to  escort  Shahaka,  the  Uandan 
chief  to  his  home  on  the  Upper  Missouri  in 
1807,  but  failed  because  of  the  hostility  of  the 
Ankara  Indians.  He  was  promoted  to  a  lieu- 
tenancy in  1808  and  resigned  from  the  service 
in  1810,  engaging  in  trading  and  lead  mining. 
During  the  War  of  1812,  he  re-entered  the 
military  service  and  was  discharged  at  its 
conclusion  with  the  rank  of  captain.  He  then 
became  a  trader  among  the  Osage  Indians,  in 
Oklahoma,  operating  a  trading  post  near  the 
mouth  of  the  Verdigris  River  part  of  the  time. 
In  1821  he  joined  Fowler  ancf  Glenn  on  their 
trading  expedition  to  the  Rocky  Moimtains. 
In  1824  he  joined  the  Pattie's  on  their  trading 
expedition  to  the  Rocky  Mountains  and  fol- 
lowed all  of  their  wanderings  until  they  ar- 
rived in  southern  California,  where  the  entire 
party  was  imprisoned.  After  his  liberation  he 
settled  at  Los  Angeles  where  he  remained  until 
his  death.  Pryor  Credc  and  the  town  of  Pryor, 
county-seat  of  Mayes  Coimty,  Okla.,  were 
named  for  him.  Consult  Nmtall's  Journal; 
Long,  Stephen  N.,  'An  Expedition  from  Pitts- 
burgh to  the  Rocky  Mountains.  Performed  in 
the  Years  1819  and  1820' ;  Coues.  Elliott,  'The 
Journal  of  Jacob  Fowler' ;  Flint,  Timothy. 
'Pattie's  Narrative,'  and  James,  Thomas. 
'Three  Years  among  the  Indians  and  Mexi- 

PRYOR,  pri'or,  Ktwer  Atkinaon,  Amer- 
ican lawyer ;  b,  Dinwiddie  County,  Va.,  19 
July  1828;  d.  1919.  He  was  graduated  at  Hamp- 
den-Sidney  College  in  1845  and  at  the  University 
of  Virginia  in  1848  and  was  admitted  to  the 
bar  in  1849.  For  a  number  of  years  he  was 
editor  of  newspsyiers  in  Petersburg  and  Rich- 
mond, Vs.,  and  in  1855  was  appointed  special 
nunister  to  Greece  hy  President  Pierce;  sat  in 
Congress  1859-61  and  In  the  Confederate  Con- 
gress in  1862.  He  entered  the  Confederate 
army  with  Uie  rwik  of  colonel  in  1861;  was 
brevetted  briga^er-general  in  1862,  but  re- 
signed his  commission  and  re-entered  the  army 
as  a  private.  From  1864-65  he  was  a  prisoner 
at  Fort  Lafayette,  N.  Y.  After  the  war  he 
settled  in  New  York  City  where  he  was  ad- 
mitted to  the  har  in  1866.  From  1890-94  he  was 
a  judge  of  the  Court  of  Common  Pleas  and 
from  1894  to  1899  was  justice  of  the  State 
Supreme  Court.  He  then  resumed  the  prac- 
tice of  law.  He  published  'Essays  and  Ad- 
dresses'   (New  Yoric  1912).     Omsnlt  Hardy, 
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S.  E.  M..  'Roger  A.  Pryor»  (in  Green  Bag, 
Vol.  X,  ?.  161,  Boston  IKK). 

PRYTANEUU,  the  bdlditiK  in  the  capital 
of  a  Greek  state  possessing  sinular  features  to 
the  town-hall  of  modem  communities,  but  haV' 
ing  in  addition  a  religious  significance  and  de- 
voted to  purposes  peculiar  to  the  Greek  state. 
It  was  dedicated  to  Vesta  and  contained  the 
perpetual  fire  of  the  state  hearth.  At  Athens 
(q.v.)  the  state  here  entertained  as  public 
guests  its  foreign  ambassadors,  its  envoys  re- 
turned from  a  public  mission,  its  distinguished 
generals,  victors  in  the  Fanhetlenic  games  and 
citiiens  who  had  done  important  service  to  the 
state.  In  the  latter  case  the  privilege  tasted  for  , 
the  life-time  of  the  recipient.  The  exact  loca- 
tion of  the  Athenian  Prytaneum  has  never  been 
determined.  In  the  same  manner  each  city  and 
village  'had  its  prytaneum,  forming  the  re- 
hgions  and  political  centre  of  the  community, 
(insult  Midiel,  C.,  'Prytaneum'  (in  Saglio, 
E,,  and  others,  ed.,  'Dictionnaire  dcs  An- 
tiquites  Grecques  et  Romaines,'  Vol.  IV,  pt. 
I,  p.  742,  Pans  1907) ;  Poland,  F.,  'Geschichte 
des  Gnechischen  Vereihswfsens'  (Leipzig 
1909). 

PRZEMYSL,  pzhem'isl,  Austriij  one  of 
the  oldest  towns  in  Galicia,  on  the  nver  San, 
51  miles  west  of  Leraberg.  It  is  strongly  forti- 
fied, being  a  place  of  strategic  importance.  It 
has  an  active  trade  and  thriving  industries. 
Priemysl  was  founded  in  the  8th  century  by 
the  Polish  prince  Przemyslaw,  and  called  aftei 
bis  name.  The  ruins  of  the  ancient  residential 
castle  are  on  a  neighboring  hill.  During  the 
European  War  Przemysl  was  invested  by  the 
Russians  in  September  1914.  For  about  two 
weeks  in  October  the  investment  was  broken, 
and  troops,  arms  and  provisions  were  hurriedly 
transported  to  the  fortress.  By  12  Nov.  1914 
the  town  was  completely  cut  oft  again  and  be- 
sieged by  General  Selivanoff.  On  22  March 
1915  the  town  surrendered  with  nine  generals, 
iSOO  officers  and  officials  and  117,000  men.  In 
the  great  Galician  drive  of  von  Makensen  in 
the  summer  of  1915,  when  the  Austro-German 
forces  stood  at  the  gates  of  Przemysl,  the  whole 
Russian  garrison  disappeared  from  the  town 
during  the  nif^t  of  2-3  Jime  1915. 

PSALUANAZAR,  s±l-m^-n&'z«r,  George 
('The  Fohmosan'),  French  hterary  imposier: 
b.  probably  in  Languedoc,  France,  about  1679; 
d  London,  England,  3  May  1763.  He  was  edu- 
cated by  the  Jesuits,  led  a  v^prant  life  in  Bra- 
bant, Flanders  and  C^rmany,  posing  as  a  Jap- 
anese convert.  Later  he  enlisted  in  the  Dutch 
service,  and  finally  attracted  the  attention  of 
Innes,  chaplain  of  a  Scottish  regiment  at  Sluys, 
Holland,  who  apparently  converted  him  to 
Protestantism  and  took  him  to  England,  where 
he  was  presented  to  Bidiop  Compton  ana  others 
as  a  native  of  Formosa.  Whether  Innes  was 
<]uped  by  Psalmanazar  or  was  an  accomplice  is 
uncertain,  but  the  supposed  Formosan  was 
treated  with  great  honors,  encouraged  to  write 
*Am  Historical  and  Geographical  Description 
of  Formosa'  (1704),  translated  parts  of  the 
English  Catechism  into  the  pretended  Formosan 
ku^ltiage,  and  later  was  sent  to  Oxford.  A 
few  years  later  he  pubUshed  <A  Dialogue  be- 
tween a  Japanese  and  a  Formosan'  (1707).  He 
lepented  of  his  imposture,  however,  confessed 
his  dupUdty,  and  devoted  himself  to  study.    He 


of  the  'Universal  Historj;* ;  and  completed  Pal- 
mer's "History  of  Prinling'  (1732).  Consult 
autobiographical  'Memoirs  of  .  ,  .  commonly 
known  by  the  name  of  George  Psalmanazar' 
(1764). 

PSALMODY,  sil'm6-di  or  sa'md-di,  a 
singing  of  the  Psalms  (q.v.)  of  Scripture  in 
metrical  versions  to  simple  tunes.  Psalms  and 
hymns  were  sun^  in  the  religious  assemblies  of 
the  early  Christians;  and  the  psalms  of  Scrip- 
ture form  the  bulk  of  the  daily  religious  service 
or  "Divine  office*  of  the  Catholic  Church,  the 
custom  having  been  borrowed  from  the  syna- 
go^e  and  the  temple  of  Jerusalem.  After  the 
Reformation  in  the  16th  century  psalmody  was 
greatly  encouraged  in  the  Protestant  churches 
of  Germany,  France  and  the  Low  Countries, 
and  most  of  the  psalm  melodies  now  sung  in 
churches  were  composed  or  adapted  by  German 
musicians  of  the  16th  century.  Metrical  ver- 
sions of  the  Psalms  were  made  in  German, 
French   and   English.     The    Scotch   reformers 

Kid  great  attention  to  psalmody:  in  John 
Rox's  psalter  the  Stemhold  and  Hopkins  met- 
rical English  version  of  the  psalms  was  ar- 
ranged with  four-part  harmony.  The  metrical 
version  now  used  in  Scotland  is  the  one  made 
by  Francis  Rous  during  the  Commonwealth  and 
approved  by  the  General  Assembly  of  the  Scot- 
tidi  Church.  Consult  Armknecht,  F.,  'Die 
Heilige  Psalmodie'  (Ggttingen  1855)  ;  Bonner, 
D.  F,  'The  Psalmody  Question'  (New  York 
1908)  ;  Cooper,  J,  S.,  cd.,  'True  Psalmody' 
(Philadelphia  1859);  Kent,  C.  F,  cd.,  'The 
Songs,  Hymns  and  Prayers  of  the  Old  Testa- 
ment' (New  York  1914)  ;  Parker,  W.  H.,  'The 
Psalmody  of  the  Church,  Its  Authors,  Singers 
and  Uses'  (New  York  1892)  ;  SouUier,  E.,  'Us 
Origines  de  la  Psalmodie'  (Paris  IPOI). 

PSALMS,  Book  of.  Title— The  Old  Tes- 
tament ^ves  no  title  to  the  book  as  a  whole. 
The  ordinary  Hebrew  designation  for  the  book 
is  SePkrr  Tehillim,  meaning  Book  of  Praises. 
The  common  title  in  the  Setptuagint  is  Psaimoi, 
Psalms,  a  designation  taken  from  one  of  the 
minor  collections  of  the  book  This  Septuagint 
title  has  been  followed  in  most  of  the  versions, 
including  the  English, 

Authorship,  Date  uid  Compilation.— The 
titles  of  the  individual  psalms  contain  many 
statements  which  have  usually  been  considered 
to  be  ascriptions  of  authorship  to  various  per- 
sons. These  statements  consist  of  proper  names 
preceded  by  the  Hebrew  preposition  le,  which 
may  denote  authorship,  but  may  also  mean  bt- 
longing  to  in  more  general  significations.  Most 
prominent  of  these  statements  is  the  title  in 
which  the  Hebrew  preposition  precedes  the 
name  David,  the  combination  b«n^  usually  ren- 
dered of  David.  This  is  found  with  74  psalms, 
the  actt^  authorship  of  David  being  impossible 
in  a  large  majority  of  these,  as  shown  by  the 
circumstances,  language  and  thought.  If  this 
title  was  intended  to  indicate  authorship,  ibere- 
fore,  it  was  in  most  cases  erroneous.  The  12 
psalms  with  the  title  of  Asaph,  also,  could  not 
nave  been  written  by  Asaph,  who  was  a  con- 
temporary of  David,  the  psalms  being  of  much 
later  origin.  The  title  oi  the  sont  of  Korah, 
in  11  psaWs,  can  hardly  save  been  intended  to 
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s  of 
.  .  ..  , .„.__, ,19  and  else- 
where, were  a  ^ild  of  temple  singers  after  the 
exile.  In  (he  light  of  these  facts  it  is  now 
often  and  preferably  held  that  these  titles  were 
not  intended,  in  most  cases,  to  indicate  author- 
ship, but  to  show  that  the  individual  psalm 
had  belonged  to  a  minor  collection  of  psalms 
designated  by  the  name  in  question,  sons  of 
Korah  designating  a  collection  used  especially 
by  the  guild  of  the  sons  of  Korah,  and  Asaph 
indicatin(j  a  collection  used  by  the  Asaph ite 
guild,  which  was  also  prominent  after  the  exile. 
Several  other  minor  collections  are  also  indi- 
cated by  the  titles,  the  Hebrew  names  of  these 
collections  being  Shir,  Miktam,  Maskil,  etc 
Most  of  the  psalms  were  in  more  than  one  of 
these  minor  collections,  some  in  one  only,  a 
few  in  none.  The  evidence  indicates  tiiat  when 
a  compiler  used  a  psalm  from  an  earlier  collec- 
tion he  put  the  name  of  the  collection,  or  a  term 
derived  from  the  name,  as  a  title  at  the  head 
of  the  psalm ;  when  used  again  a  second  title 
was  added,  etc.  It  is  probable  that  at  least  10 
of  these  minor  collections  which  preceded  the 
present  psalter  can  be  traced,  the  earliest  hav- 
mg  been  made  soon  after  the  exile,  and  the 
latest  in  the  early  Greek  period  or  somewhat 
later.  The  Elohislic  Psalter,  one  of  these  minor 
collections,  needs  special  consideration  for  some 
of  its  peculiarities.  This  embraces  Psalms 
xlii-lxxxiii,  and  is  characteri7ed  by  a  great  pre- 

eonderance  of  the  use  of  the  divine  name  EIo- 
im,  in  the  present  texl  not  to  the  entire  exclu- 
sion of  the  term  Yahweh,  but  perhaps  originally 
so.  This  was  probably  partly  a  matter  of  orig- 
inal composition,  but  was  certainly  in  some  mea- 
sure due  to  editorial  change.  Such  editorial 
change  appears  clearly  from  the  fact  that 
Psalm  liii  is  an  Elohistic  recension  of  Psaltn 
xiv,  and  Psalm  Ixx,  of  Psalm  xl,  13-17,  and 
also  from  a  few  other  details.  The  reason  for 
the  use  of  Che  divine  name  Elohira,  both  orig- 
inally and  editorially,  is  very  uncertain.  It 
COUbtless  represents  the  usage  of  some  circle 
or  region.  The  documents  of  the  Hexateuch, 
it  is  well  known,  present  similar  phenomena, 
but  as  those  were  written  much  earlier  there 
may  be  no  direct  connection.  It  seems  hardly 
probable  that  the  usage  is  due  to  the  supersti- 
tious avoidance  of  the  divine  name  Yahweh, 
which  was  common  later.  Psalms  cxx-cxxxiv 
constitute  a  collection  usually  called  "Songs  of 
Ascents,*  and  supposed  to  be  pilgrim  songs 
sung  by  those  who  were  going  up  to  the  great 
feasts  at  JerusalenL  The  title  should  probably 
be  rendered  "Exalted  Songs,"  describing  the 
collection  as  distinguished  b^-  special  elevation 
of  thought  and  feeling,  which  is  in  harmony 
with  their  character.  They  have  also  unusual 
regularity  of  form.  There  are  also  indications 
of  other  small  collections  not  as  definiteiy 
marked  as  those  which  have  been  described. 
Thus  Psalm  cxxxv,  21  has  the  appearance  of 
being  a  doxology  originally  closing  a  small  col- 
lection. There  are  indications,  also,  that  the 
closing  doxology  of  book  four  was  originally 
the  doxology  closing  a  small  collection.  Psalms 
xciii,  xcv-c  are  marked  by  many  simi- 
larities to  one  another,  and  probably  formed 
originally  a  small  theocratic  collection.  The 
complete  Book  of  Psalms  as  it  now  exists,  or 
practically  so,  was  probably  compiled  about 
200  B.C,  allusions  in  ttie  book  of  Ecclesiasiicus, 


written  about  180  B.C.,  making  it  probable  that 
il  was  practically  complete  at  that  time.  It  is 
now  generally  held  thai  only  a  small  part  of 
the  psalms  are  of  pre-exilic  compositioa  The 
division  into  five  books  doubtless  did  not  take 
place  durijig  the  compilation,  but  later  after 
the  compilation  was  complete,  following  the 
analogy  of  the  divisions  of  the  law. 

Other  proper  names  appear  in  the  titles  of 
the  psalms  with  the  Hebrew  preposition  h. 
These  are  Solomon  in  72  and  127;  Moses.  90; 
Ethan,  89 ;  and  Heman,  8S.  It  is  probable  that 
no  one  of  these  marks  a  collection,  and  hence 
that  the  titles  were  designed  to  indicate  author- 
ship. But  none  of  ihcm  were  written  by  the 
respective  authors  indicated.  It  is  probable, 
therefore,  that  these  psalms  should  be  regarded 
as  pseudonyms,  later  compositions  considered  to 
be  in  the  spirit  of  these  men. 

Davidjc  Psalms. —  The  number  of  psalms 
to  be  ascribed  to  David  is  a  much- disputed  ques- 
tion. The  opmion  was  held  earlier  that  nearly 
all  the  psalms  were  written  by  David.  Il  is 
still  believed  by  some  that  as  many  as  40  psalms 
were  written  by  him.  On  the  other  hand,  his 
authorship  of  any  psalms  is  often  denied  at  the 
present  time.  The  character  of  David  and  the 
general  level  of  the  thought  of  his  time  arc 
not  favorable  to  the  opinion  that  he  was  the 
author  of  many  psalms.  Nevertheless,  compo- 
sitions similar  to  tfie  psalms  are  earlier  than 
David,  and  he  is  by  tradition  closely  connected 
with  the  psalms,  while  his  general  musical  abil- 
ity is  several  times  noted.  The  Davidic  author- 
ship seems  probable  for  Psalms  iii,  vii,  xiii, 
xvni  and  xxiv,  7-10.  These  are  simple  in 
thought  and  style  and  have  a  pronounced  war- 
like element. 

Thirteen  psalms  contain  in  their  titles  refer- 
ences to  specific  events  in  the  life  of  David 
which  are  said  to  have  called  them  forth.  The 
notice  might  be  correct  in  the  case  of  Psalm  18, 
but  in  every  other  ca'se  the  notice  ts  definitely 
out  of  harmony  with  the  contents  of  the  psalm, 
10  of  the  psalms  being  quite  certainly  not  of 
Davidic  authorship.  These  notices  are  prob- 
ably later  traditions  of  no  historical  value, 
or  else  illustrative  additions  made  by  a  later 
compiler. 

Maccabean  Psalms. —  Some  have  thought 
that  many  psatms  were  written  during  the  Mac- 
cabean  period  beginning  in  168  B.C.  The  reli- 
gious devotion  and  patriotism  of  the  early  Mac- 
cabean  period  might  naturally  have  prompted 
such  expression,  and  some  are  in  a  measure  ap- 

Sropriate  to  that  time.  In  the  Maccabean  period, 
owever,  Hebrew,  it  seems  evident,  had  been 
replaced  as  a  spoken  language  by  Aramaic  (con- 
sult Buttcnweiser,  "Are  There  any  Maccabean 
Psalms,'  Journal  of  Biblical  Literature. 
XXXVI,  1917,  pp.  22S-248).  Hence  Hebrew, 
if  used,  would  have  been  employed  in  an  arti- 
ficial and  inexact  manner  such  as  does  not  ap- 
pear in  the  psalms.  The  Maccabean  origin  of- 
any  psalms  is  therefore  improbable. 

Musical  and  Liturgical  Titles.— Besides 
the  elements  in  the  titles  already  discussed. 
musical  and  liturgical  instructions  are  also 
found.  Examples  of  the  liturgical  statements 
are:  "For  jhe  Sabbath  day"  in  the  title  of 
Psalm  xcii ;  "A  song  at  the  dedication  of  the 
house*  in  the  title  of  Psalm  xxx,  etc.  The 
liturgical  titles  are  much  later  than  the  psalms 
themselves,  and  are  added  only  in  a  few  cases. 
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in  no  systematic  way;  they  evidently  represent 
the  usage  of  the  Jews  at  the  time  of  their  addi- 
tion. The  Septuagint  has  several  additional 
liturerical  assignments. 

Musical  directions  form  part  of  the  title  in 
thirty  psalms.  It  is  probable  that  they  were 
first  added  in  the  Elohistic  Psalter,  20  of  them 


erences  probably  to  voices  although  possibly  to 
the  effects  of  inusica]  instruments;  and  refer- 
ences b)  the  melodies  in  accordance  with  which 
the  psalms  are  to  be  sung,  a  melody  Wng  USU' 
ally  designated  by  one  or  more  of  the  opening 
words  of  a  well-known  song  with  which  it  is 
associated. 

Conimimity  Psalms. —  In  Psalm  cxxiv  it 
is  explicitly  said  that  the  speaker  is  Israel.  In 
a  considerable  number  of  psalms  which  are  ex- 
pressed in  the  first  person  the  obvious  view  is 
that  the  speaker  is  the  community  or  the  nation, 
or  at  any  rate  some  considerable  portion  of  the 
people.  The  question  has  been  much  discussed 
in  recent  years  whether  this  is  not  the  correct 
understanding  of  many  or  most  of  Ac  psalms 
written  in  the  first  person  singular,  instead  of 
the  individual  interpretation.  The  question  is 
one  to  be  settled  in  each  case  by  the  evidence 
at  hand,  with  no  definite  presumption  in  favor 
of  either  view.  The  indications  of  an  individ- 
ual interpretation  are  strongly  marked  individ- 
ual traits.  The  indications  of  a  community 
interpretation  are  the  absence  of  such  strongly 
marked  individual  traits,  and  also  the  presence 
of  elements  of  experience  which  are  diiEcult 
to  reconcile  with  an  individual  interpretation, 
or  more  strongly  suggest  some  community  ex- 
perience. The  result  is  that  many  of  these 
psalms  seem  to.be  individual,  and  many  to 
belong  to  the  community.  Doubtless  in  some 
cases  an  original  individual  psalm  has  been  re- 
vised to  make  it  more  appropriate  for  commun- 
ity use,  ^but  ttiis  is  a  process  difficult  to  trace. 

The  Poetical  Character  of  the  Psalms^— 
There  is  mudi  difference  of  opinion  concerning 
the  essential  nature  of  Hebrew  rhythm.  Many 
regard  accent  as  its  essential  feature ;  but  the 
better  view  seems  to  be  that,  in  the  very  nature 
of  the  case,  duration  of  time,  rather  than  ac- 
cent, is  always  the  fundamental  element  in 
rhythm.  The  Hebrew  foot,  therefore,  has  the 
same  essential  nature  as  the  classical  foot,  but 
is  more  elastic.  The  Hebrew  foot  may  be  de- 
fined as  follows:  A  group  of  syllables,  more 
or  less  in  number,  wnich,  together  with  any 
silences  that  may  be  included,  occupies  in 
utterance  a  time  relatively  fixed,  that  is,  the 
same  as  other  feet  in  the  same  composition 
(consult  Lanier,  'The  Science  of  English 
Verse,*  p.  40).  The  number  of  feet  in  a  line  in 
the  Psalms  varies  from  two  to  six,  there  being  a 
measure  of  uniformity  in  an  individual  psalm. 
The  normal  stanza  consists  of  two  lines,  being 
ordinarily  a  verse.  A  division  into  strophes,  a 
regular  combination  of  several  stanzas,  is  found 
occasionally,  but  is  no  regular  feature  of 
Hebrew  poetry,  although  many  consider  it  to  be 
such.  This  division  into  strophes,  when  found, 
is  sometimes  marked  by  a  refrain.  Parallelism 
of  the  lines  of  a  stanza  is  frequent  but  not 
universal,  parallelism  being  also  found  in  He- 
brew prose.  Assonance,  particularly  the  repeli- 
*j„-  -(  .1,.  ..— «  word  in  lines  near  together, 
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especially  in  the  two  lines  of  a  stanza,  is  fre- 
Guent.  Most  of  the  Psalms  are  lyric,  a  few 
didactic  while  a  few  have  a  dramatic  element. 

cx!v  have  the  alphabetic  or  acrostic  structure, 
in  which  the  separate  lines,  or  stantas  (verses), 
or  two  successive  stanzas,  begin  in  Hebrew  wiUl 
the  successive  letter;  of  the  alphabet,  Ps.  cxix, 
however,  is  distinguished  by  being  divided  into 
sections  of  eight  verses,  each  verse  in  a  section 
banning  with  the  same  letter. 

The  Thoogbt  of  the  Psalms.— As  the 
psalms  are  for  the  most  part  lyric  they  are  pri- 
marily an  expression  of  feeling.  Hence  a  pres- 
entation of  thought  would  naturally  be  in  a 
less  connected  form  than  in  other  parts  of  the 
Old  Testament.  Nevertheless,  the  book  con- 
tains the  principal  phases  of  thought  found 
elsewhere  in  the  Old  Testament.  The  imprecar 
tions  found  in  abundance  in  several  of  the 
psalms  constitute  their  principal  defect  to  the 
tbouj^t  of  the  present  day.  Yet  that  feature  is 
easily  intelligible  when  approached  historically 
and  constitutes  no  real  difiiculty  when  imder- 
Stood  in  relation  to  the  time.  Several  of  the 
psalms  show  an  attitude  that  is  favorable  to- 
ward the  ritual  worship,  yet  with  no  presenta- 
tion of  its  details.  For  the  most  part,  nowever, 
the  general  attitude  of  the  psalms  is  in  accord 
with  that  of  the  prophets.  The  lyrical  element 
in  the  psalms,  their  character  as  an  expression 
of  deep  religious  feeling,  gives  them  an  appeal 
to  the  feelit^s  of  men  through  the  ages.  While 
much  is  in  form  local  and  national,  there  is 
often  an  underlying  universality  of  spirit  which 
gives  them  permanent  value  as  one  of  the 
supreme  products  of  the  thought  and  feeling 
_!■  1 ■.     ■_  {eiiowjjjjp  „ith  God, 

y.—  Binnit  WiUiam, 
History,  Teachings  3ni_  _ 
(London  1886);  Briggs,  C  A.,  'A  Critical  and 
Exegetical  Commentary  on  the  Book  of  Psalms' 
{'International  Critical  Commentary,'  2  vols.. 
New  York  1906-07)  ;  Cheyne,  T.  K,,  <Thc  Book 
of  Psalms>  (New  York  1904) ;  id,,  <The  Origin 
and  Religious  Contents  of  the  Psalter'  (New 
York  1895)  ;  Cobb,  W.  H.,  'A  Criticism  of  Sys- 
tems of  Hebrew  Metre'  (Oxford  1905)  ;  Davies, 
T.  W.,  'The  Psalms'  ('The  Century  Bible,' 
Vol.  II,  Edinburgh  1906)  ;  Davison,  W.  T.,  'The 
Psalms'  C^'The  Century  Bible,'  Vol.  I,  Edin- 
burah  n.d.) ;  (Gordon,  A.  R.,  'The  Poets  of  the 
Old  Testament'  (London  1912);  Kirkpatrick, 
A.  F.,  'The  Book  of  Psalms'  ('Cambridge 
Bible,'  3  vols..  189S-I903)  ;  Robertson,  James, 
'The  Poetry  and  the  Religion  of  the  Psalms* 
(New  York  1898). 

Geokge  Rickes  Beoky, 
Professor  of  Old  Testament  Interpretation  and 
Semitic  Languages,  Colgate  University. 
PSALTER,  sal'ter.  the  Book  of  Psalms 
(q.v.) ;  also  a  book  containing  the  Psalms  sepa- 
rately printed ;  also  specifically,  the  version  oi 
the  Psalms  in  the  English  Book  of  Common 
Prayer.  It  is  also  the  name  of  an  ancient  string 
instrument  of  music,  the  Hebrew  Kinnor;  called 
by  the  Germans  Rotta  (CUhora  Teiitoniea). 
Sometimes  the  rosary  of  150  beads  used  by 
some  order  of  nuns  is  called  the  Psalter,  as  the 
Psalter  contains  ISO  Psalms.  Consult  Bovet.  R, 
'HIstoire  du  Psautler  des  Eglises  Reformies* 
(Neochiiel  1872) ;  Jordan,  W.  G.,  'Religion  in 
Song,    or    Studies   in    the    Psalter*    (London 
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191S);  Mackmeeken,  J.  W.,  'History  o(  th« 
Scottish  Metrical  Psalters'  (Glasgow  1872) : 
Strauss,  O.,  'Der  Psalter  als  Gesang  — und 
Geb«-Buch>  (BerUn  IS59) ;  Whitham.  A.  R.. 
'Christian  Use  of  the  Fsalter*  (London  1908). 

PSAMHBTICHUS,    s^-metl-kus    (Greek 

•iitt/tft^txii,  E^ypt  Psammetk),  the  name  of 
three  rulers  of  the  26th  dynasty.  Psammeti- 
CHUS  I,  first  monarch  (664-610  b.c)  succeeded 
his  father,  Necho,  who  had  been  chief  of  20 
local  princelings  and  vassal  of  Asurbanipal, 
King  of  Assyria.  He  is  first  heard  of  as  feudal 
lord  of  Sais,  the  chief  centre  of  the  west- 
ern delta.  He  formed  an  alliance  with  Gyges, 
king  of  Lydia,  against  the  suzerain  power  of 
Assyria;  and  by  tne  aid  of  Carians  and  Ionian 
Greeks  supplied  by  Gyges,  defeated  the  Assyrian 
vassal-kings  and  was  crowned  "lord  of  the  two 
£g]rt>ts.>  Herodotus  says  he  blockaded  Aiotus 
(Asndod)  for  20  years ;  and  he  may  indeed  fre- 
quently have  besieeed  it.  He  made  Phtenicia  a 
vassal  state,  and  devoted  much  attention  to  art 
and  architecture.  The  demotic  (or  enchorial) 
writing  which,  because  of  greater  facility,  super- 
seded the  hieratic,  was  invented  during  his  reign, 
though  it  cannot  be  ascribed  to  his  initiative 
PsAHMBTicHUS  II  (594-S89B.C.),  was  grandson 
of  the  above.  His  reign  is  of  note  chiefly  be- 
cause of  the  inscriptions  made  at  Abu  Simbel 
(q.v.),  by  his  Greek,  Carian  and  Ph<Enician 
mercenanes.  Psammitichus  III  (526-525  bc.) 
was  last  king  of  the  dynasty.  His  reign  was 
brought  to  a  close  by  the  Persian  conquest,  and 
Egypt  became  a  province  of  Persia. 

PSARA,  psa'ra.  or  IPSARA  (Or.  Fjyra), 
an  island  belonging  to  Greece,  in  the  .^^ean 
Sea,  seven  nvles  northwest  of  Khios;  about  five 
and  a  half  miles  in  length,  and  as  many  in 
breadth.  It  consists  almost  entirely  of  rock, 
thinly  covered  with  a  vegetable  mold.  At  one 
time  it  had  considerable  commerce,  and  a  pop- 
ulation of  30,000.  However,  in  1824  it  was 
invaded  by  Turkey,  and  after  having  been  de- 
vastated most  of  its  inhabitants  were  killed.  As 
a  result  of  the  Balkan  Wars  (ij.v,)  of  1912-13 
and  of  the  Treaty  of  London  it  was,  in  1914, 
annexed,  with  the  consent  of  the  Great  Powers, 
by  Greece.    Pop.  about  4,5CM. 

FSEUDEPIGRAPHA.  See  Apocalyptic 
Literature. 


PSEUDOLEUC^HIA,  sa"dd-ia-s€'mi  «. 
or  HODGKIN'S  DISEASE,  a  disorder  of 
the  lymphatic  glands  and  sometimes  an  affec- 
tion of  the  spleen,  characterized  by  anxmia  and 
progressive  hyperplasia.  It  is  also  attended  by 
secondary  lymphatic  growth  variously  dis- 
tributed in  the  body.  Leucocylosis  —  excess  of 
white  corpuscles  in  the  blood  —  which  accom- 
panies many  blood  diseases,  is  not  present  in 
pseudoleucxmia.     See  Blood. 

PSEUDOMORPH,  the  name  applied  to  a 
mineral  which  has  replaced  another,  or  which 
appears  in  crystal  forms  wliich  are  foreign  to 
its  original  formation.  Massive  varieties  of 
minerals  are  more  subject  to  such  changes,  but 
the  action  is  frequently  more  ditlicult  to  trace 
There  are  three  kinds :  Pseudomorphs,  epi* 
morpbs,  and  panunorphs.  See  also  Uinesa- 
LOGV, 


PSEUDONYM  (Fr.  pseudonynu,  from 
Gk.  pseudonymof),  A  name  adopted  by  an 
author  who  desires  to  remain  unknown,  or  as- 
sumed for  the  purpose  of  attracting  more  at- 
tention at  first  Uuui  tnight  follow  from  the  use 
of  the  author's  own  name.  (See  ANONyuaus). 
Pseudonymous  authorship  raises  certain  legal 
points  as  to  the  rights  of  the  author  under  the 
Copyright  Law  (q.v.).  In  the  United  States  it 
has  been  held,  though  not  always,  that  a  copy- 
right acquired  under  a  pseudonym  protects  fully 
the  actual  author  if  he  is  the  user  Mi  the 
pseudonym.  In  practically  every  civilized 
country  there  have  been  published  a  number  of 
works  listing  and  revealing  the  pseudonyms 
used  by  their  respective  authors.  For  pseu- 
donyms used  by  the  authors  of  France,  Ger- 
many, Great  Britain,  the  Uiddie  Ages  and  the 
United  States.  Consult  Barbier,  A.  A,,  <Kc- 
tionnaire  des  Onorages  Anonymes  et  Pseu- 
donymes>     (3d  _  ed,    4    vols.,    Paris     18?2-79: 


,t;  Celani,  H., 

Dictionnaire  des  Anonymes  de  Barbier'  (in 
Revue  des  Bibliothiques,  Vol.  XI,  p.  333.  Paris 
1901);  Courtney,  W.  P..  'The  Secret  of  our 
National  Literature*  (Londoa  1908);  Cushing, 
W.,  'Initials  and  pEeudon3'ms'  (2  vols.,  New 
York  1885-88)  ;  Franklin,  A.  L.  A.,  'EHction- 
naire  des  Noma,  Surnoms,  et  Pseudonymes 
Latins  de  1'Histoire  Litteraire  du  Moyen  Age, 
nqO-1530'  (Paris  1875);  Halketl,  S.,  and  J. 
Laing.  'A  Dictionary  of  the  Anonymous  and 
Pseuoonymous  Literature  of  Great  Britain* 
(4  vols.,  Edinburgh  1882-83) ;  Haynes,  J.  E., 
'Psendonyms  of  Authors'  (New  York  1882); 
Holzmann,  M..  and  J.  Bohatta,  'Deutscties 
Pseudonymea  Lexikon'  (Vienna  1906);  La 
Fare,  A.,  ed.,  'Petit  Dictionnaire  des  Pseu- 
donymes' (in  tTort-Paris.'  p.  802,  Paris  1918) ; 
Manes,  A.,  <Das  Recht  des  Pseudonyms'  (Got- 
tingen  1899) ;  Marcfamont,  F.,  <A  Concise 
Handbook  of  Literature  Issued  under  Pseu- 
donyms and  Initials*  (London  1896)  ;  Querard, 
J.  M,,  ed.,  'Les  Supercheries  Litteraires  Devoi- 
l*es>  (3d  ed.  3  vols.,  Paris  1869-70)  ;  Thomas, 
R.,  'Handbook  for  Fictitious  Names*  (London 
1868);  Id.,  'Aggravating  Ladies:  Being  a  List 
of  Works  Published  under  the  Pseudonym  of 
'A  Lady"  (I-ondon  1880);  Weller,  E.,  'Lexicon 
Pseudonyraorum-  Worterbuch  der  PseH- 
donifmen  aller  Zeiten  imd  Volker*  (Regens- 
burg  1886). 

PSEUDOSCOPE,  in  optics,  an  instrument, 
invented  by  W^eatstone,  for  producing  an  ap- 
parent reversion  of  the  relief  of  an  object  to 
which  it  is  directed,  by  the  transposition  of 
the  distances  of  the  points  which  compose  it. 
A  false  impression  is  thus  conveyed  to  the  eye. 
a  globe  becoming  apparently  concave  and  a  hol- 
low body  assuming  a  convex  fonn.    See  Optics. 

PSBUDOSUCHIA,  an  order  of  Croco- 
diUa.    See  Hespetology. 

PSILOMELANE,  a  hard,  dull,  black  min- 
eral, essentially  a  hydrous  manganese  mangan- 
ate.  but  part  of  the  manganese  often  replaced 
by  barium  or  potassium.  It  occurs  abundantly 
massive  or  ic  botryoidal  and  stalactitic  forms 
in  Germany,  England,  Arkansas  and  many  other 
localities.  It  is  one  of  the  commonest  ores  of 
manganese. 
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PSITTACI,  iltVsi,  tbe  parrot  tribe,  a  f  un- 
ity of  scansorial  birds,  con^sing  over  300 
species,  of  which  the  genus  PttlUtCHi  is  the  typtb 
See  Parsot. 

PSKOV,  pslcOf.  or  PLB8K0V,  Russia, 
(t)  town,  capital  of  the  government,  on  the 
right  bank  of  the  Velikaya,  which  here  receives 
the  Pleskova,  165  miles  son th-soudi west  of 
Petrograd,  wtth  which,  as  also  with  a  num- 
ber of  other  cities,  it  is  connected  by  rail- 
roads. There  is  also  a  steamship  line  between 
Pskor  and  Dorpat.  It  is  walled  flanked  with 
lowers,  all  in  a  veiy  delaindated  state,  as  are 
also  many  of  the  houses.  It  consists  of  (he 
Kremlin,  the  Central  city,  the  Great  city  and  a 
considerable  suburb.  All  the  private  houses 
and  the  far  greater  pari  of  the  public  edifices 
are  of  wood.  The  finest  buildings  are  in  the 
Kremlin.  The  principal  manufacture  is  Rus- 
sian leather;  and  there  is  a  considerable  trade 
in  hemp,  flax,  tallow,  hides,  etc,  Pskov  is  the 
see  of  an  archbishop  and  possesses  a  theolo^cal 
seminary,  a  well-managed  hospital,  an  ancient 
cathedral  and  other  old  churdies  and  monas- 
teries, most  of  the  latter  being  in  rains.  It  is 
said  to  have  been  the  birthplace  of  the  Princess 
Otga  toward  the  end  of  the  10th  century.  Dur- 
ing  the  Middle  Ages  it  possessed  great  im- 
jtortance  as  a  tra<ung  centre  and  for  a  long 
time  maintained  its  freedom  as  a  city  republic, 
which  it  lost  in  1509  when  it  came  under  the 
rule  of  Moscow,  It  went  through  a  number  of 
sit^s  and  gradually  deteriorated,  though  with 
the  coming  of  railroads,  it  regained  some  of  its 
former  mercantile  prosperity.    Pop.  38J0O. 

(2)  A  government  of  Russia,  botmded  north 
bjr  Petrograd,  northeast  by  Novgorod,  east  by 
Tver,  southeast  by  Smolensk,  south  by  Vttebsl^ 
west  by  Livonia;  area,  16,678  sq^uare  miles. 
The  surface  toward  the  southeast  is  traversed 
by  the  ValdaT  Hills,  but  sinks  gradually  down 
near  the  centre,  having  only  a  gentle  slope 
toward  the  north  and  west.  The  soil  is  through- 
out of  poor  quality  and  can  only  be  made  to 
yield  tolerable  crops  by  fertilization.  Wheat 
IS  seldom  grown,  and  the  principal  crops  are 
flax,  oats  and  barley,  which  are  raised  in  con- 
siderable quantities,  so  as  to  leave  a  surplus 
for  export  Forests  are  extensive;  but  the 
wood  is  not  of  the  best  quality.  The  only 
other  manufacture  of  importance  is  leather. 
There  are  more  than  800  mkcs  in  the  govern- 
ment, covering  about  990  square  miles.  The 
largest  of  these  is  Lake  Pskov  (300  square 
miles).  Over  1,200  square  miles  arc  covered  by 
marshes.  Pskov  is  divided  into  eight  districts. 
The  majority  of  its  populatioa  are  Great  Rus' 
sians.    JPop.  1.447,000. 

PSORIASIS,  so-ri'a-sis,  chronic  skin  dis- 
ease, allied  to  alphus  and  lepra,  non-contagious 
but  often  hereditary.  It  is  characterized  by  an 
inflammatory  condition,  with  slightly  elevated 
patchet,  dry  and  various  in  number,  size  and 
slope,  to  which  grayish  scales  adhere.  These 
exfoliate,  to  be  repeatedly  renewed.  The  ex- 
tensor sides  of  the  extretmtics,  the  elbows, 
knees,  trunk  and  scalp,  became  firsi  affected, 
and  the  flexor  sideft  of  the  limbs  are  afterward 
attacked.  Only  the  mucous  membranes  of  the 
body  are  exempt  from  this  disease,  the  cause 
of   which   is   little  understood,   and  which   re- 

fuirea   for  treatment  competent  medical  skill, 
t  is  mainly  a  disease  of  adult  life.    The  treat- 


Bent  is  both  external  and  intemal,  the  former 
bcin^  the  more  eflicacious.  Arsenic  is  a  favo- 
rite in  internal  treatment,  but  its  use  is  open  to 
serious  disadvantages.  'Asiatic  pills*  is  an- 
other arsenical  preparation  used  in  treating 
psoriasis.  Salvarsan  and  neosalvanan  have 
proved  inefllective.  Hot  baths  at  ni^t,  with  a 
liberal  use  of  soap,  assist  greatly  in  removing 
the  scales.  Sapo  viridis  is  also  used  for  this 
purpose.  Consult  Hutchins,  M.  B.,  'Psoriasis' 
(in  'Reference  Handbook  of  the  Medical  Sd- 
ences,>   Vol.  VII,  New  York  1916). 

PSOVIE,  or  BORZOL    See  GrarHoimi). 

PSYCHE,  siTte  (Greek  in>x^,  meaniiig 
breath,  soul,  hfe),  in  Greek  mythology,  a  beau- 
tiful maiden  regarded  as  an  allegorical  personi- 
fication of  the  human  soul.  In  a  version  of  her 
story  given  by  Apuleius  in  'The  Golden  Ass' 
she  is  (he  daughter  of  a  tdng  and  far  outshines 
in  loveliness  her  two  elder  sisters.  Men  take 
her  for  Venus  herself  and  pay  her  the  homage 
due  to  the  goddess.  In  anger  Venus  directs 
Cupid  to  inspire  Psyche  with  love  for  some  un- 
worthy wretch,  but  Cupid  himself  falls  in  love 
with  Psyche.  Meantime  her  father  consults 
the  oracle  of  Apollo  regarding  his  daughter's 
marriage,  and  is  commanded  to  convey  her  to 
the  summit  of  a  mountain  and  there  leave  her, 
for  she  is  the  destined  bride  of  a  monster 
dragon  feared  by  gods  and  men.  Sorrowfully 
he  obeys,  but  when  P^che  is  left  alone  she  is 
wafted  by  Zephyr  to  the  pahce  of  Cupid  who 
visits  her  every  night  and  departs  unknown 
before  rooming.  She  is  warned  by  her  lover 
never  to  seek  to  know  who  he  is,  and  no  break 
would  have  occurred  to  her  happiness  had  she 
not  allowed  her  jealous  sisters  whom  she  ad- 


One  night  while  Cupid  slept  she  came  with  a 
lamp  to  see  him  and  in  her  astonishment  and 
joy  at  beholding  the  most  beautiful  of  the  gods 
she  lets  fall  a  drop  of  heated  oil  upon  his 
shoulder.  Cui>id  awakes,  reproaches  Psyche 
for  her  suspicions,  and  leaves  her.  After  try- 
ing in  vain  to  drown  herself.  Psyche  wanders 
from  place  to  place  seeking  her  beloved  till  she 
comes  to  the  temple  of  Venns,  Having  Psyche 
at  last  in  her  power  Venus  treats  her  as  a 
slave  and  imposes  menial  tasks,  under  which 
the  maid  would  sink  but  for  secret  help  ob- 
tained from  Cupid.  At  length  Venus  orders 
Psyche  to  descend  to  the  realm  of  shadows  and 
bring  away  Proserpine's  box  of  cosmetics. 
She  succeeds  in  the  adventurt  but  on  opening 
the  box  is  assailed  by  a  deadly  vapor  issuing 
therefrom  and  perishes.  Cupid  now  reappears, 
touches  her  witn  an  arrow  and  restores  her  to 
life.  Venus  is  reconciled,  and  Jupiter  places 
Psyche  among  the  immortals.  Her  marriage 
to  Cnpid  is  celebrated  with  great  festivities, 
while  ner  envious  sisters  cast  themselve  from 
a  precipice.  The  story,  as  the  name  implies, 
donblless  was  an  adaptation  of,  and  possibly 
was  founded  upon,  the  theory  of  the  pre-exist- 
ence  of  the  soul,  lis  suffering  in  this  life,  and 
then  final  redemption.  Various  phases  of  the 
story  are  to  be  found  in  early  Gredc  and  Ro- 
man art.  dating  even  from  the  2d  century  B.C., 
Psyche  being  represented  a*  a  delicate  maiden 
with  butterfly  wings.  Consult  a  translation  of 
Apnldus'  story  in  Walter  Pater's  'Marias  the 
Eptcnrean'  (London  1885:  new  «d..  New  Yodc 
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1902) :  and  poetical  vernons  of  the  tale  in 
Morris'  'Cupid  and  Psyche'  in  'The  Earthly 
Paradise';  and  Bridges,  'Eros  and  Psyche'; 
Conze,  <De  Psyches  imaginibus  quibusdani' 
(Berlin  1855);  Rohde,  E.,  <Psyche>  (18M). 

PSYCHIATRY,  that  branch  of  medicine 
"which  deals  with  diseases  of  the  mind.  Hislor- 
ically  while  mental  diseases  have  always  been 
recognized,  they  have  often  been  thought  to 
4>e  of  divine  or  diabolical  origin  and  their  con- 
sideration has  been  hopelessly  entangled  with 
religion  and  with  metaphysical  speculation. 
Even  after  mental  diseases  came  to  be  recog- 
nized as  the  legitimate  occupation  of  medicine 
their  study  was  for  a  long  time  confined  to  the 
more  serious  varieties,  collected  under  the  cap- 
tion "insanity,"  which  were  found  only  in  the 
asylums,  and  correspondingly  the  study  of 
these  patients  and  their  illnesses  became  a  dis- 
tinct specialty  of  the  asylum  physicians  (alien- 
ists). The  practice  of  mental  medicine  in  this 
restricted  field  tended  for  a  long  time  to  be 
Utile  more  than  the  custodial,  albeit  kindly 
care,  of  die  seriously  ill  of  mind.  The  great 
mass  of  practitioners  of  medicine  had  little  or 
no  interest  in  the  subject  During  the  asylum 
period  in  the  history  of  psychiatry  ver^  little 
was  accomphshed  in  the  way  of  the_  scientific 
development  of  this  branch  of  medicine.  Its 
very  isolation  operated  to  prevent  its  growth 
and  when  finally  progress  did  gain  access  to 
the  asylum  it  was  more  occupied  with  humani- 
tarian than  with  more  strictly  scientific  prob- 
lems. Then,  too,  the  sciences  upon  the  basis 
of  which  a  firm  foundation  for  psychiatry 
could  be  laid  were  not  Ear  enough  advanced  to 
warrant  much  progress.  The  science  of  psy- 
chology was  honeycombed  with  metaphysical 
speculations  and  has  only  come  to  a  systematic 
c^ort  at  an  experimental  elaboration  of  its  data 
during  the  past  generation.  As  a  result  of 
these  conditions  the  early  history  of  psychiatry 
is  a  history  of  more  or  less  crude  speculations, 
classifications  and  descriptions.  Litde  was  sus- 
pected of  underlying  causes  and  metaphysical 
discussions  of  the  relation  of  mind  and  body 
effectually  prevented  all  practical  considera- 
tions of  human  behavior. 

Present-day  psychiatry  has  been  made  pos- 
sible by  the  advances  which  have  been  made  in 
the  sciences  upon  which  it  rests,  particularly 
by  the  advances  in  psychology,  or  more  particu- 
larly that  department  of  psychology  which 
deals  with  abnormal  mental  reactions,  namely 
psychopathology.  A  better  under standii^  of 
the  nature  of  mind  and  its  position  in  the  gen- 
eral evolutional  scheme  has  made  it  evident 
that  mental  disease  is  the  psychological  mani- 
festation of  difficulties  and  defects  of  adjust- 
ment due  either  to  causes  operating  within 
(endogenous)  or  from  without  (exogenous). 
Psychiatry  thus  becomes  concerned  with  dis- 
covering these  causes  and  makes  a  therapeutic 
approach  to  the  problem  presented  hy  the  symp- 
toms of  mental  diseases  by  attempting  to  se- 
cure a  belter  adjustment  by  removing  the 
causes,  avoiding  tneir  operation,  or  effecting' 
some  compromise  solution.  Inasmuch  as  de- 
fects of  adjustment  of  some  sort  are  present  in 
practically  every  one,  psychiatry  has  come  to 
deal  with  all  probletns  of  mental  health  and  not 
only  the  severe  types  of  maladaptation  found 
in  the  hosintals  for  the  insane.    Its  therapeutic 


armamentarium  includes  not  only  all  of  the 
mechanical  (surgery)  and  chemical  (dmg) 
methods  of  general  medicine,  but  psychological 
methods  (psychotherapy)  as  well  as  efforts  at 
social  rebabihtatton  and  readjustment.  It 
therefore  includes  the  whole  field  of  mental 
medicine,  reaching  into  the  field  of  sodal  ad^ 
talion  as  a  very  important  point  of  its  domain 
and  including,  on  the  preventive  side,  the  prob- 
lems of  mental  hygiene. 

To  particularize  the  more  imiwrtant  fields 
in  which  psychiatry  has  become  important  in 
recent  years.  In  the  first  place  there  is  of 
course  the  field  of  the  so-called  insanities  or  the 
frank  psychoses  such  as  we  see  in  the  hospitals 
for  the  insane.  This  field  has  been  greatly 
broadened  of  late  by  appealing  to  patients  to 
seek  the  assistance  of  the  hospital  before  be- 
coming seriously  ill  and  availing  themselves  of 
the  hospital's  help  after  recovery  to  re-establish 
themselves  socially.     Then  there  is  the  immense  I 

field   of   (he    defective  including   the   problems  ' 

of   the  idiot  and  imbecile;   the  backward  child  i 

in  the  school ;  and  the  innumerable  problems  of  I 

social  maladaptation  which  have  their  roots 
in  defectiveness  such  as  many  of  the  problems  ' 

of  prostitution,  criminality  and  poverty.  The 
whole  field  of  criminology  belongs  essentially 
in  the  domain  of  psychopathology  and  thus 
comes  within  the  practice  of  mental  medicine- 
psychiatry.  The  most  important  field  of  mod- 
em psychiatry  is  perhaps  the  neuroses  and  psy- 
choneu roses,  which  include  those  conditions 
known  as  hysteria,  neurasthenia,  obsessions, 
doubts,  fears,  impulses,  etc  The  persons  who 
manifest  this  group  of  Symptoms  are  not  infre- 
quently wcil  endowed  mentftlly,  but  their  effi- 
ciency is  greatly  impaired  by  their  illness.  They 
can  now  be  greatly  helped  by  appropriate  psy- 
chotherapeutic treatment  A  study  of  these 
conditions  has  shown  so  clearly  the  conditions 
from  which  they  grow  that  a  further  advance 
in  preventive  medicine  along  these  lines  will 
projecl  the  findings  of  psychiatry  upon  the 
problems  of  education  and  in  fact  the  whole 
great  group  of  problems  involved  in  successful 
living.  The  principles  which  are  found  appli- 
cable to  all  these  various  abnormal  conditions  are 
as  truly  ap^licahle  to  transient  mental  disturb- 
ances in  quite  normal  people  such  for  example 
as  various  types  of  nervousness,  unhappiness  or 
difficulties  of  adjustment  dependent  upcni  some 
character  trait  The  differences  between  the 
normal  and  the  abnormal  mind  is  only  one  of 
degree  so  that  the  field  of  psychiatry  has  now 
broadened  to  include  what  but  a  short  time  ago 
would  have  been  considered  the  mnnal  bat 
where  minor  tnaladjustments  prevent  the  full- 
est efficiency. 
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William  A.  White,  M.D., 
Stiperintendeni   of  Saint  Elisabeth'i  Hospital, 

Washington,  D.  C. 
PSYCHIATRY  AND  WAR.  In  harmony 
with  the  general  fact  that  it  is  man's  mind 
that  receives  last  consideration  in  questions  of 
health  it  has  taken  until  the  present  war  for 
any  real  appreciation  of  the  incidence  of  mental 
disease  in  the  military  forces  to  fcet  recogni- 
tion. The  Ru&sians  in  the  Rosso- Japanese  War 
had  a  regular  organiied  service  for  cairing  for 
the  nLentally  ill,  removing  them  from  the  front 
and  taking  them  back  to  the  hospitals  at  Mos- 
cow and  Saint  Petersburg,  but  it  has  remained 
for  the  present  war  to  develop  a  real  compre- 
hensive appreciation  of  the  nature  of  the  prob- 
lons  involved.  The  first  of  these  probleiDS, 
namely  the  examination  of  recruits  for  the  pur- 
pose of  eliminatit^  the  mentally  defective  or 
Other^se  affected  mdividuals  who  would  prob- 
ably not  be  able  to  stand  the  stresses  of  actual 
conflict,  has  been  developed  more  elaborately  in 
this  country  than  in  the  European  countries, 
probably  for  the  obvious  reason  in  America  the 
man  power  has  not  been  so  severely  taxed,  for 
wheih  it  is  experience  leaches  that  all  methods 
of  examination  wliich  result  in  the  elimination 
of  recruits  arc  looked  upon  with  progressingly 
less  favor. 

Tie  general  plan  in  dealing  with  mental  ill- 
ness in  the  American  army  is  broadly  as  fol- 
lows; first,  a  weeding  out  of  defective  and 
otherwise  mentally  abnormal  individuals  in  the 
various  camps,  the  establishment  in  connection 
with  the  various  hospitals,  particularly  the  large 
base  hospitals,  of  psychiatric  wards  in  charge 
of  a  competent  psychiatrist  and  assistants,  with 
a  detail  of  nurses  who  have  had  experience  in 
institutions  for  the  care  of  the  mentally  ill. 
The  mental  cases  thus  in  the  large  base  hospitals 
receive  their  proper  classification  and  therefore 
treatment  as  do  other  varieties  of  illnesses  and 
injuries.  Coupled  with  this  fundamental  or- 
ganization there  is  an  effort  to  segregate  the 
mental  case  as  soon  as  possible  back  of  the  flr- 
ing  line  and  to  place  him  under  treatment  at 
the  earliest  possible  moment.  Psychiatric  de- 
partments therefore  naturally  took  their  place 
alon^ide  of  other  d^rtments  in  the  great 
hospitals  for  the  American  troops  on  the  other 
side.  In  these  divisions  of  the  hospital  the  men- 
tally ill  rcceiTed  prompt  treatment,  the  object 
beic«    to    deal    with    mtnor    mental    ailments 


promptly  before  th^  have  become  aggravated 
or  chronic  with  the  immediate  object  of  getting 
the  soldier  back  into  service  and  avoiding  the 
necessity  of  invaliding  him  home. 

The  present  war  has  developed  no  new  forms 
of  mental  disease.  The  particular  delusions  or 
hallucinatory  experiences  of  the  mentally  ill 
naturally  vary  and  take  ihcir  material  from  the 
immediate  surroundings.  Aside  from  this  the 
pictures  of  mental  illness  are  the  same  as  we 
are  accustomed  to  see  in  civil  life.  The  one 
overwhelming  feature,  however,  which  disliU' 
guishes  the  mental  cases  in  this  war  is  the  prev- 
alence of  the  neuroses,  grouped  together  un- 
der the  somewhat  misleading  and  general  term 
■shell  shoct*  These  neunsses  seem  to  offer 
nothing  particularly  different  from  those  that 
are  seen  in  civil  life,  but  are  very  numerous  and 
a  source  of  serious  concern  because  of  that  faci. 
It  is  because  many  of  these  neuroses  can  be 
dealt  with  effectively,  if  gotten  at  early,  that 
the  scheme  was  to  deal  with  them  in  hospi- 
tals on  the  other  side.  All  of  the  chronic  cases 
such  as  we  see  every  day  in  our  State  hospitals 
and  patients  suffering  from  neuroses  in  whom 
the  neurosis  has  become  a  pretty  well-fixed 
affair  vrill  ultimately  be  invalided  home  and 
distributed  on  landing  to  specially  constructed 
psychiatric  wards,  for  the  most  part  along  the 
Atlantic  Coast.  From  here  they  will  be  further 
distributed,  some  to  State  hospitals,  some  to 
the  Government  Hospital  for  the  Insane  — 
Saint  Elizabeth's  Hospital,  in  Washinglon, 
D.  C,  others  to  their  fnends  and  relatives. 

The  United  States  government  will  normally 
be  responsible  for  these  soldiers  whose  mental 
illness  is  directly  traceable  to  the  pcrforr.iance 
of  their  dnties  as  soldiers.  Naturally  there  will 
be  a  number  of  cases  whose  mental  illness  will 
be  traceable  to  conditions  which  arose  before 
they  went  into  the  service  and  were  only  dis- 
covereid  by  the  army.  For  these  the  United 
States  will  not  be  respoiuible.  For  the  others, 
however,  they  will  be,  and  the  treatment  of 
their  mental  condition  will  be  a  part  of  the 
large  problem  of  the  rehabilitation  of  the  sol- 
dier when  be  returns  shattered  in  mind  and 
body  from  the  war. 

The  immediate  dealing  with  mental  disease 
as  generally  recognized  merges  imperceptibly 
in  several  directions  into  the  handling  of  vari- 
ous psychological  situations  which  are  recog- 
nized as  being  more  or  less  abnormal.  For  ex- 
ample, in  the  rehabilitation  of  the  injured  and 
crippled  soldier  the  psy etiological  problems  in- 
volved are  most  important  and  strike  at  the 
very  foundations  of  the  capacity  for  social  ad- 
justment. The  crippled  hero  is  not  easily  go- 
ing to  be  inducted  hack  to  the  hum-drum  drudg- 
ery of  the  shops,  nor  is  the  employer  easily  go- 
ing to  be  induced  to  hire  a  man  who  is  severely 
cnppled  when  he  can  just  as  easily  get  one  who 
is  not.  The  method  of  approach  to  these  prob- 
lems is  psychological  and  in  the  case  of  the  at- 
titude of  the  soldier  at  least  approaches,  if  it 
does  not  overstep,  the  limits  of  the  normal. 

In  the  same  way  numerous  problem?  of  de- 
fective psychological  adjustment  are  arising  in 
other  directions.  The  highly  trained,  exquisitely 
sensitive  flying  men  not  only  require  a  most 
careful  and  frequent  sixin^  up  of  their  physical 
resources,  but  it  is  beginnmg  to  be  appreciated 
.that  they  need  the  same  kind  of  attention  to 
-their  psychoh^cal  resources  and  that  perhaps 
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a  number  of  the  accidents  which  happened  in 
this  branch  of  the  service  could  have  been 
avoided  if  this  sizing  up  had  been  cfEectivety 
done. 

The  psychological  examination  of  recruits 
in  targe  numbers  introduced  methods  of  sifting 
out  defectives,  but  in  addition  to  that  it  intro- 
duced methods  which  serve  as  measuring  rods 
of  efficiency.  So  that  the  hundreds  of  thou- 
sands of  men  who  went  into  the  service  were 
measured  in  a  way  in  which  the  population  has 
never  before  been  measured,  with  a  result  that 
methods  are  growing  up  which  will  serve  more 
and  more  effectively  to  fit  the  individual  to  his 
job  and  also  to  pick  out  all  manner  of  defects 
in  the  usual  way  of  accomplishing  this  end. 

The  army  is  proving  to  be  a  great  piece  of 
efficiency  machinery  which  demands  certain 
pretty-well  defined  results  and  the  line  officers 
and  the  scientific  men  are  working  side  by  side, 
not  for  the  sole  purpose  of  weeding  out  the 
unfit  or  treating  those  who  have  become  ill 
but  with  the  added  purpose  of  saving  those  that 
are  mishts  bv  making  readjustments  in  their 
relations  to  tne  army  machine  either  by  trans- 
fers to  other  branches  of  the  service,  certain  re- 
educational  adaptations,  or  what  not^  which  wilt 
render  it  possible  for  mem  to  stay  in  the  army 
and  render  {(ood  service  in  accordance  with 
their  capacities.  Undoubtedly  this  great  ex- 
perience will  be  projected  into  the  dvit  popula- 
tion after  the  war  with  the  result  that  the 
problems  of  psychiatry,  of  mental  illness,  or 
social  adjustabihty,  will  all  be  viewed  in  a  much 
broader  aspect  and  be  much  more  wisely  dealt 
witli. 

In  addition  to  the  above  definite  efforts  are 
being  made  along  other  lines  wtiich  at  first 
perhaps  seem  to  have  no  relation  to  mental  ill- 
ness but  which  really  are  closely  related  thereUk 
specifically  the  efforts  in  the  direction  of  social 
hygiene,  namely,  the  prevention  of  the  high  in- 
cidence of  venereal  disease  which  is  so  usual 
in  military  organizations.  When  it  is  appre- 
ciated that  syphilis  is  responsible  for  upwards 
of  10  per  cent  of  the  cases  of  mental  disease 
confined  in  our  public  institutions  It  will  be 
also  appreciated  how  efforts  at  limiting  the  in- 
cidence of  this  disease  go  directly  to  die  root 
of  the  problem  of  the  prevention  of  mental 
disease.  A  co-ordinate  activity  addressed  in 
the  same  direction  is  the  effort  at  providing 
adequate  recreation  and  suitable  occupation  dur- 
ing the  leisure  hours  for  soldiers  in  camp. 
These  are  all  efforts  in  the  direction  of  mental 
hygiene  and  as  such  are  addressed  to  the  pres- 
ervation of  mental  health  and  the  prevention 
of  mental  illness  and,  therefore,  come  within  the 
scope  of  psychiatry  in  its  widest  meaning.  The 
prevention  of  any  material  percentage  of  ve- 
nereal disease  in  the  military  organization  by 
such  methods  as  are  addressed  directly  or  in- 
directly to  their  prevention  or  cure  will  ulti- 
mately have  an  enormous  effect  upon  the  gen- 
eral health  throughout  the  country  when  the  sol- 
diers return  to  dvil  life  and  to  their  various 
pursuits.  Ordinarily  they  bring  back  into  dvil 
Kfe  an  enormous  amount  of  potential  suffering 
and  disaster  in  the  shape  of  venereal  infection, 
an  unknown  portion  of  which  must  necessarily 
result  in  mental  illness  of  themselves  and  others. 
Venereal  prophylaxis  and  methods  of  mental 


hygiene  will  serve  to  curtail  this  danger  veijr 
materially. 

WiLUAM  A.  White,  M.D., 
Superinlendenl  of  Smut  Elitabett^t  Hotpital, 
Washington,  D.  C. 
PSYCHICAL  RBSEAKCH.  In  its  ted- 
nical  sense  psychical  research  refers  to  objects 
and  methods  of  investigation  employed  by  The 
Society  of  Psychical  Research,  which  was 
founded  in  England  in  1882.  The  function  of 
this  sodety  is  set  forth  in  the  following  att- 
nouncement:  "It  has  been  widely  fell  that  the 
present  is  an  opportune  time  for  making  an 
organized  and  systematic  attempt  to  investigate 
that  large  group  of  debatable  phenomena  desig- 
nated by^  such  terms  as  mesmeric,  psychical  and 
spiritualistic.  From  the  recorded  testimony  of 
many  competent  witnesses,  past  and  present, 
including  observations  recently  made  by  scien- 
tific men  of  eminence  in- various  countries,  there 
appears  to  be,  amidst  much  illusion  and  decep- 
tion, an  important  body  of  remarkable  phenom- 
ena, which  are  prima  facie  inexplicable  on  any 
^nerally  recogniied  hypothesis,  and  which,  if 
uconlestably  established,  would  be  of  the  blu- 
est possible  value.  The  task  of  examining  sudi 
residual  phenomena  has  often  been  undertaken 
by;  individual  effort,  but  never  hitlierto  by  a 
sdentific  society  organized  on  a  sufficiently 
tn-oad  basis.'  lae  sodetys  membership  has  in- 
cluded the  names  of  Henry  Sidgwick  (the  first 
president),  A.  J.  Balfour,  W.  F.  Barrett,  Bal- 
four Stewart,  Edmund  Gumey,  Frederic  W. 
H.  Myers,  OUver  Lodge,  William  Crookes,  Lord 
Rayleigh  and  Alfred  Russell  Wallace.  In  1884 
an  American  Sodety  for  Psydiical  Research 
was  established  and  later  (1^)  incorporated 
with  the  British  sodety.  In  1906  the  sodeties 
again  sei>arated.  Similar  organizations  have  been 
formed  in  Germany  and  other  coimtries.  The 
records  of  the  Engush  sodety  fill  many  volumes 
of  Proceeding  ana  Journals.  Besides  these  offi- 
cial reports,  mdividual  members  have  published 
niunerous  works  on  psychical  researeh.  "Hie 
investigations  of  the  society  have  been  directed 
by  six  principal  committees  to  whom  the  ful- 
kiwing  tasks  were  severally  assigned  in  1882: 
(1)  An  examination  of  the  nature  and  extent  of 
any  influence  which  may  be  exerted  by  one 
mind  upon  another,  apart  from  any  generally 
recognized  mode  of  perception.  <2t  Ttie  stufQr 
of  hypnosis,  trance,  clairvoyance  ana  other  allid 

Eheuomena.  (3)  A  critical  revision  of  Rdcben- 
ach's  researches  with  certain  organicatioiis 
called  "sensitive.*  (4)  An  investigatuw  into 
apparitions  and  haunted  houses.  (S)  An  in- 
quiry into  the  various  physical  phenomena  com- 
monly Qtlled  spiritualistic;  with  an  attempt  to 
discover  thdr  causes  and  general  bws.  (6)  The 
collection  and  collation  of  existing  materials 
hearing  on  the  history  of  these  subjects.  In 
brief,  the  work  of  the  committees  has  covered 
the  subjects  of  telepathy,  hypnosis,  trance,  au- 
tomatisms, 'magnetic  sensations,*  appariticms 
and  'spiritualistic  manifestations.*  Three  prin- 
cipal methods  have  been  employed  by  the  com- 
mittees and  by  individual  members  of  the 
sodety:  (1)  the  examination  of  accumulate 
evidence  and  of  current  cases;  (2)  expeti- 
menta]  investigation,  and  <3)  statistical  treat- 
ment. The  first  of  these  methods  has  been 
used  widely  in  the  study  of  apparitions  and 
alleged  spiritualistic  phenomena  ~  l^ost  stories 
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have  been  collected  and  noted  mediums  ex- 
amined; the  second,  in  hypnosis,  in  tests  of 
Keichenbadi's  claims  and  in  the  collection  of 
evidence  for  telepathy;  and  the  third,  in  inter- 
preting extensive  data  regarding  ajiparitions  and 
hallucinations. 

The  results  obtained  by  the  several  commit- 
tees are  quite  unequal.  Investigations  into  ibe 
'magnetic  sense,*  into  clairvoyance,  haunted 
houses  and  the  grosser  physical  mamfestations 
of  'spirits*  —  that  is,  raps,  table-tipping,  slatc- 
writing,  levitation  and  •malcrialiiations"  —  have 
tumetfoul,  on  the  whole,  negatively.  Many  in- 
stances of  fraud,  of  defective  observation  and 
of  involuntary  deception  have  been  brought  to 
light  Hypnosis  and  allied  states  have  been 
investigated,  not  so  much  for  their  own  sake 
as  for  the  stu^  of  telepathy  and  of  subcon- 
scious states.  "iTic  work  of  the  society  may  be 
said  to  centre  in  the  question  of  telepathy  and 
the  existence  of  mind  independently  of  the  body. 
In  order  to  secure  evidence  touching  both  these 
matters  the  Society  for  Psychical  Research  in- 
stituted^ in  the  years  1889-92,  an  extensive  cen- 
sus on  nallucinations.  Answers  to  the  number 
of  17,000  were  returned  to  the  following  ques- 
tion :  Have  you  ever,  when  believing  yourself 
to  be  completely  awake,  had  a  vivid  impression 
of  seeing  or  bemg  touched  by  a  living  being  or 
inanimate  object,  or  of  hearing  a  voice ;  which 
impression,  so  far  as  you  coiild  discover,  was 
not  due  to  any  external  physical  cause?  About 
one-lenth  (1,684)  of  the  answers  were  affirm- 
ative, and  of  wis  number  80  were  'dcath- 
coinddences;  that  is,  cases  of  recognized  ap- 
paritions occurring  within  12  hours  of  the 
death  of  the  person  represented,  the  death  being 
unknown  to  the  percipient  at  the  time."  The 
committee  in  charge  of  the  census  draws  the 
conclusion  that  'between  deaths  and  apparitions 
pf  the  dying  person  a  connection  exists  which 
is  not  due  to  chance  alone.*  In  the  last  few 
years  the  society  has  devoted  much  attention 
to  the  study  of  trance  states  as  produced  in 
certain  persons  called  'sensitives.*  This  study 
is  said  to  furnish  evidence  of  telepathy.  It  is 
considered  by  some  members  of  the  society  to 
be  the  most  fruitful  subject   for  further  in- 
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rhe  achievements  of  psychical  research  are 
difficult  to  estimate.  The  movement  has  un- 
doubtedly contributed  to  knowledge  of  the  facts 
investi^ted  and  the  conditions  under  which 
these  hicts  arise.  It  has  also  performed  a  serv- 
ice to  mankind  in  its  critical  examination  both 
into  the  validity  of  human  testimony  and  into 
certain  unreliable  factors  in  the  motives  to  the 
establishment  of  belief.  The  evidence  offered 
for  a  telepathic  agency  and  for  the  independ- 
ent existence  of  mind  apart  from  cerdiral  func- 
tions is  considered  in  some  quarters  as  amount- 
ing to  proof ;  in  others,  as  lending  probability 
only  to  these  hypotheses^  and,  by  many  educated 
persons,  as  entirely  lacking  in  cogency.  It  is  of 
importance  to  notice,  in  this  connection,  that  be- 
lief in  the  factual  basis  of  telepathy  — that 
's,  in  the  influence  of  one  mind  upon  another 
where  no  physical  medium  has  yet  been  dis- 
covered—does not  necessarily  imply  a  theory 
Regarding  the  nature  of  and  tne  conditions  un- 
uerljying  such  influence.  Various  hypotheses  in- 
tended to  explain  the  facts  in  question  have  been 
OTCered,  but  no  one  of  them  has  as  yet  found 
general  acceptance. 


Psychical  research,  in  so  far  a 
conscious  experience,  sustains  a  somewhat  inu- 
mate  relation  to  psycholosy;  although  it  is  more 
closely  allied  to  abnormal  than  to  general  psy- 
chology. It  should  be  pointed  out,  however, 
that  its  aims  and  in  some  respects  its  methods 
also  bring  it  into  closer  relation  to  certain 
practical  aspects  of  life  and  to  philosophy  than 
to  psvcholc^y. 

Bibliogmphy,— Abbott,  D.  P.,  'Behind  the 
Scenes  with  the  Mediums*  (Chicago  1909) ; 
Gumey,  'Phantasms  of  the  Living'  (18B6)  ; 
Holt,  H.,  'On  the  Cosmic  Relations'  (New 
York  1915):  Hyslop,  L  H.,  'Psychical  Re- 
search and  Survival'  (New  York  1913)  ;  Jas- 
trow,  J.,  •The  Subconscious'  (Boston  1906) ; 
Lang,  A.,  'Cock  Lane  and  Common  Sense* 
(I-ondon  1894) ;  Myers,  'Human  Personality 
and  its  Survival'  (London  1903)  ;  Podmore, 
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Maiuson  Bektley, 
Profesior  of  Psychology,  Univtrsily  of  Itlmois. 

PSYCHID.S,  a  family  of  moths  (q.v.). 

PSYCHOANALYSIS  is  primarily  a  sys- 
tem or  method  of  medical  practice  which  aims 
to  interpret  and  treat  various  visceral,  nervous 
and  mental  disorders  through  their  most  funda- 
mental causes  in  the  nature  and  life  of  the  in- 
dividual. These  causes  are  discovered  and  a 
readjustment  of  the  factors  they  represent  is 
effected  through  the  means  which  the  name  sug- 
gests, an  analysis  of  the  psyche  or  mind.  This 
name  was  chosen  by  Sigmund  Freud  of  Vienna 
to  express  the  nature  of  his  work  when  he 
elaborated  this  method  in  his  experience  with 
hysteria  and  other  psycho  neuroses.  It  was 
through  his  experience  working  with  Breuer  in 
hypnotizing  such  patients  that  he  came  to  a 
realization  of  the  existence  and  continued  ac- 
tivity of  certain  factors  or  groups  of  factors 
belonging  to  the  mental  life,  ^hich  survived  in 
the  unconscious  when  consciousness  no  longer 
remembered  their  existence.  He  found  that  the 
bringing  of  these  hidden  factors  into  conscious 
memory  or  into  free  activity  through  hypnosis 
and  the  obtaining  thus  of  an  emotional  reaction 
to  them,  even  after  a  long  period  of  years  in 
which  they  were  consciously  forgotten,  gave 
relief  from  various  physical  and  mental  symp- 
toms. As  he  proceeded  with  his  work  he  came 
to  realize  that  hypnosis  was  by  no  means  a 
completely^  satisfactory  method  of  procedure. 
Many  patients  could  not  submit  to  hypnosis ; 
the  results  were  not  always  sufficiently  perma- 
nent as  it  was  more  or  less  difficult  for  con- 
sciousness to  retain  the  effect  of  the  abreaction 
of  affect  or  emotion  which  bad  been  obtained 
during  the  hypnotic  state.  He  felt  that  there 
should  be  more  co-operation  between  the  pa- 
tient and  the  physician,  which  could  be  better 
realized  and  more  effectively  handled  if  the 
patient  retained  consciousness  and  brou^t  his 
own  reason  also  to  bear  upon  the  problems  and 
the  facts  involved.  This  would  be  a  slower  but 
a  more  effective  method  and  one  which  would 
have  an  application  to  a  larger  class  of  people. 
The  method  consists  briefly  in  a  series  of  inter- 
views extending  over  varying  periods  of  time 
owing  to  the  mass  of  mental  material  to  be  ex- 
amined and  to  the  emotional  obstructions  which 
have  to  be  patiently  understood  and  overcome  as 
this  long  buried  and  highly  emotional  material  is 
brought  lo  lij^t  The  working  principles  of  psy- 
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choana1;if3is  lie  in  the  acceptance  of  an  uncon- 
scious side  to  the  mental  or  psychic  life,  which 
forms  the  greater  part  of  any  in<Uviduai  life. 
This  unconscious  material  should  naturally  be 
the  teserve  material  conserved  from  the  past 
lying  ready  for  continual  passage  over  into  the 
superficial  conscious  life  to  furnish  material  for 
thought  and  action.  It  should  be  the  store- 
house of  all  past  experience  and  of  the  sum  of 
feeling  and  tendency  which  constitute  individual 
character.  The  way  into  consciousness  should 
be  sufficiently  open  so  that  such  material  may 
be  selectively  chosen  according  to  practical  and 
creative  needs  and  yet  so  wpll  guarded  that  su- 
perfluous material  shall  not  thrust  itself  dis- 
tractingly  into  the  field  of  thought  and  action. 
Therefore  a  certain  amount  of  repression  is 
necessary  to  hold  the  psychic  material  in  useful 
control. 

The  ideas  and  the  feelings  which  belong  to 
past  experience  and  which  form  the  mental  con- 
tent of  each  individual,  however,  have  not  al- 
ways established  themselves  in  the  past  in 
firoper  proportion  and  relation  to  the  facts  of 
ife  and  toward  each  other.  There  is  a  good 
deal  of  exaggeration,  disproportion  and  distor- 
tion in  any  hfe  and  an  excess  of  these  things, 
from  the  point  of  view  of  psychoanalysis,  con- 
stitutes a  neurosis.  Here  repression  has  become 
excessive  because  emphasis  was  laid  upon  cer- 
tain factors  probably  in  infancy,  which  would 
thrust  into  undue  attention  certain  things  which 
society  and  the  individual's  own  social,  ethical 
and  absthclic  sense  would  tend  to  banish.  Yet 
these  factors  had  not  been  properly  attended  to 
before  repression  occurred,  llieir  exaggerated 
emotional  importance  had  not  been  relieved  by 
a  reaction  to  them,  "abreaction*  Freud  has  called 
it,  at  the  time  when  they  were  established. 
Therefore  it  is  the  work  of  ps>;choanaIysis  to 
search  the  unconscious  for  the  existence  of  such 
hidden  factors  and  bring  them  out  through  an 
understanding  and  interpretation  of  them  and 
a  rccoctiilion  of  their  actual  place  in  the  econ- 
omy of  the  child's  and  the  adult's  growth  and 


them  to  the  claims  of  reality  and  the  demands 
of  the  social  environment  in  which  the  in(B- 
vidual  has  to  live  must  be  made  by  the  patient 
with  the  guidance  and  interpretative  aid  of  the 
psychoanalyst.  The  searching  of  the  uncon- 
scious takes  place  chiefly  through  the  interpreta-' 
lion  of  the  dreams  of  the  night,  when  accord- 
ing to  the  theory  of  psychoanalysis  the  uncon- 
scious emotional  nature,  which  manifests  itself 
as  wish,  speaks  most  freely,  conscious  control 
bang  largely  withdrawn.  Enough  of  the  latter 
is  present,  at  least  at  (he  moment  of  waking 
and  remembering  the  dream,  to  cause  the  tatter 
to  take  a  distorted  form,  so  that  the  wish,  the 
pure  expression  of  (he  unconscious  impulses,  is 
much  disKuised.  For  this  reason  psychoanaly- 
sis in  the  use  of  the  dream  is  dependent  fur- 
ther upon  the  free  associations  which  arc  called 
forth  by  relating  and  thinking  over  the  dream. 
These  loo  are  imperfect  and  fragmentary  but, 
because  ihey^  belong  in  the  endless  chain  of 
mental  associations,  disclose  more  and  more  of 
the  mental  background  out  of  which  the  dream 
arose.  It  ts  the  endeavor  of  psychoanalysis  to 
■watch  these,  follow  them  patient^  as  they  draw 
themselves  together  and  ^ther  insight  and  in- 
terpretation from  them.    Daydreams  are  of  the 


same  nature  as  the  dreams  of  the  night,  onb  a 
little  more  under  control  of  conscious  mtellec- 
tual  thought.  From  the  same  source  are  cer- 
tain sudden  acts,  facial  expressions,  attitudes, 
mistakes  in  speaking,  sudden  forgettings.  spon- 
taneous displays  of  feeling.  They  all  arise 
from  the  unconscious  depth  of  the  mental  life 
to  appear  on  the  conscious  surface.  These  are 
also  watched  and  utilized  in  psychoanalysis  for 
the  discovery  and  understanding  of  the  hidden 
mental  life.  " 

The  cure  in  psychoanalysis  is  no  m^fstcry  but 
occurs  throu^  the  simple  understanding  of  the 
hidden  forces  and  desires  within  one,  with  the 
strange  and  unsocial  or  obsolete  ideas  which 
have  surrounded  these  from  earlier  stages  of 
individual  development  and  which  analogous  to 
earlier  or  even  more  primitive  periods  of  racial 
history.  When  the  real  nature  of  this  inner  life 
is  realized  and  its  emotional  dynamic  force 
understood  for  the  first  time,  it  follows  natu- 
rally that  the  life  is  reconstructed  along  new 
lines  of  useftilness  and  health.  Yet  because  of 
the  depth  and  the  complexity  of  this  inner 
psychic  life  such  understanding  and  readjust- 
ment are  not  arrived  at  quickly  or  easily.  For 
this  reason  psychoanalysis  necessarily  has  to 
pursue  a  pathway  of  serious  duty,  profound 
psychology  and  extensive  knowledge  of  human 
Hfe  in  its  present  extent  as  represented  in  all 
peoples  and  all  varieties  of  individual  and  in 
the  past  history  of  men  and  the  gradual  devel- 
opment of  the  race  as  well.  It  must  learn  to 
know  the  history  of  human  striving  with  these 
same  emotions  which  belong  to  all  ages,  and 
to  know  the  special  manifestations  of  these 
which  belong  to  any  one  age  of  history  or  evo- 
lution. For  traces  of  all  these  are  found  in 
the  psychic  recapitulation  of  each  individual  and 
any  one  of  these  may  help  to  understand  any 

Krticular   mental   fixation  which  may  lie  as  a 
sic  cause  of  a  neurosis. 

Psychoanalysis  finds  its  particular  field  in 
the  psychoneu roses  or  borderland  cases,  so- 
called  'nervous'  disorders  of  a  mental  rather 
than  a  purely  physical  atxatomical  tjTC  Such 
cases  are  particularly  fitted  for  the  intellectual 
co-operation  which  the  method  entails  and  they 
are  also  in  particular  need  of  »  method  which 
combines  reason  and  a  frank  recognition  of  the 
feeling  lite.  Strictly  medical  procedures  fail 
to  reach  them  and  other  forms  of  so-called 
mental  healing  do  not  enter  as  psychoanalysis 
does  into  the  detailed  investigation  of  individual 
difficulties  and  bring  them  one  by  one  into  the 
clear  lij;ht  of  reason.  A  sweeping  and  revo- 
lutjonizing  "faith"  is  supplanted  here  by  per- 
sonal and  patient  examination  and  interpre- 
tation. Actual  psychoses,  pronounced  mental 
derangements,    are    not    always    amenable    to 

Kychoanalytic  treatment  yet  much  has  already 
en  done  here  when  the  more  hldd  intervals 
or  the  still  remaining  reason  of  a  patient  could 
be  ntiliied  for  co-operation.  Psychoanalysis  has 
proved  itself  invaluable  in  the  understanding  of 
such  mental  disorder  and  appreciation  of  the 
emotional  conflict  involved  with  an  interpretation 
of  the  hitherto  meaningless  ideas  and  behavior 
of  sudi  patients.    The  field  opens  here  for  men- 


,  Cookie 


PSYCHOLOGICAL  APPARATUS 


|>sycboloKy  and  of  philology  new  infonnation 
IS  continuaily  being  discovered  and  reported  in 
regard  to  the  dose  interrelation  between  men- 
tal factors  and  physical  maiufestations.  In  its 
prophylactic  function  psychoanalysis  bids  fair 
to  become  an  iroportaut  pedagogical  aKcat.  It 
has  shown  ihrouKh  its  medi^  work  the  im- 
portance for  the  health  and  success  of  later 
life  of  the  right  attitudes  in  childhood  and  of  a 
clearer  knowledge  on  the  part  of  the  child  of 
the  mental  life  which  he  conceals  within  him. 
its  province  certainly  lies  m  the  future  in  bet' 
ter  instruction  for  diildren  in  regard  to  their 
own  mentai  and  physical  lives  and  better  under- 
standing and  adjustment  of  the  probleins  which 
arise  in  the  course  of  their  development  and 
adjustment  to  the  world  In  which  they  are  to 
live.  Though  psychoanalysis  began  as  a  form 
of  medical  practice  and  its  chief  service  lies 
in  this  sphere,  still  from  its  nature  it  is  bound 
to  find  Its  way  into  other  territories.  In  the 
first  place  it  haa  done  much  to  reveal  the  i:lose 
connection  existing  between  the  province  of 
medicine,  that  is,  health  and  disease,  and  every 
other  interest  of  life.  Then  in  its  strictly  medi- 
cal application  it  has  been  shown  how  dependent 
it  is  upon  all  forms  of  human  eifort  and  interest 
for  a  complete  understanding  of  the  human 
problems  and  human  strivings  that  make  up 
the  mental  life  of  the  patient  All  this  hat 
tended  to  push  it  on  into  iields  of  wider  in- 
terest The  principles  of  the  unconscious  men- 
tal life,  preservation  of  the  mentality  of  the 
past  and  present,  the  unconscious  as  me  dyna- 
mic source  of  endeavor,  as  the  fountain  from 
which  human  creativeness  must  draw,  give  it 
also  a  peculiar  interpretative  value  in  all  forms 
of  artistic  creation,  a  special  power  of  evalu- 
ating these  and  a  similar  interest  in  the  study 
of  all  forms  of  history,  art,  religion,  language, 
material  advance,  in  rfiort  of  all  human  activ- 
ity. It  has  a  practical  application  in  the  (Us- 
coveiy  of  latent  powers,  the  inhibitions  and 
hindrances  with  which  these  are  encnisted  and, 
therefore,  the  spread  of  its  principles  of  investi- 
gation and  understanding  should  iotm  the  true 
basis  of  a  practical  psychology  of  efficiency. 

The  history  of  psychoanalysis  as  a  mover 
ment  dates  from  Freud's  development  of  it  in 
the  last  decade  of  the  19th  century  (1893)  as  he 
modified  his  own  and  Breuer's  earlier  treat- 
ment of  hysteria.  He  worked  privately  with  a 
sincere  conviction  of  the  reasonableness  of  his 
method  and  its  peculiar  applicability  to  the  psy- 
choneoroses.  His  expectations  were  modest. 
Its  radical  character  brought  him  opposition 
but  he  was  content  to  work  alone  waiting  for 
time  to  prove  the  correctness  of  his  theories 
and  the  usefulness  of  the  method.  Soon,  how- 
ever, he  realized  a  growing  interest  about  him. 
Other  physicians  gathered  around  him  and  in- 
terest began  to  be  manifested  in  the  wider  ap- 
plication of  psychoanalysis,  outside  the  field 
of  medicine.  Two  of  the  early  followers  of 
Freud  were  Bleuier  and  j[ung  who  carried  the 
teachings  of  psj'choanalysis  to  Zurich  and  did 
much  to  dissemmate  them  diroughout  the  world. 
Although  they  have  since  altered  to  some  ex- 
tent the  application  of  psychoanalysis  to  medical 
practice,  they  stand  essentially  for  the  original 
promulgation  of  these. 

Psychoanalysis  spread  through  other  ad- 
herents into  Germany,  Rnssia,  Holland,  France, 
Italy  and  other  countries  of  Europe  though  not 


I  equal  extent  in  aB.    England  has  been 


The  United  States  has  proved  itself  especially 
hospitable  to 'psychoanalysis.  It  was  first  intro- 
duced there  chieflyby  Drs.  A.  A.  Brill  and 
£.  Jones  and  in  1909  fay  Freud  himself  when 
he  dcUvered  a  series  of  lectures  at  Clark  Uni- 
versily  and  psychoanalysis  entered  under  the 
official  sanction  oF  G.  Stanley  HalL  Since  then 
it  has  flourished  chiefly  in  medical  circles. 
These  have  been  small  but  gradually  a  general 
acceptance  of  it  is  making  its  way  into  the 
medical  body.  It  is  represented  officially  by  the 
American  Psychoanalytic  Association.  One 
American  periodical  is  devoted  to  the  subject, 
the  Pxychoanalytie  Review,  and  a  wide  litera- 
ture has  sprung  up  and  is  being  constantly  io- 
creased.  This  consists  of  translations  of  Freud's 
works,  some  of  which  pertain  strictly  to  medi- 
cgl  problems,  some  of  which  are  a  thouzhtfnl 
apphcation  of  psychoanalysis  to  other  spheres 
of  interest.  Translatioiis  of  other  foreign 
writers  on  the  subject  are  appearing  froin^  time 
to  time.  Original  articles  appear  in  increasing 
numbers  in  various  medical  and  scientific  jour- 
nals together  with  medical  reports  of  actual 
psychoanalytic  work.  Various  books  on 
psvchoanalysis,  some  popular  in  presentation, 
others  more  strictly  technical,'  have  ntpcared 
from  time  to  time.  It  has  been  inevllable  that 
a  subject  which  so  closely  appeals  to  deeply 
laid  human  interests  should  fall  victim  to  a 
great  deal  of  mistmderstanding  and  bitter  re- 
proach OP  the  one  hand  and  become  the  pre^ 
of  a  flimtant  superficial  mterest  in  whatever  is 
new  and  emotionally  ^(Ipealing  on  the  other. 
Its  true  import  and  its  actual  service  to  the 
health  and  well  being  of  the  individual  and 
society  are  matters  for  the  test  of  time  and  for 
further  development  in  meeting  these  individual 
and  social  needs.  The  application  of  the  prin- 
ciples and  methods  of  psychoanalysis  to  ner- 
vous and  mental  disorder  resulting  from  the 
war  gave  a  new  impetus  toward  its  acceptance 
and  interest  in  its  real  significance  in  the  United 
States  as  well  as  abroad,  Consult  lellifle, 
S.  £.,  'Technique  of  Psychoanalysis,'  and  Jones, 
'Papers  on  Psychoanalysis';  Lay,  W„  'Man's 
Unconscious  Conflict,' 

SuiTH  Ely  Jellitm;  M.D. 
PSYCHOLOGICAL  APPARATUS.  The 
object  of  the  psychological  laboratory  is,  in 
brief,  to  standarmze  the  conditions  of  intro- 
spection (see  Psvchologt)  ;  to  make  it  possible 
that  psychological  observations  shall  be  taken  in 
the  most  favorable  circumstances,  so  that  they 
may  be  repeated  (by  the  same  or  by  other 
observers),  isolated  and  varied.  It  is  only  under 
these  experimental  conditions  that  the  results  of 
introspection  can  lay  claim  to  universal  validity. 
The  single,  hap-hazard  observation,  made  under 
all  the  distractions  of  ordinary  life,  is  worth  as 
little  in  psychology  as  it  would  be  in  physics  or 
physiology.  Hence  it  was  nothing  less  than  a 
revolution  in  .psychology  when  W.  Wundt 
founded  in  1879.  at  Leipzig,  the  first  psycholog- 
ical laboratory  thai  tne  world  had  known. 
Wundi's  example  was  quickly  followed  in 
America  by  G.  S.  Hall,  who  founded  a  labora- 
tory in  1881  at  the  Johns  Hopkins  University. 
At  the  present  time  all  the  more  important  seats 
of  learning  in  Germany  »id  the  United  States 
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throu^  the  other  civilized  count  ties 

To  give  an  idea  of  the  problems  with  which 
the  experimental  p^chologist  is  busied,  we  may 
mention  some  of  Wundt's  early  apparatus  and 
the  questions  which  he  hoped  to  solve  by  their 
aid.  In  1861  Wundt  devised  the  complication 
pendulum  (Fig.  1)  in  order  to  detennine  the 
oefaavior  of  attention  under  the  influence  of  two 
simultaneous  stimuli.  Suppose  that  I  am  sub- 
jected, at  one  and  the  same  time,  to  a  sight 
and  a  sound.  Do  I  hear  and  see  togetherp 
Do  I  see  before  I  hear  or  heai:  before  I  see? 
The  question  was  of  great  practical  import' 
ance,  since  it  was  involved  m  the  *cye  and 
ear*  method  then  in  vo^e  for  a  certain  type 
of  astronomical  observations.  Its  general  psy- 
chological importance  is  obvious.  The  instru- 
ment now  'consists  of  a  large,  heavy,  wooden 
pendulum.  The  bulb  carries  a  pointer,  which 
as  the  pendulum  swings  passes  over  a  circular 
scale.  Near  the  point  of  rotation  m  there 
is  fixed  to  the  stem  a  horieontal  metal  bar  ts. 
A  movable  vertical  standard  h  has  attached  to 
it  a  metal  spring,  also  in  the  horizontal  line. 
The  spring  is  fixed  in  such  a  way  that  the  bar 
M  in  passing  by  produces  a  short  single  click, 
the  end  of  the  bar  and  the  point  of  the  spring 
just  touching  each  other,  while  the  shock  is  so 
sli^t  that  tne  course  of  the  heavy  pendulum 
is  not  noticeably  affected.  By  watching  the 
course  of  the  pointer  attached  to  the  bulb  of  the 
pendulum,  while  the  uwet  part  of  the  instru- 
ment remains  concealed,  we  can  detetmine  at 
what  point  of  its  passage  to  or  fro  the  click 
of  the  spring  takes  place.  For  example,  if  the 
pointer  appears  to  be  at  e'  at  the  moment  of  the 
sound,  the  bar  ss  will  be  in  the  position  ab,  and 
this  will  mean  that  the  passage  is  put  too  early. 
If  the  pointer  seemed  to  be  at  e",  the  bar  would 
be  in  the  position  td,  and  this  would  mean  that 
the  passage  was  put  too  late.  If  we  know  the 
duration  and  amplitude  of  the  pendular  vibra- 
tion and  measure  the  angular  difference  between 
t'  or  e"  and  the  actual  point  at  which  the  bar 
SI  comes  in  contact  with  the  spring,  wc  can 
easily  calculate  the  interval  between  the  giving 
of  the  sound  and  its  apperception."  The  instru- 
ment has  been  gradually  refined  and  its  sco^ 
extended  unlit  it  now  has  the  form  shown  m 
Fig.  Z 

Another  of  Wundt's  early  experiments  was 
made  to  determine  the  range  of  consciousness 
for  auditory  impressions.  I  hear  a  number  of 
similar  sounds ;  say,  of  metronome  strokes. 
How  large  a  group  can  I  keep  in  mind  at  once? 
I  must  not  count;  for  that  would  mean  a  sep- 
arate aiienlion  and  a  verbal  association  to  every 
sound  Suppose  that  a  group  of  20  strokes, 
marked  ofE  by  bell-tones,  is  followed  by  a  group 
of  21  marked  off  in  the  same  way.  Do  the 
two  groups  appear  the  same  or  can  I  tell  that 
they  are  of  different  lengths?  This  question 
was  answered  by  Wundt  oy  aid  of  the  instru- 
ments shown  in  Fig.  3.  The  metronome  M 
gave  the  series  of  sounds,  and  the  limits  of  the 
series  were  indicated  by  the  bell  G.  Fig.  4 
shows  a  later  and  better  instrument  for  the 
determination  of  the  range  of  consciousness  to 
visual  impressions. 

A  third  experiment  concerns  our  judgment 


of  time  intervals.  A  wheel,  driven  by  dodc- 
work,  carries  a  pointer  which  clicks  against  can- 
tact  strips  arranged  alon^  the  circumference. 
The  instrument  is  shown  in  Fig.  5.  It  is  pos- 
uble  to  give  two  clicks  and  to  let  the  observer 
arrest  the  dock  after  an  interval  which  seems 
to  him  to  be  equal  to  the  interval  that  separates 
the  clicks;  or  to  sound  three  dicks  —  two  con- 
tinuous intervals  —  and  to  let  the  observer  judge 
of  the  equality  or  inequality  of  the  times  en- 
closed by  them ;  or,  finally,  to  sound  four  elides 
—  two  intervals  with  a  pause  between  —  and  to 
see  how  the  observer's  judf^ent  of  equality  or 
inequality  of  the  times  vanes  with  variation  of 
this  intervening  pause.  A  newer  and  more 
elaborate  instrument  is  shown  in  Fig.  6. 

A  fourth  experiment,  known  as  the  *simp)e 
reaction  experiment,*  is  important  for  the  psy- 
chological analysis  of  attention  and  action.  A 
simple  stimulus  (a  flash  of  light  or  the  sound 
of  a  ball  falling  on  a  wooden  plate)  is  given  to 
the  observer,  and  he  replies  to  it  by  making 
some  simple  movement,  which  has  been  deter- 
mined beforehand.  Instruments  are  so  ar- 
ranged that  the  giving  of  the  stimulus  starts 
an  electric  dock,  and  the  responsive  movement 
stops  it :  so  that  the  time  elapsing  between 
Stimulus  and  answer  to  stimulus  can  be  exactly 
measured.  It  is  dear  that  the  'reaction*  ex- 
periment reproduces  for  us,  in  an  elementary 
form,  the  consciousness  of  voluntary  action. 
We  see  or  hear  something  and  act  upon  it. 
Since  the  experiment  can  be  repeated  as  often 
as  necessary  it  is  possible,  by  means  of  it,  to 
subject  the  action  consdousness  to  minute  and 
refined  introspective  examinatioiL  We  find, 
further,  that  the  time  of  reaction  varies  accord- 
ing as  the  attention  is  (hrected  predominantly 
to  the  stimulus  or  to  the  reaction  movement, 
according  as  the  stimulus  attended  to  is  to  be 
apprehended  in  its  qualitative  or  intensive 
character,  according  as  the  observer  is  fresh  or 
fatigued,  etc  The  apparatus  employed  are 
shown  in  Fig.  7.  The  falling  of  the  ball  upon 
the  plate  in  F  starts  the  electric  clock  H.  whose 
unit  is  I/IOOO  second  Pressure  of  the  finger 
upon  the  kev  U  stops  the  dock;  this  pressure 
constitutes  the  movement  of  reaction.  C  is  a 
hammer,  whose  time  of  fall  is  constant ;  it  serves 
to  check  the  accuracy  of  the  clock  (chrono- 
sco^e).  The  other  instruments  figured  are  sub- 
sidiary. Fig.  8  shows  an  elaborate  apparatus  for 
giving  visual  stimuli  in  reaction  work. 

The  reaction  experiment  may  be  adapted  to 
more  complex  consciousness.  Thus  the  ob- 
server may  be  told  that  he  will  hear  either  a 
noise  or  a  tone ;  he  is  not  to  move  until  he  is 
sure  of  the  stimulus  given  (discrimh^tion  re- 
action). Or  he  may  be  told  that  he  flill  hear 
either  a  noise  or  a  tone,  and  that  he  is  ta  react 
to  noise  with  the  right  and  to  tone  m\b  lie  left 
hand  (choice  reaction).  Or  again,  the  sqinulus 
may  be  a  spoken  word,  to  which  the  obsfrver 
reacts  by  speaking  a  second  word  which  he  ^as 
assodated  to  the  stimulus.  Instruments  have 
been  devised  which  meet  the  requirements  of 
these  and  of  many  other  variations  of  the  ex- 
perimental procedure. 

The  four  experiments  thus  far  discussed  are 
typical  of  the  problems  with  which  experimental 

E:]M:hology  set  out.    In  a  well-equipped  modem 
boratory  the  apparatus  fall  into  three  main 
s :  demonstration  instrumeots,  with  which 
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experimenU  may  be  performed  t 


1  the  lec- 


into  the  hands  of  undergraduate  students 
(raining  and  drill-work  i  and  research  instru- 
ments, the  materials  of  investigation  by  grad- 
uate students  and  by  the  instructing  staff.  As 
an  illustration  of  the  demonstration  group  we 
may  cite  Wundt's  apj^aracus  for  negative  after- 
images of  vision  (Fig.  9).  A  large  circle  of 
colored  glass,  placed  directly  behind  a  ground 
^tass  .plate  and  illuminated  by  a.  powerful  lamp, 
IS  fixated  by  the  members  of  the  class  for  some 
30  seconds.  At  the  end  of  this  time  a  screen  is 
dropped  between  colored  glass  and  lamp.  The 
ground  glass  surface  then  appears,  as  a  light 
^ray;  and  upon  this  gray  background  the  after- 
miage  of  the  colored  stimulus  develops.  As  an 
illustration  of  the  seconJ  group  we  may  men- 
tion an  apparatus  for  the  determination  of  the 
minimum  visible  of  distance  (Fig.  10).  Two 
black  points  appear  u^on  a  white  cardboard  sur- 
face. The  one  point  is  fixed;  it  is  jiainted  upon 
the  back  surface  of  a  sheet  of  glass  which  cov- 
ers the  cardboard.  The  other,  painted  upon 
the  cardboard  background,  can  be  moved  to  or 
from  the  fixed  point  by  means  of  a  micrometer 
screw  (reading  to  1/200  mm.)  placed  at  the  side 
of  the  frame.  The  problem  is  to  determine 
the  last  s^ralion  of  the  points  which   (under 

E'ven  conditions  of  experimentation)  can  still 
;  perceived  by   the   observer,      Finally,  as   an 
illustration  of  a  recent  research  ' 


of  visual  attention  shown  in  Fig,  11  (see  Fig.  A). 

The  range  of  psychological  instruments  i> 
very  wide.  In  the  sphere  of  sensation  we  have 
apparatus  for  work  on  color  mixture,  conirasw 
Bcaptation,  after-images,  color  blinoness  and 
the  spatial  distribution  of  the  retinal  sensitivilyi 
for  work  on  tonal  fusion,  beats,  combination 
tones ;  for  work  on  the  sensations  of  pressur^ 
warmth  and  cold,  on  the  sensations  of  taste  and 
smell  and  on  the  organic  (muscular,  articular, 
etc.)  sensations.  In  the  sphere  of  affection  we 
have  instruments  which  register  exactly  the 
bodil);  changes  that  accompany  change  in  the 
affective  disposition  (pleasantness  and  impleas> 
antness) :  pulse  recorders  or  sphygmographs, 
breathing  recorders  or  pneumograiMis,  voliune 
recorders  or  pletbysmographs  and  strength  re- 
corders, erg(wra]dis  and  dynamographs.  In 
the  sphere  of  attention  we  have  instruments 
for  measuring  the  duration  and  the  range  or 
Span  of  the  attentive  state.  In  the  sphere  of 
perception  we  have,  for  example,  all  sorts  of 
instruments  for  the  analysis  and  synthesis  of 
visual  space  perception;  among  them  the  famil- 
iar stereoscope  and  its  converse,  the  pseudo- 
scope;  instruments  for  the  measurement  of  the 
various  types  of  optical  illusion,  and  so  on. 
Uemory  and  association  have  a  whole  labor- 
atory of  apparatus  of  their  own;  one  of  thea^ 
which  exposes  at  regular  intervals  a  series  of 
words  or  syllables  to  be  memorized,  is  shown 
in  Fig.  12, 

It  should  be  clear,  even  from  this  hasty  and 
imperfect  survey,  that  the  arrangement  and  fur- 
luahing  of  a  modem  psycholoncal  laboratory  is 
a  very  complicated  matter.  There  must  be  a 
large  lecture-room,  fitted  with  all  conveniences 
for  desk  demonstrations  and  class  experiments. 
There  must  be  a  dark  room  for  work  in  psy- 
chological optics,  and  an  absolutely  quiet  room 
for  work  in  piycholt^cal  acoustics.  There 
vol.  22  —  IT 


should  be  a  special  room,  specially  ventibted, 
for  work  on  olfactory  sensation  and  perception. 
There  must  be  a  series  of  fairly  large  and  well- 
lighted  rooms  for  the  group  work  of  tmder- 
gmduate  students.  There  must  be  a  series  of 
dosel-rooms  for  the  research  students.  There 
must  be  research  laboratories  for  the  instruct- 
ing staff.  There  must  be  a  workshop,  or  rather 
there  should  be  two  workshops — one  in  the 
general  laboratory,  in  which  the  students  them- 
selves may  assemble  complicated  pieces,  and 
make  the  necessary  modifications  in  existing  in- 
struments, and  another  sacred  to  the  mecCani- 
ciau,  who  is  an  indispensable  part  of  the  staff 
of  an  adequate  laboratory.  Every  new  investi- 
gation—  and  experimental  psychology  presents 
far  more  novel  problems  than  can  be  solved,  at 
the  present  rale  of  work,  in  a  human  genera- 
tion—  demands  its  own  new  set  of  instnmients. 
It  must  be  confessed  that,  as  things  are,  psy- 
chology is  for  the  most  part  rather  shabbily 
housed  The  science  of  mind  appeared  on  the 
scene  later  than  the  science  of  life  and  of  in- 
organic nature;  and,  when  it  came,  funds  and 
buildings  were  very  largely  pre-empted.  There 
are,  however,  some  signs  that  it  is  coming  to 
its  rights  in  this  regard;  and  the  next  10  years 
should  see  a  very  considerable  improvement  in 
the  material  conditions  under  which  experi- 
mental psycholc^sts  are  called  upon  to  work 
in  colleges  and  universities. 
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PSYCHOLOGICAL       ASSOCIATION. 

American.    See  Aueucan  Psychological  As- 

5OCIAT10II. 

PSYCHOLOGICAL     DETVRHINISM. 

See  DEmuiMiSM. 

PSYCHOLOGICAL  SCHOOL  OF 
BCOHOMICS.    See  Eoonouics. 

PSYCHOLOGY  has  been  defined,  from 
time  immemorial,  as  the  science  of  mind.  This 
definition,  which  agrees  well  with  the  etymolog- 
ical meaning  of  the  word  "psychology,*  may  be 
accepted  by  the  modem  psychologist,  provided 
that  its  two  terms  ("science*  and  «mind')  are 
thonselves  correctly  defined.  This  is  an  import- 
ant point:  for  it  is  dear  that  the  terms  of  a 
defimtion  must  be  mutually  compatible.  If  we 
speak  of  a  'science  of  mind,*  we  must  define  the 
word  'science*  in  such  a  way  as  to  make  it 
cover  the  field  of  mental  phenomena,  and  we 
must  define  the  word  'mind*  in  such  a  way  as 
b>  make  it  amenable  to  scientific  treatment.  To 
speak  of  a  'science  of  mind*  when  one  meant 
t:^  'mind*  something  outside  and  beyond  the 
reach  of  scientific  method  would  be  abstird. 

The  general  characteristic  of  science  is  just 
its  method.     All  science  proceeds  by  observa- 
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tion;  but  the  term  science  is  not  usually  applied 
to  any  body  of  knowledge  until  it  has  reached 
the  stage  of  expcrimen!.— the  stage,  that  is,  at 
which  its  observations  can  be  taken  under  stand- 
ard conditions,  can  be  repeated,  isolated  and 
varied  at  will.  Further,  the  term  science  is  usu- 
ally reserved  for  classified  and  coherent  knowl- 
edge; for  experimental  observations  that  can 
be  grouped  together,  as  illustrative  of  some 
natural  law  or  uniformity.  One  of  the  tests 
of  a  science,  from  this  point  of  view,  is  its 
capacity  lo  predict,  on  the  basis  of  natural  law, 
what  will  happen,  under  given  conditions,  in 
die  individual  case.  Yet  again,  the  term  science, 
in  its  Strictest  sense,  is  reserved  for  explanatory 
knowledge:  the  observations  must  not  only  b« 
accurate,  must  not  only  fall  into  groups,  under 
general  laws,  and  thus  render  it  possible  to 
predict  the  outcome  of  new  observations,  but 
must  also  be  linked  with  and  referred  to  their 
own  causes  or  conditions  in  the  world  at  large 
Experiment,  uniformity  and  explanation, — these 
are  the  three  tests  which  psychology  must 
satisfy,  if  it  is  to  rank  as  a  science  smong  the 


Within  the  scope  of  these  general  require- 
ments, the  sciences  are  differentiated  by  diSer- 
ences  of  their  subject  matter.  Now  the  subject 
matlcr  of  psychology  is  mind ;  not  mind  as 
popularly  understOod7  perhaps,  but  mind  which 
15  accessible  to  expenment,  mind  whose  uni- 
formities we  can  discover,  mind  whose  proc- 
esses we  can  explain.  Descartes,  when  he  set 
to  work  to  reconstitute  philoso^y,  took  his 
Stand  upon  the  proposition  'I  think"  It  is  a 
long  250  years  since  Descartes  gave  his  'Dis- 
course' to  the  world;  and  what,  to  him,  was 
melaph^ical  speculation  has  now  become  an 
unquestioned  belief  of  common  sense.  We 
all  tend  to  look  at  mind  as  Descartes  looked  at 
it;  we  all  tend  to  say  *I  think,*  and  so  to 
separate  the  "I,"  as  active  thinker,  from  the 
^thought*  which  is  the  result  of  the  Ts  acthnty. 
Psychology  cannot  recognize  this  distinctioa 
The  datum  for  a  psychology,  if  it  is  to  be  a 
scientific  psycholoa'.  is  rather  'Thought  goes 
on:"  'there  are  processes  of  thought  ia  the 
world."  And  so  the  subject  matter  of  psychol- 
ogy is  thought  just  as  thought  exists,  thought 
looked  at  for  its  own  sake  and  interest.  Or 
rather,  since  mind  is  a  wider  term  than  thought, 
and  covers  the  facts  of  feeling  and  of  will  as 
well  as  die  facts  of  intellect,  the  subject  matter 
of  psychology  is  mental  jirocess;  the  whole 
tangle  of  thoughts,  memories,  fancies,  feelings, 
emotions,  resolves,  desires,  aspirations,  that 
make  up  our  mind  as  we  look  at  if  from  mo- 
ment to  moment.  The  problem  of  psychology 
is  to  bring  order  into  this  chaos,  to  reduce  the 
infinite  variety  of  our  immediate  experience  to 
a  coherent  and  manageable  system. 

If  it  be  asked  how  precisely  this  material 
differs  from  the  material  upon  which  other 
Sciences  are  working,  what  is  the  criterion  that 
differentiates  the  subject  matter  of  psychology 
from  the  subject  matter  of  physics,  the  reply  is 
simple.  Mental  process,  the  material  of  psychol- 
ogy, is  confined  to  the  exeprience  of  a  single 
Individual;  psycholoprical experience  is  unshared 
experience.  The  universe  of  nature  is  common 
to  all  of  ns;  the  universe  of  mind  is  open  but 
to  one, —  to  each  man  his  own.  The  laws  of 
physics  and  of  physiology  take  tio  acconnt  of 
the  individual  sound  is  a  certai-  — ^'—  "*  *•" 


air  waves,  digestion  is  a  certain  sequence  of 
chemical  changes;  and  the  phenomena  of  sound 
and  of  digestion  are  treated  abstractly,  so  that 
we  can  conceive  of  a  deaf  man  as  understand- 
ing acoustics,  or  of  an  anxsthetic  patient  as 
familiar  with  physiological  chemistry.  Psy- 
chology, on  the  other  hand,  deals  with  the  sound 
as  we  hear  it,  with  the  hunger  and  thirst  that 
we  feel;  and  these  experiences,  however  ac- 
curately we  may  express  them  in  words,  are,  as 
experiences,  incommunicable. 

Two  results  follow  from  this  peculiarity  of 
psychological  subject  matter.  The  first  is  that 
the  method  of  psychology  differs  from  the 
methods  of  the  physical  sciences.  All  science 
demands  observation,  we  have  said;  all  exact 
science  demands  experiment.  So  far,  then,  all 
scientific  method  is  one  and  the  same.  But 
the  observations  and  experiments  of  physics  and 
chemistry,  physiolo^  and  zoology,  are  made 
upon  material  thai  is  common  scientific  prop- 
erty; the  observations  and  experiments  of  psy- 
chology are  made  upon  private  proper^,  and, 
more  tnan  that,  upon  property  which  is  inalien- 
able. If  we  class  the  former  all  together  as  in- 
spection, we  may  oppose  the  latter  to  them  as 
introspection.  In  the  phjrsical  sciences  we  look 
out  upon  a  world  that  is  shared  by  everyone 
alike ;  in  psychology  we  look  within,  upon  onr 
personal  world.  From  this  difference  in  method 
It  follows,  in  the  second  place,  that  the  need  of 
an  experimental  verification  of  results  is  more 
pressing  in  psychology  than  in  any  other  de- 
partment of  science.  If  we  cannot,  in  some 
way,  transcend  the  intrinsic  defect  of  introspec- 
tion, its  personal  and  individual  character,  we 
are  likely  to  have  as  many  psychologies  as 
there  are  psychologists  to  introspect.  In  actual 
fact,  the  history  of  psychology  records  not  a 
few  cases  of  introspective  deadlock, —  of  obser- 
vation pitted  against  contrary  observation.  It 
was  not  until  the  introduction  of  the  experi- 
mental method  in  psychology  that  this  danger 
ceased  to  be  serious. 

•But,'  it  may  be  asked,  «i9  modem  psychol- 
ogy really  tree  from  this  danger?  Are  all  psy- 
choloG^sts  always  agreed?  Are  there  not  Still 
schools  of  psychology?*  To  answer  these  qtie»- 
tions  we  must  distinguish  a  little.  In  principle, 
modem  psycholow  is  free  from  the  danger  of 
introspective  deadlock.  Divergent  observations 
are  still  made,  in  plenty;  but  psydiotogy  herself 
furnishes  the  means  of  reconcilinK  the  diver- 
gence. Let  us  take  an  illustration  from  physics. 
Two  competent  observers  may  be  analyzing  a 
compound  body  by  the  spectroscopic  method; 
the  one  may  find  the  lines  of  a  certain  rare 
element,  the  other  may  be  wholly  unable  to  see 
these  lines.  Both  analyses  are  published  We 
read  them,  and  notice  that  they  disagree.  Do 
we  at  once  k)se  confidence  in  the  method? 
Not  at  all :  we  simply  hold  our  juc^ment  in 
suspense  until  further  observations,  by  the  same 
raeuiod,  are  forthcoming.  We  say  that  diere 
must,  in  the  one  case  or  the  other,  have  been 
some  unsuspected  source  of  error  which  vitiated 
the  result ;  and  we  appeal  to  the  method  itself 
to  indicate  this  source  of  error.  More  observa- 
tions arc  made,  with  stricter  regard  to  the  con- 
ditions of  the  analysis;  and  presenthr  we  reach 
a  final  conclusion.  It  is  precisely  the  same  in 
psychology.  Experimental  introspection  may 
yield  conflicting  results,  as  does  experimenial 


of  the      inspection.    But  \ 
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perimentiiu;,  aod  the  true  result  will  ultimately 
emerge .  In  principle,  then,  psychology  has 
nothing  to  (ear  from  this  particular  danger. 
On  the  other  hand,  it  must  be  frankly  admitted 
that  there  are  many  and  various  schools  of  psy- 
chology. Only,  the  points  of  disagreement  are 
points  that  tie  outside  of  psychology  itself.  Let 
us,  again,  take  an  illustration  from  the  sciences 
of  nature.  Listen  to  a  group  of  mathematicians 
discussing  the  character  of  the  infinitesimal: 
to  a  group  of  physicists  discussing  the  defi- 


s  of  thdr  respec- 
tive sciences  was  precarious  in  the  extrnne. 
Yet  we  all  make  use  of  the  calculus ;  we 
build   locomotives   and    power-plants   and    rely 


physician.  Moreover,  the  practical  work  of  all 
these  sciences  goes  on,  and  goes  on  with  in- 
creasingly fniittul  result,  despite  the  theoreti- 
cal dimculties  that  lie  behind  it.  So  it  is  in 
psychology.  Psycholc^sts  are  apt  to  dispute 
the  greater  and  more  fundamental  issues  that 
lie  before  and  after  thdr  science:  these  issues 
win  always  be  disputed,  so  far  as  we  can  see, 
while  human  nature  remains  human  nature, 
and  men  are  individualized  by  training  and  tem- 
perament to  envisage  the  universe  from  dif- 
ferent points  of  view.  In  a  general  sketch,  like 
the  present,  such  differences  must  be  baldly  and 
plainly  stated.  The  reader  must,  therefore,  be 
warned  not  to  lay  too  much  stress  upon  them. 
The  extreme  opinions  of  opposing  schools  shade 
into  one  another  by  impercepiihle  gradations. 
And  however  extreme  they  may  be,  they  have 
little  if  any  hearing  upon  the  practical  worlt 
the    teaching    and    investigation,    of     mental 

The  Problem  of  P«ycholo«.— We  said 
above  that  the  problem  of  a  scientific  psj;chologj' 
is  to  brin^  order  into  the  chaos  of  the  immedi- 
ate experience.  We  may  now  note  that,  chaotic 
as  this  experience  is,  it  neverthless  is  something 
more  than  chaos;  it  groups  itself,  roughly  and 
indefinitely,  no  doubt,  but  still  mute  noticeably. 
If  we  reserve  the  wider  term  "mind"  for  the 
sum  total  of  mental  processes  running  thdr 
course  between  birth  and  death,  we  may  say, 
first  of  all,  that  mind  splits  up  into  'conscious- 
nesses.* A  consciousness  is  a  mental  present: 
a  mind  that  has  a  temporal  *now'  stampea 
upon  it:  a  bit  of  mind  that  is  occupied  witn  a 
single,  however  complicated,  topic.  Thus,  to 
put  the  matter  crudely,  we  begin  the  day  with  a 

fetting-up  consciousness ;  this  is  followed  by  a 
reatfast  consciousness ;  this  by  a  newspaper 
or  a  correspondence  consciousness ;  this  by  a 
daily-work  consciousness;  this  by  a  luncheon 
consdousness  -  and  so  on.  The  divisions  are 
real,  even  if  uiey  are  not  very  accurate  or  pre- 
dse.  We  notice,  further,  that  these  conscious- 
nesses themselves  fall  into  groups.  Sometimes 
we  are  stirred  and  moved  by  the  topic  of  con- 
sciousness :  we  are  ill-humored,  angry,  anxious, 
pleased,  relieved^  aggrieved,  hopeful,  satisfied 
and  what  not.  Sometimes  we  are  passive,  in- 
differently taking  things  as  a  matter  of  course. 
Sometimes  we  are  hard  at  woiic,  resolute  to 
solve  a  problem  or  to  overcome  a  difficulty  or 
to  extricate  ourselves  from  an  embarrassing  po- 
sition, bending  all  our  energies  upon  a  given 
end.    Sometimes,  again,  we  are  unable  to  con- 


centrate oursehret:  we  are  talkative,  reminis- 
cential,  fandful,  dreamy,  whimsical.  A  very 
little  introspection  of  this  sort  wilt  suggest  the 
distinction  of  the  great  mental  categories  of 
memory,  attention,  imagination,  emotion,  etc. 
Once  more,  we  notice  that  the  consdousnesses 
which  fall  under  these  categories  are  complex. 
Take  the  emotion  of  anger.  It  is  not  a  simple, 
unanalyzable  eiraerience,  but  is  made  up  of 
part-processes.  There  is  the  idea  of  the  scene 
or  act  that  has  called  up  the  anger;  the  idea 
of  retaliation;  the  feeling  of  mjury  or  of 
wounded  self-esteem ;  all  sorts  of  memories  of 
one's  own  or  of  others'  conduct  on  similar  past 
occasions ;  and  all  sorts  of  'bodily*  fedings, — 
a  choking  or  strangling,  perhaps,  or  a  feeling 
of  strength  and  power  coming  with  a  brace  of 
the  body  and  a  clenching  of  the  fist.  These 
part-processes  are  readilv  distinguishable;  and 
they  take  us  a  step  further  in  tne  analysis  of 
consdousness,  and  show  us  the  concrete  proc- 
esses that  are  termed,  technically,  perception 
and  ide^  feeling  and  desire,  etc.  Lastly,  we 
may  notice,  after  a  little  scrutiny,  that  these 
processes  in  their  turn  are,  literally,  c 


accurate  observation,   turn   out   to  be  a  con- 
cretion and  not  an  elementary  process. 

Now  this  work  of  analysis,  which  we  have 
so  far  pursued  without  the  aid  of  any  technical 
method,  constitutes  the  first  part  of  the  real 
problem  of  psychology.  The  psychologist  is 
called  upon,  first  of  ail,  to  determine  the  num- 
ber and  nature  of  the  mental  elements.  Mind, 
like  all  other  organisations, —  like  the  natural 
world  itself, —  is  built  up  from  certain  irre- 
ducible elements;  and  if  we  are  properly  to 
understand  it,  we  must  catalogue  and  describe 
its  elementary  processes.  Psychologists  are 
nowadays  fairly  well  agreed  fliat  the  mental 
elements  are  of  two  kinds  or  classes:  sensa- 
tions (blue,  gold,  sour,  tone  C,  the  sensa- 
tions of  pressure  on  the  skin,  of  muscular  con- 
traction, of  smell,  etc.),  the  ultimate  constituents 
of  the  intellectual  life,  and  affections  (pleasant, 
unpleasant),  the  ultimate  constituents  of  the 
life  of  feeling  and  emotion.  There  is  no  simple 
process  underlying  the  volitional  life;  all  acts 
of  will,  all  resolutions  and  choices,  are  made 
up  of  sensations  and  affections  in  conjunction. 
On  the  other  hand,  mind  is  not  adequately  de- 
scribed as  a  rcsulunt  or  derivative  of  the  two 
elements.  It  is  true  that  every  consdousness, 
in  the  last  resort,  is  compounded  of  so  many 
sensations  and  a  certain  affection.  But  we  find 
that  the  elementary  processes  of  a  consdous- 
ness may  differ,  not  only  In  degree  or  intensity 
(as  strong  and  weak,  loud  and  faint),  but  also 
in  clearness  or  distinctness.  So  we  may  speak 
of  a  'state*  of  consciousness,  veiy  much  as 
we  speak  of  the  state  of  the  roads,  or  of  the 
weather  or  of  a  man's  affairs.  We  speak  always 
in  terms  of  the  same  material :  in  terms  of  the 
road-bed,  of  irun  and  shine,  of  capital  and  in- 
terest. In  the  case  of  consdousness,  we  speak 
always  in  terms  of  the  tiltimate  elements,  sen- 
sations and  affections.  Only,  as  the  road  may 
be  ijrm  or  muddy,  the  weather  clear  or  threat- 
ening, the  finandal  outlook  good  or  bad,  so 
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processes.  It  is  worth  noting  that  modem  psy- 
chology thus  finds  a  use  for  the  phrase  'state 
of  consciousness'  which  is  altogether  different 
frdm  its  use  in  the  older  psychology.  When 
consciousness  was  identified  with  the  "1,'  the 
phenomena  that  we  now  call  processes  of  con- 
sciousness were  naturally  identified  with  the 
"states"  or  "manifestations"  of  the  active  prin- 
ciple; and  even  to-day,  in  popular  writing,  the 
liHrase  'states  of  consciousness'  is  oftentimes 
employed  with  the  meaning  of  "conscious  proc- 
esses." Such  confusion  of  language  can  only 
minister  to  confusion  of  thought.  The 
processes,  the  materials  of  consciousness,  are 
one  thing;  the  state  or  condition  in  which  the 
materials  are  presented  is  another. 

The  most  important  states  of  consciousness, 
in  the  normal  life,  are  those  of  attention  and 
inattention.  In  attention,  the  processes  that 
make  up  a  consciousness  run  their  course  at 
two  dinerent  levels.  The  processes  attendcd- 
to  are  more  clear  and  distinct,  sometimes  are 
stronger  and  last  longer  than  their  fellows;  the 
processes  atlended-from  are  depressed,  checked, 
obscured.  In  Inattention,  all  the  processes  run 
at  the  same  low  level. 

Analysis,  then,  the  first  part  of  the  problem 
of  psychology,  leaves  us  with  the  two  elemen- 
tary processes,  sensation  and  affection,  and  with 
the  elementary  states  of  attention  and  inat- 
tention. The  psycbolo^sl  is  next  required  to 
bring  the  results  of  his  analysis  together,  to 
make  a  synthesis,  to  formulate  laws  of  the  con- 
nection of  the  elements.  The  synthesis  is  tested, 
at  every  step,  by  appeal  to  introspection,  that  is, 
to  the  actual  facts  of  mental  experience.  If  the 
analysis  has  been  faulty,  the  reconstruction  will 
be  faulty,  will  not  square  with  the  facts;  the 
method  thus  becomes  its  own  test  of  truth. 
Proceeding  in  this  way,  psychology  is  able  to 
rise  to  laws  or  uniformities;  it  stales  the  laws 
of  color  mixture,  the  laws  of  afiective  sequence 
and  composition,  the  limits  of  the  grasp  and 
duration  of  attention.  Proceeding  still  further 
along  the  same  road,  it  states  the  laws  of  the 
association  of  ideas,  or  of  the  expression  of  the 
emotions.  In  time,  it  becomes  quantitative,  and 
gives  numerical  formulse  for  the  intensity  of  a 
color  contrast  or  the  trustworthiness  of  mem- 
ory. In  doing  alt  this,  it  is  simply  following 
the  example  of  the  sciences  of  nature,  organiz- 
ing and  systematizing  its  material. 

If,  now,  psychology  went  no  farther,  it  would 
still  have  claims  to  rank  as  a  science.  But  it 
would  be  a  merely  descriptive,  not  an  explana- 
tory, science.  As  a  matter  of  fact  it  goes  on  to 
explan  its  phenomena,  to  give  the  conditions 
under  which  they  occur  or  appear.  And  at  this 
point' we  come  upon  one  of  those  theoretical 
diSerences  of  which  wc  spoke  above.  What 
are  the  conditions  of  a  mental  process?  Some 
psychologists  afHrm  that,  as  the  mind  is  alw^ 
found  together  with  a  living  body;  so  it  is 
always  conditioned  upon  physiological  proc- 
esses; a  mental  formation  of  concretion  is  to 
be  explained  by  reference  to  the  bodily  condi- 
tion that  underlies  it.  Others,  again,  make  ap- 
peal to  unconscious  or  subliminal  mental  proc- 
esses, which  are  the  condition  of  our  conscious 
experience,  of  the  supraliminal  mind.  And  yet 
others  would  exptwi  mind  by  mind,  deriving 


between  these  suggestions;  limits  of  space  for- 
bid us  even  to  give  an  adequate  account  of  them. 
It  may  be  saia,  however,  that  the  second  is  the 
least  satisfactory  of  the  mree,  while  controversy 
is  keenly  concerned  about  the  other  two.  The 
experimental  psychologists  tend,  perhaps,  rather 
toward  the  first  than  the  last. 

The  Method  of  Psychology.— The  special 
method  of  psycholt^  is  experimental  intro- 
spection. Two  questions  arise  with  regard  to 
it :  Is  introspective  observation  ever  really 
valid?  And  is  the  experimental  method  ade- 
quate to  the  whole  mind,  or  only  to  its  simpler 
processes  ? 

It  has  been  objected  that  introspection  can 
never  yield  valid  results,  for  the  simple  reason 
that  it  interferes  with  the  course  of  conscious- 
ness. If  consciousness  is  made  up  of  mental 
processes,  then  introspection  itself  is  a  process 
or  a  group  of  processes.  Hence,  whenever  1  set 
out  to  observe  a  given  complex,  I  introduce 
into  consciousness  (by  the  mere  fact  of  obser- 
vation) another  complex,  which  must  clash 
with  the  object  of  my  observation.  But  this  is 
a  poor  method  which  interferes  with  the  very 
thing  which  it  purports  to  examine  and  de- 
scribe! The  abjection  is  usually  met  by  the 
rule  that  one  must  wait  to  observe  a  mental 
process  until  after  it  has  completed  its  passage ; 
that  introspective  examination  must  always  be 
a  post  mortem  examination.  On  this  rul^ 
every  introspection  would  involve  memory,  and 
be  subject  to  the  errors  to  which  memory  is 
subject;  thoi^  the  memory  is  in  play  so  soon 
after  the  event  to  be  remembered  fliat  these 
errors  may  be  considered  minimal.  In  reality, 
both  the  objection  and  its  answer  seem  to  b^ 
the  question  of  what  introspection  is.  What 
the  psydiologist  does,  when  he  introspects,  is 
to  experience  attentively,  to  live  attentively,  the 
process  under  investi^tion^  and  to  make  a 
report  about  his  expenence  in  words.  No  new 
process  is  introduced  into  consciousness. 
Whether  the  words  that  describe  the  experience 
are  uttered  as  the  process  runs  its  course,  or 
are  pronounced  after  it  is  over,  will  depend 
upon  the  circumstances  of  observation  aitd 
upon  the  psychologist's  ability  and  training:  no 
single  rule  can  be  laid  down  in  the  matter.  As 
thus  understood,  there  can  be  no  question  but 
that  introspection  is  a  valid  form  of  scientific 
observation.  And  even  apart  from  this  theo- 
retical justification,  introspection  is  justified  by 
its  results. 

The  second  question,  that  of  the  scope  of 
experiment  in  psycholonv  has  been  much  dis- 
cussed, and  wiui  very  Afferent  restilts.  If  we 
face  it  in  the  light  of  history,  it  seems  to  an- 
swer itself.  Psychologists  were  told,  at  first, 
that  they  could  not  push  the  borders  of  experi- 
ment beyond  sensation.  But  they  invaded  the 
Sheres  of  affectioil  and  attention.  They  were 
en  told  that  expermient  was  adequate  onW 
to  the  simplest  states  and  processes  of  mino. 
But  they  experimented  upon  perception  and 
idea,  upon  association  and  memory  and  im- 
agination. They  were  told  again  that  ex- 
periment could  never  attain  to  the  purely 
intellectual,  or  indeed  to  any  of  the  higher 
aspects  of  the  human  mind.  But  they  made 
experiments  upon  judgment  and  reasoning 
and   upon   the   gesthetic  consciousness.     It  ii 
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true  that  these  latter  experiinents  are  lew  and 
scattered,  and  that  whole  consciousnesses  still 
await  experimental  inveatigation.  But  there 
seems  to  be  no  doubt  that,  in  principle,  the  en- 
tire realm  of  mind  is  susceptible  to  experiment 
With  a  method  thus  justi&ed,  it  can  only  be  a 
matter  of  time  for  psycholi^y  to  establish  her- 
self as  securely  as  physics  or  physiolog7. 

The  ViriouB  DeputmentB  of  Psycholoc^. 
—  Ma^  attempts  have  been  made  lo  classify 
the  differeot  departments  of  psychology  in  ac- 
cordance with  some  logical  plan.  As  no  such 
classification  has  received  general  acceptance, 
we  may  ourselves  abandon  the  attem[it  to  be 
logical,  and  simply  pass  in  brief  review  the 
most  unportant  branches  of  psycholo{^  that 
exist  at  the  present  time. 

We  may  distinguish,  at  the  outset,  an  ana- 
lytical from  a  genetic  psychology.  Defining 
roughly,  we  may  say  that  analytical  psycholo^ 
takes  the  hiunan  mind  as  it  is,  and  aims  to  dis- 
tribute its  elements  and  laws,  while  genetic 
psychology  seeks  to  trace  the  growth  or  mind 
from  its  first  beginniugs,  and  to  explain  the 
present  in  the  light  of  mental  history.  It  is 
needless  to  say  that  the  two  psycholo^es  over- 
lap at  many  points.  Analysis  can  seldom  be 
completed,  except  by  help  of  genetic  considera- 
tions; and  the  study  of  psycht^enesis  implies, 
on  its  side,  an  analytical  knowledge  of  the  de- 
veloped mind.  Genetic  psychology  is  also 
termed  comparative  nsychofogy,  and  has  various 
subdivisions:  animal  psychology,  child  psychol- 
ogy, the  psycholo^  of  adolescence,  etc. 

We  may  distinguish,  secondly_,  between 
qualitative  and  quantitative  standpoints  within 
psychology.  Suppose,  for  examp!^  that  I  am 
interested  to  determine  the  least  difference  be- 
tween two  weights  that  can  be  perceived  by 
die  hfting  haniT  The  numerical  result  that  1 
obtain  is  a  quantitative  result  in  analytical  psy- 
diology.  If,  however,  I  attempt  to  trace  out 
the  various  conscious  factors  that  contribute  to 
my  judgment  of  difference  or  nc>- difference, — 
factors  of  expectation,  of  habit,  of  fatigue,  of 


first  impression,  of  effort  or  ease,  that  may 
directly  prompt  the  judgment, —  then  I  am  per- 
fonning  a  qualitative  experimenL  The  two 
sorts  of  result  should  always  go  side  by  side, 
and  should  (in  a  perfect  psychology)  rtm  ex- 
actly parallel, —  a  numerical  statement  accom- 
panying the  introduction  of  every  qualitative 
term.  Both  are  indispensable  to  complete 
knowledge.  Genetic  psychology  is,  at  present, 
almost  entirely  qualitative,  and  will  probably 
remain  so  for  a  considerable  period.  It  is  but 
the  other  day  dial  statistical  methods  were  in- 
troduced into  the  study  of  organic  evolution. 

We  may  distinguish,  once  more,  between 
psychology  as  a  science  of  mental  function  and 
psycholo^  as  a  science  of  mental  structure;. 
liie  difference  is  very  much  like  that  which 
obtains  between  anatomy  and  physiology. 
Structural  psydiology  seeks  to  discover  what 
consciousness  is  composed  of,  when  the  organ- 
ism is  functioning  in  a  certain  way.  I  remem- 
ber, or  1  recognize,  or  I  imaRine.  What,  then, 
are  the  constituent  processes  of  the  memory 
consciousness?  What  is  my  mind  made  up  of, 
when  I  am  recognizing?  What  actually  takes 
place  mentally,  when  l  imagine?     Manjr  inter- 


structural  psychology.  Thus  it  has  been  shown 
that,  when  we  recogniie  an  object,  we  ordi- 
narily do  so.  not  by  way  of  a  comparison  of 
the  perceivea  thit%  with  its  memory  image,  bnt 
simply  by  way  of  a  diffused  ''feeling  of  famil- 
iarity,* consisting  essentially  of  those  organic 
(internal)  sensations  which  enter  into  the  bod- 
ily attitude  of  relief  or  freedom  from  tension. 
Functional  psychology  seeks,  in  its  turn,  to 
classify  and  derive  tne  functions  of  conscious- 
ness, the  uses  to  which  tniod  is  put  in  the 
service  of  the  organism.  Thus  it  may  reduce 
the  root-f unctions  of  mind  to  those  of  cogni- 
tion and  interest,  and  trace  the  differentiation 
of  the  former  into  discrimination,  integration, 
comparison,  etc.,  and  that  of  the  latter  into  the 
manifold  modes  of  conative  (will)  and  emotive 
consciousness. 

All  these  psycholopes  are,  in  one  sense  of 
the  term,  individual  psychologies;  they  discuss 
the  composidon  or  genesis  of  a  single,  t^ical 
mind.  There  is,  however,  a  specific,  individual 
or  differential  psychology,  whose  problem  it  is 
trace  the  correlation  between  the _  processes 
functions  characteristic  of  a  certain  type  of 
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types.  Thus  it  is  a  fact  of  individual 
psycholo^,  in  this  sense,  that  some  minds  de- 
pend mainly  upon  visual,  other  again  upon 
auditory,  and  still  others  upon  tunxsthetlB 
(motor)  images  in  the  processes  of  memory, 
imagination  and  thought  Over  against  indi- 
vidual psychology,  in  mis  meaning  of  the  word, 
stands  national  or  racial  psychology,  which  at- 
tempts to  discover^the  forms  of  thought  and 
feeling  characteristic  of  the  common  mind  ol 
a  people. 

This  common  mind  is,  indeed,  a  fertile  field 
lor  psycholopical  cultivation.  The  mind  of  a 
people  is,  from  one  point  of  view,  nothing  more 
dian  the  a^re^te  of  the  minds  of  the  iniH- 
viduals  composing  the  people.  There  are  no 
new  processes  in  the  common  mind ;  common 
mental  jirocesses  are  impossibilities.  From  an- 
other point  of  view,  however,  the  common  mind 
offers  a  distinct  problem  to  psychology.  The 
mental  productions  of  men  in  society  differ  from 
the  mental  productions  of  the  individual.  No 
single  man  would  ever  have  invented  language 
in  order  to  talk  with  himself;  language  is  a 
product  of  the  common  mind.  One  mind  may 
take  on  a  habit;  it  requires  at  least  two  to  make 
a  law  or  a  custom.  These  products  of  the  com- 
mon mind  —  mythology,  and  religious  observ- 
ances, language,  law  and  custom  —  are  treated 
by  social  psychology,  which  approaches  them  by 
analytic,  comparative  and  genetic  methods,  and 
seeks  to  explain  them  in  part  from  the  nature 
of  the  individual  mind,  in  part  from  the  cir- 
cumstances in  which  man,  as  a  social  being, 
has  at  various  epochs  of  his  history  been  placed. 

Lastly,  we  may  contrast  normal  with  ab- 
normal psychology.  This  deals  with  such  tran- 
sitory abnormalities  as  sleep  and  hypnosis,  or 
with  die  chronic  derangements  of  insanity..  In 
every  case,  the  key  to  the  abnormal  mind  is  to 
be  found  in  the  status  of  attention.  Tn  dreams, 
we  have  a  limited  and  irregular  distribution  of 
attention;  in  hypnosis,  an  exaggerated  passive 
attention,  with  its  accompanying  suucrestibility. 
And  we  have  misdirection,  inertia  and  decay  of 
attention  variously  exhibited  in  the  variom 
forms  of  mental  disorder. 
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Here  our  list  of  the  principal  departments  of 
psychology  may  oome  to  an  end.*  Alt  through, 
introspection  is  the  special  psychobfjical  method, 
and  the  dictmn  of  introspection  is  tile  final 
appeal.  Animals  and  infants  and  the  insane 
cannot,  of  course,  be  called  upon  to  introspect 
Nor,  for  that  matter,  can  a  "common^  mind. 
But  we  observe  the  conduct  of  children  and 
animals,  and  interpret  it  in  the  light  of  our  own 
adult  introspections;  we  search  for  parallels  to 
the  abnormiaJ  in  our  own  normal  conscious- 
nesses; and  we  base  our  study  of  social  psy- 
diolo^  upon  the  laws  of  the  ittdividual  mind. 

Uind  and  Body. —  The  question  of  the  rela- 
tion of  mind  to  body  is  an  old  one  in  the  history 
of  philosophy;  but  it  is  a  question  that  still 
awaits  its  answer.  Psychology  cannot  avoid  it; 
and  we  may,  therefore,  give  here  a  brief  indica- 
tion of  current  views. 

The  two  rival  theories  now  most  in  vogne 
among  systematic  psychologists  are  those  of 
psychophysical  parallelism  and  of  interaction. 
The  former  declares  that  mental  and  bodily 
processes  run  side  by  side,  without  mutual  influ- 
ence or  interference.  Every  mental  process  is 
paralleled  .by  a  nervous  process.  But  the  nerv- 
ous processes  are  links  in  the  unbroken  chain 
of  physical  causation;  and  this  is  complete  in 
itself.  Mind  is  wholly  unable  to  work  changes 
in  fnaller.  The  latter  theory  aflirms,  on  the  con- 
trary, that  menial  process  influences  and  is  in 
turn  iidluenced  by  bodily  process:  our  grief 
makes  us  cry,  our  idea  ihat  it  is  late  makes  us 
run  to  catch  a  train,  as  truly  as  our  fit  of  indi- 
gestion makes  us  gloomy,  or  a  cold  in  the  head 
makes  us  stupid. 

Common  sense  is,  naturally  enough,  on  the 
side  of  interaction.  Nevertheless,  the  theory 
presents  grave  difficulties.  We  must  nther 
admit  that  mind  is  a  special  mode  of  energy, 
capable  of  give-and-take  vnth  the  various  forms 
of  energy  familiar  to  us  in  the  nalural  world; 
or  we  must  assume  that  the  mind  can,  without 
expenditure  of  energy,  deflect  the  course  of 
physical  molecules.  Parallelism,  while  it  sins 
against  common  sense  by  making  mind  causally 
inefficient,  epi phenomena],  has  at  least  the  acf' 
vantage  that  it  leaves  ihe  order  of  the  natural 
universe  intact.  It  has,  indeed,  further  advan- 
tages. It  has  proved  to  be  an  admirable  work- 
ing hypothesis  for  scientific  psychology;  and  it 
is  a  purely  empirical  and  non-committal  state- 
ment of  die  relationship  of  mind  and  body,— a 
slatcment  that  may  be  reconciled  with  diverse 
forms  of  philosophical  belief.  Il  leads,  per- 
haps, most  directly  to  the  philosophical  doc- 
trine of  panpsychism,  according  to  which  con- 
sciousness is  the  reality  and  the  concomitant 
lb  rain- process  a  phenomenal  symbol  of  this  real- 
ity. This  doctrine  serves  to  reconcile  the  con- 
flict between  parallelism  and  interaclionism, 
seeing  that  it  guarantees  the  efficiency  of  mind 
irftile  it  insists  upon  the  parallel  relation  of 
mind  and  body.  It  may  be  noted  that  Gusiav 
Theodor  Fechner  (1801-87),  the  father  and 
founder  of  experimental  psychology,  combined 
an  acceptance  of  psychophysical  parallelism,  as 
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a  working  hypodtetis  for  the  laboratory,  with 
a  beUef  in  panpsychism  as  the  only  tenable 
metaphysics. 

The  KeUdon  of  Psycbology  to  Other  Sct- 
encea  and  to  Philoaophy, —  Psychology  comes 
into  manifold  relation  with  the  natural  sciences. 
As  a  Quantitative  science,  it  requires  the  aid 
of  mathematics;  as  an  experimental  science,  it 
requires  the  aid  of  physics.  In  all  its  forms, 
it  presupposes  a  knowledge  of  the  physiology 
of  sense-or^ns  and  nervous  system ;  if  it  seek 
its  explanations  in  physiolo^,  diis  knowledge 
must  be  accurate  and  detailed.  Insanity  can 
be  understood  only  in  the  light  of  pathological 
histology;  comparative  psychology  rests  upon 
comparative  anatomy  and  comparative  physiol- 
ogy. 

Nor  is  die  relation  less  close  with  the  ■men- 
tal sciences.*  Social  psychology  comes  into 
contact  with  anthropolo^  and  ethnolo^ ;  with 
political  history  and  sociology;  with  ^ilology; 
with  die  history  of  art,  religion,  law, —  the  his- 
tory of  civilitation  at  large.  It  is,  indeed, 
hardly  too  much  to  claim  for  psychology  the 
central  position  in  the  classification  of  the  sci- 
ences :  a  position  thai  connects  it  equally  with 
the  sciences  of  nature,  on  the  one  hand,  and 
the  sciences  of  the  productions  of  the  human 
mind  on  the  other. 

The  relation  of  psychology  to  philosophy  is 
less  easily  defined.  Until  very  recently,  psy- 
cholo^  was  not  a  science  at  alt,  but  a  branch 
of  philosophy.  Now  that  her  independence  is 
estabUshed,  psychology  naturally  tends  to  em- 
phasize the  breach  between  herself  and  the  phil- 
osophical disciplines.  Philosophy,  on  the  other 
hand,  unwilling  to  recopiize  the  independence 
of  a  revolted  subject,  insists  that  psychology 
runs  into  danger  as  soon  as  ever  she  rejects 
metaphysical  guidance.  There  is  truth  in  both 
atutudes.  One  may  be  a  good  psychologist,  at 
the  present  day,  without  having  opened  a  philo- 
sophical book.  Contrariwise,  one  cannot  ap- 
? roach  the  fundamental  questions  that  lie  be- 
ore  and  after  psychology  without  plunging,  at 
once,  into  problems  of  epistemology  and  of 
metaphysics.  As  with  life  and  matter,  so  with 
mind;  there  is  practical  work  to  be  done  in 
physics  and  biology  and  psychology  that  may 
be  done,  and  well  done,  without  philosophical 
reference.  But  the  practical  work  springs  out 
of,  and  leads  toward,  theoretical  issues  of  the 
widest  kind. 

It  may  he  added  that  the  central  position  of 
psychology  is  further  warranted  by  its  relation 
to  the  special  departments  of  philosophy. 
Functional  psychology  is  the  necessary  basis  of 
logic;  social  psychology  is  the  only  straight 
path  to  a  sound  ethics;  a  psycholo^cal  analyst 
of  the  sentiment  of  beauty  is  the  prereqinsite 
of  {esthetics ;  the  psychology  of  the  religious 
consciousness  is  the  propadentic  to  a  philos- 
ophy of  religion.  See  Apperception;  Brain; 
EotiY  AND  Mind;  Duration;  Emotion;  Hyp- 
notism; Iniocv;  Insanity;  Limina;  Percep- 
tion; Psychological  Apparatus;  Psycho- 
physics;  Sensation;  Sensation,  Organic; 
Senses;  Som.;  Suggestion;  Weber's  Law; 
Will 
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psychology  under  which  some  modern  writers 
include  their  efforts  at  the  analysis  of  the  men- 
tal differentiations  of  communities,  peoples, 
races  or  tribes.  The  term  is  not  in  favor  with 
a  great  number  of  writers,  who  include  this 
field  under  sodal  psychology,  edmology,  etc. 
Consult  Le  Bon.  G.,  'The  Psychology  of  Peo- 
ples'   (London  1898). 

PSYCHOLOGY.  SodaL  See  Soctal  Psy- 
chology, 

PSYCHOLOGY  OF  THE  ABNORMAL. 
By  the  psychology  of  the  abnormal  is  meant  the 
psychology  of  individuals  who  are  classed  as 
abnormal,  or  those  individuals  who  evidence  in 
dieir  conduct  or  speech  or  in  the  character  of 
their  ideas  or  emotions  responses  that  stamp 
tbem  as  bring  unusual  or  as  differing  from  the 
usual,  the  average,  along  the  tines  that  make 
them  less  efhcient  in  dealing  with  the  various 
problems  of  life  which  they  meet  and  have  in 
some  way  to  adjust  to.  Considered  in  this  way 
the  psychology  of  the  abnormal  is  not  a  different 
psychology  from  the  psychology  of  the  normal ; 
it  IS  only  the  application  of  psychological  prin- 
ciples of   explanation   to   the  understanding  of 


the   various   lands    of    failure  of    adjustment 
which  may  arise  in  the  career  of  individuals. 

An  individual,  from  this  point  of  view, 
may  be  considered  as  one  considers  a  bit  of 
material  that  is  being  tested  as  to  its  strength, 
its  breaking  point.  A  bar  of  iron,  for  example, 
may  be  tested  by  having  a  force  applied  to  de- 
teimioe  the  number  of  pounds  that  must  be 
added,  in  order  to  break  it.  The  bre^dng  point 
is  itte  function  of  two  factors,  the  strength  of 
the  bar  and  the  force  applied.  Some  bars,  the 
smaller  ones,  for  instance,  will  break  with  the 
applicadon  of  much  less  force  than  others,  the 
larger  ones,  and  theoretically  any  bar,  no  matter 
how  strong,  can  be  broken  by  a  force  if  the 
force  is  only  great  enough.  Then  again,  the 
exact  place  where  it,  the  bar,  breaks  and  the 
way  in  which  it  breaks,  whether  by  a  clean  cut 
fracture  at  right  angles  to  the  application  of 
the  force  or  in  a  jagged  irregular  line  de- 
pends upoa  the  nature  of  the  material  and  its 
uniformity  or  lack  of  uniformity  of  texture  at 
the  point  of  application.     So  sonie  individuals 


The  indi^dduals  who  can  only  meet  the 
simplest  problems  of  adjustment  are  the  de- 
fectives: at  the  lowest  level  the  idiots  and 
imbeciles,  higher  up  the  backward  children  and 
still  higher  the  types  of  so-called  psychopathic 
individuals  vriio  present  an  outward  appearance 
of  normahty  but  whose  lives  disclose  a  continue 
ous  series  of  avoiding,  side-stepping  responsi- 
biUties  and  an  inciU>acity  for  that  continuity  of 
effort  necessary  for  success.  Stronger  indi- 
viduals only  break  down  under  the  moat  diffi- 
cult of  problems,  usually  only  after  struggling 
more  or  less  ineffectually  for  a  long  time  aiul 
then  often  only  as  a  result  of  some  physical 
illness  whidi  temporarily  has  reduced  their 
strength  *and  So  comparatively  increased  that 
of    the    stressing    forces. 

Still  bearing  in  mind  the  analogy  to  the  test- 
ing of  the  strength  of  material,  those  individu- 
als who  only  break  as  a  result  of  great  stress 
are  the  better  organized  and  thar  failure  is 
due  rather  to  the  degree  of  stress  than  to  a 
faulty  make-up  —  the  failure  is  largely  exogt- 
tiiMij  in  origin.  Those  who  fail  to  adjust  to  rela- 
tively simple  problems  show  that  the  trouble 
is  within,  that  it  is  more  dependent  upon  a 
faulty  make-up  than  upon  the  character  and 
degree  of  stress.  In  these  the  failure  is 
largely  endogenous  in  origin. 

Abnormal  psychological  reactions  are  thus 
failures  of  adjustment  |  failures  of  the  person- 
ality makc-np  of  the  individual  to  adequately 
meet  the  stresses  and  strains.  His  incapacity  to 
meet  these  stresses  and  strains  may  be  due  to 
their  ve^  great  strength  or  to  his  relative  weak- 
ness and  his  weakness  may  be  constitutional, 
that  is,  natural  to  him,  ifte  resifit  of  inherited  in- 
fluences; or  acquired  as  the  result,  for  example, 
of  illness,  infectious  diseases,  injury,  more 
especially  to  the  brain,  or  methods  of  iife  that 
he  cannot  escape,  such  as  solitary  confinement 

The  individual  symptoms  of  the  failure  are 
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in  thdr  general  characteristics  dependent  upon 
the  personality  make-up.  That  is,  the  disorder 
of  uie  psyche  must  manifest  itself  in  terms  of 
the  material  disordered.  Certain  details  of  the 
symptoms,  however,  may  take  their  coloring 
from  the  surroundings  in  which  the  dif- 
ficulty occurs.  This  is  manifest  in  the  false 
beliefs  —  delusiom  —which  occur  so  frequently 
33  symptoms.  An  individual  may  compensate 
himself  for  hts  failure  t^  a  belief  that  some 
baneful  influence  is  exercised  over  him  by 
others.  Now-a-days  he  not  infrequently  be- 
lieves the  influence  to  be  brought  to  h^  1^ 
means  of  wireless  electricity.  Manifestly,  be- 
fore the  days  of  wireless  transmission  do  sudi 
belief  would  have  been  possible. 

The  psychological  symptoms  of  individuals 
who  are  mentally  ill  indicate  the  nature  of  ttadr 
difficulties  and  the  means  which  they  are  bring- 
ing to  bear  to  meet  them.  They  indicate,  m 
other  words,  the  existing  status  of  Ae  problem 
of  adjustment  with  which  thev  are  confronted, 
the  degree  and  character  of  tne  failure. 

The  most  familiar  symptom  of  mental  illness 
is  deUrinm  which  commonly  accompanies 
poisoning,  as  by  alcohol  (drunkenness,  delirium 
tremens)  or  some  ph^^sical  illness  particularly 
when  accompanied  hy  infection  and  high  fever. 
In  delirium  the  principal  mental  sj^nptom  is  that 
of  confusion.  The  patient  sees  all  sorts  of 
thinfts  which  pass  before  his  vision  in  kaleido- 
scopic procession  and  hears  voices,  sometimes 
emanating  from  the  people  of  his  visions,  some- 
timeS  just  coming  out  of  space.  These  false 
percqitions  —  hailttciitations  —  arc  the  cbara^ 
teristic  phenomena  of  delirium  and  to  the  on> 
looker  seem  quite  meanineless  and  incoherent 
When  the  patient  gets  well,  however,  it  is  pos- 
sible to  trace  their  references  and  to  aoprect- 
ate  that  they  represent  the  outcroppings  of  wor- 
ries, anxieties  and  impulses  which  had  before 
been  held  in  check.  Delirium  results  when  ill- 
ness removes  the  power  of  dSdent  reaction  and 
releases  all  those  tendencies  which  otherwise 
had  been  under  control.  There  is  Utile  capacity 
for  adjustment.  With  recovery  from  the 
physical  illness  the  delirium  tends  to  subside. 
Similarly  when  we  see  a  picture  like  this,  a 
deliriod  type  of  reaction  but  not  the  result  of 
physical  illness  we  feel  that  the  powers  of  ad- 
justment are  pretty  well  broken,  that  the  con- 
structive forces  of  the  personality  are  in  abey- 

Dehtsiont  are  false  beliefs  which  represent 
a  somewhat  more  definite  situation  a£  between 
the  stresses  and  the  personality.  Delusions 
always  represent  definite  attempts  at  adjustment, 
but  because  they  are  not  successful,  only  com- 
promises. The  v/wk  man  believes  himself 
strong,  the  poor  man  rich,  while  quite  com- 
monly the  recognition  of  weakness  within  as  a 
cause  of  failure  is  avoided  by  the  delusion  that 
malicious  influences  from  without  are  the  cause 
of  the  trouble.  This  is  the  mechanism  of  pro- 
jection and  is  at  the  basis  of  delusions  of  per- 
secution which  are  so  characteristic  of  that 
mental  disease  known  as  paranoia  and  all  sorts 
of  paranoid  types  of  reaction  in  other  mental 
illnesses  and  also  of  those  unhappy  individuals 
who  are  always  filled  with  suspicions  of  those 
about  them. 

Hallucinations  and  delusions  may  be  the 
passing  phenomena  of  some  acute  upset  or.  on 
the  contrary,  they  may  become  fixed,  stereo- 


typed and  definitely  organized  into  a  system 
which  is  relatively  unshakable  and  remains  un- 
changed over  long  periods  of  lime.  Such  a 
system  represents  a  type  of  reaction  to  a  de- 
fect of  personality  make-up  which  is  the  best 
that  the  individual  can  do  and  so  comes  to  be 
a  final  solution.  The  delusion  is  like  the  scar 
tissue  that  fills  up  a  wound  It  remains  perma- 
nently as  a  disfigurement  but  it  nevertheless 
rq>resents  what  has  been  accMnpIished  by  the 
repair  processes. 

In  still  milder  forms  of  mental  Illness,  the 
neuroses  and  the  psycho-neuroses,  conditions 
that  are  on  the  borderline  between  the  normal 
and  the  abnormal  and  are  consistent  with  a 
considerable  capacity  for  adaptation  and  ap- 
parent normality,  the  forms  which  the  symp- 
toms take  are  somewhat  different  They  take 
on  the  character  of  what  are  called  obsessions 
or  cofnpvlsions.  The  patient  is  the  victim  of 
certain  ideas,  feelings  or  necessities  for  action 
which  he  recognizes  as  abnormal  or  foolish 
but  which  he  cannot  control.  Thus  in  the  realm 
of  abnormal  ideas  be  may  be  forced  to  think 
certain  disagreeable  thoughts,  he  may  be  ob- 
sessed to  diink  of  certain  numbers  or  certain 
phrases  will  recur  to  mind  persistently  or  he 
may  be  forced  to  think  how  the  people  he  meets 
would  look  if  they  were  dead.  The  obsessive 
emotions  come  similarly  without  apparent  rea- 
son. He  may  feel  a  nameless  fear  or  anxiety 
or  be  depressed  without  apparent  cause  or  he 
may  have  definite  fears  of  certain  things  or 
situations  —  the  phobias —  such  as  claustro- 
phobia, fear  of  closed  spaces,  misophobia,  fear 
of  contamination,  etc  Compulsive  acts  are 
equally  common.  The  patient  may  be  forced 
to  touch  every  tree  he  passes  or  forced  to  stMl 
over  every  crack  or  start  upstairs  always  with 
the  same  foot.  In  this  group  are  die  so-called 
manias  sudi  as  kleptomania,  the  necessity  for 
stealing,  although  there  may  be  no  desire  for  the 
stolen  object,  pyromania  the  necessity  for  set- 
ting fires,  etc.  AH  of  these  tendencies  i^resent 
instinctive  trends  which  force  themselves  to  ex- 
pression but  which,  because  they  demand  for 
iheit  satisfaction  inacceptable  forms  of  o     '    ' 


ummportant  a 

All  these  abnormal  forms  of  expression,  de- 
lu^ons.  hallucinations,  obsessions,  compulsions 
are  then  efforts  at  expression  of  certain  instinc- 
tendendes  which  are  not  acceptable  to  the 


that  is,  they  are  relatively  infantile.  The  i 
dividual  who  flies  into  a  rage  and  curses  ana 
kicks  the  iiwnimate  objects  of  his  environment, 
breaks  furniture  and  tears  up  books,  is  acting 
like  a  small  child  that  has  been  thwarted  in 
some  of  its  desires.  All  the  other  abnormal 
reactions  could  be  explained  in  a  similar  way  so 
that  we  might  say  that  the  abnormal  as  a  class 
are  not  yet  fully  grown  in  some  aspect  of 
their  personality,  they  retain  infantile  traits  of 
character.  This  is  obvious  in  the  idiots  and 
imbedles  but  less  obvious  as  we  have  to  deal 
with  better  developed  personalities.  This  ex- 
planation, however,  becomes  again  obvious  in 
those  very  dilapidated  types  of  chronic  mental 
illness  that  degenerate  into  helplessness,  who 
wel  and  soil  themselves  as  do  infants  and  have 
to  be  fed  and  otherwise  cared   for  just  like 
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children.  Mental  disease,  therefore,  shows  re- 
actions that  reproduce  types  of  response  that 
were  at  one  time  normal  cither  in  the  history 
of  the  individual  —  infancy  and  childbood  — 
or  in  the  history  of  the  race-primitive  man  and 
from  this  point  of  view  their  study  has  been 
termed  paleopsychology. 

There  are  two  ways  of  rcactintc  to  these 
inherent  difficulties-'  conflicts — of  instinctive 
expression  either  by  turning  back  within  oncs- 
seJf  and  reanimating  infantile  ways  of  react- 
ing  —  the  method  of  introversion  —  or  bv  run- 
ning away  from  the  difficulty,  so  to  speak,  into 
reality  and  by  developing  a  great  activity  and 
interest  in  everything  about  and  so  attempting 
to  escape  a  reckoning  with  onesseli  —  the 
method  of  extroversion.  The  first  is,  in  gen> 
era),  the  more  serious  type  and  in  it  we  find 
the  malign  types  of  the  psychosis  such  as  de- 
mentia precox :  the  second  is  less  serious  and 
here  we  find  the  more  benign  types  such  as  the 
mank-depresuve  psychosis,  A  chronic  delu- 
sional psychosis  such  as  paranoia  represents  a 
more  or  less  permanent  compromise  which  is 
not  as  disintegrating  as  the  first  nor  as  recover- 
able as  the  second. 

All  these  methods  of  reacting  are  found 
equally  among  the  relatively  normal;  the  only 
differences  are  differences  of  more  or  less. 
In  mental  disease  we  find  the  mechanisms  of 
normal  mental  life  writ  large  because  dispro- 
portionately emphasized  in  some  direction.  The 
symptoms  of  mental  disease  can  thus  be  under- 
Stood  as  the  outward  evidences  of  attempts  at 
adjustment,  made  difficult  by  some  psychologi- 
cal conflict  and  the  language  of  the  symptom, 
GO  to  speak,  can  be  translated  when  it  is  under- 
stood as  expressing  reactions  of  escape,  de- 
fense or  coi^romise  in  the  face  of  the  problem 
presented.  The  study  of  these  exaggerated 
forms  of  reaction  found  in  the  mentally  ill  has 
gone  a  long  way  to  help  explain  the  psychology 
of  the  normal  because  the  failures  r^resent  an 
experiment  of  nature,  so  to  speak,  which  throws 
certain  of  the  aspects  of  the  personality  into 
relief.  A  complicated  mechanism  comes  lo  be 
understood  when  it  gets  out  of  order  and  finally 
by  taking  it  apart 
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PSYCHOLOGY  OP  ADVERTISING 
AND  SALESMANSHIP.  See  AnvEirnsiNc, 
Psychology  of. 

PSYCHOLOGY  IN  ITS  APPLICA- 
TIONS TO  MEDICINE  AND  PSYCHIA- 
TRY.    See  Medicine  and  P&ychiatry,  Fsy- 


PSYCHOLOGY  OP  EDUCATION.   S«e 

Education,  Psychology  op. 

PSYCHOLOGY  OP  RELIGION.  See 
Religion,  Psychology  or. 

PSYCHOPHYSICS.  By  some  this  science 
is  regarded  as  synonymous  with  physiological 
psychology  1  by  others,  as  dealing  partjculariy 
with  the  phenomena  which  brinr  out  the  rela- 
tion of  sensations  to  physical  stimuli.  In  this 
character  it  deals  with  the  study  of  Feehner's 
and  Weber's  laws  as  a  separate  department  of 
psychological  science.  Psychophysies  deals 
partictilarly  with  the  measurements  of  intensity 
of  sensations,  and  endeavors  to  establish  gen- 


eral laws  regarding  the  phenomena.  See  Dusa- 
tion;  Limima;  Reaction  Time;  Weber's  Law. 

PSYCHOZOIC,  a  term  used  by  a  few 
^ologists  to  indicate  the  time  since  man  came 
into  the  world.  Some  prefer  to  give  it  the  rank 
of  an  era,  but  it  is  usually  called  the  Recent 
Epoch  of  the  Quaternary  period,  and  the  name 
Psychozoic  is  but  little  used. 

PSYCHROMETBR,  an  inslrument  for 
measuring  the  tension  of  aqueous  vapor  in  the 
atmosphere.  It  is  also  known  as  the  wet-bulb 
hygrometer.    See  Hycmometeh. 

PTAH,  pta,  or  PHTHA,  Egyptian  god  of 
the  most  ancient  type,  described  in  inscriptions 
as  'creator  of  the  earth,  father  of  the  gods  and 
all  the  beings  of  this  earth,  father  of  begin- 
nings.* He  was  compared  by  the  Greeks  to 
Hephiestus,  being,  like  him,  patron  of  metal- 
workers and  sculptors.  Representing  the  begin- 
ning of  all  things  he  was  shown  as  an  umle- 
veloped  child  or  dwarf  (Ptah-Patack),  o 


PTARMIGAN,  tir'mi-g^n,  a  grouse  of  the 
genus  Lagopus,  which  diSers  from  the  ordinary 
grouse  in  having  the  legs  feathered  to  the  claws, 
giving  somewhat  the  ai>pearance  of  a  hare's 
foot  (whence  the  generic  name).  The  trun- 
cated tail  has  14  or  16  feadiers,  most  of  the 
Bpedes  become  white  in  winter,  and  the  nasal 
groove  is  densely  clothed  with  feathers.  There 
are  six  or  eight  spedes  described.  inhabitinR 
the  northem  and  snow-covered  regions  of  both 
henUspheres,  being  one  of  the  few  genera  char- 
acteristic of  the  arctic  fauna;  th^  are  as  much 
at  home  in  snow  as  are  the  web-footed  birds  in 
water,  and  thdr  plumed  feel  enables  them  to 
run  over  its  surface  without  sinking  in.  They 
live  in  families  during  most  of  the  year,  and 
are  monc^amous;  the  females  incubate,  but  the 
males  assist  in  rearing  and  feeding  the  young. 
The  males  have  a  loud  harsh  or  sometimes  dear 
cry,  and  the  females  cackle  like  a  hen.  They 
fiv  swiftly  without  a  whirring  noise,  and  run 
well.  They  feed  upon  berries,  buds^  mosses 
and  lichens  knd  insects.  Their  pursmt  affords 
an  exciting  sport;  they  are  very  shy,  but  when 
started  are  easily  shot  on  account  of  their 
regular  ffight  Ine  summer  plumage  is  varied 
with  brown,  black  and  gray,  most  of  (he  wing 
remaining  white;  in  the  males  the  mottling  is 
finer  anif  the  colors  brighter.  There  are  three 
well-ascertained  species  in  America,  besides 
several  subspecies  and  races.  The  white  ptar- 
migan or  willow  grouse  (L.  lagopus)  is  about 
16  inches  long  and  24^  inches  in  alar  extent : 
the  bill  is  black,  very  stout  and  convex,  ana 
broad  at  the  tip;  the  general  plumage  in  summer 
is  rufous  or  orange  chestnut,  on  tne  head  and 
neck;  feathers  of  back  black,  closely  barred 
with  yellowish  brown  and  chestnut;  most  of 
wings  and  lower  parts  white ;  tail  brownie 
black ;  in  winter  white,  with  black  tail ;  no  black 
stripe  throu^  the  eye.  It  occurs  commonly  in 
the  northern  parts  of  America,  and  in  rare  in- 
stances in  the  northern  United  States  (Maine 
and    Minnesota).     It   is    found   in   open    rocky 

runds  and  among  dwarf  willows  and  birches, 
winter  they  scratch  in  the  snow  down  to  the 
mosses  and  lichens  on  which  they  feed,  collect- 
ing often  in  considerable  flocks.  In  winter  the 
flesh  is  drj^  but  is  lender  and  with  an  agreeable 
flavor  in    summer.    They    breed    in 
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Labrador  about  the  begtnniDg  of  June,  placing; 
the  nest  under  the  creeping  brandbes  of  low 
firs ;  the  eggs  are  from  sii  to  14^  of  a  fawn 
color  or  rufous  ground  with  irre^Iar  spots  of 
reddish  brown ;  only  one  brood  is  raised  in  9 
season.  The  rock  ptarmigan  (£.  rupetlris)  is 
I4yi  inches  long;  the  bill  is  slender,  rather  coin- 
pressed  at  the  tip;  ia.  summer  the  feathers  of 
the  back  are  black  banded  with  yellowish  brown 
and  tipped  with  white;  in  winter  white,  witb 
the  tail  black  (the  four  middle  feathers  white), 
and  the  male  with  a  black  bar  from  the  bill 
through  the  eyes.  It  occurs  in  arctic  America, 
from  Alaska  to  Labrador  and  the  Gulf  of  Saint 
Lawrence.  The  white-tailed  ptarmigan  (L. 
teucuru^)  is  found  on  the  alpine  summits  of 
the  RocIq'  and  Cascade  Mountains  from  New 
Mexico  to  the  Artie  regions.  This  species  is 
entirely  white  in  winter;  and  in  summer  the 
tail,  wings  and  lower  parts  of  the  breast  are 
white,  the  remainder  of  the  plumage  being  a 
fine  mixture  of  gray,  brown  and  black.  A 
fourth  Species  (L.  weUhi)  is  attributed  to  New- 
foundland. Of  the  Old  World  species  the  red 
grouse  <L,  tcoticus)  is  peculiar  to  the  British 
Islands  and  a  famous  irame  bird.  Unlike  the 
other  members  of  the  genus  it  does  not  become 
white  in  winter.  A  Mtical  ptarmigan  (L. 
alpinui)  is  found  in  northern  Europe,  especially 
in  Norway.  Our  own  willow  grouse,  or  a 
closely  rdated  species,  also  occurs.  Consnl 
Baird,  Brewer  and  Ridjtway,  'North  Ameiican 
Land  Birds'  (Boston  1874).    See  (^use. 

PTERANODON.    See  PTERODACnn.S. 

PTBRASPIS,  a  fossil  fish.    See  Ostraco- 

PTERICHTHYS,  tS-rifc'thls,  a  genus  of 
erttnct  fishes  belonging  to  the  subclass  Ostra- 
COphori  and  considered  to  be  remotely  related  to 
the  modern  lampreys.  Bolhriolepis  is  a  related 
genus  from  the  upper  Devonian  formations  of 
America,  as  well  as  the  Old  World.  None  of 
ihe  species  exceed  a  few  inches  in  length.  The 
affinities  of  these  strange  forms  are  little  under- 
Stood.     See  OSTKACODERUI. 

PTKRIDOSPERM.ffi,  tJr^d-6-sper'me.  or 
PTERIDOSPBRME^,  in  paleobotany,  a 
class,  co-ordinate  with  Gymnosperma  and  An' 
giosperma,  of  fossil  Paleoioic  fem-like  plants, 
including  all  such  which  on  the  evidence  avail- 
able appear  to  have  been  reproduced  by  means  of 
seeds.  Potonie  called  this  class  CacadojUices. 
And  some  paleobotanists  even  regard  the  group 
as  a  phylum,  or  primary  division,  and  not  as  a 
class;  and  to  this  phylum  they  then  apply  the 
name  "Pteridospermaphyta" ;  but  the  idea  of  the 
group's  being  a  class  is  gaining  favor.  A  sin- 
gle plant  of  the  group  is  a  •Pteridosperjn.* 
The  cases  in  which  the  evidence  available  ap- 
pears to  be  decisive  are  but  few ;  and  to  these 
have  been  appHed  the  names  w4uch  follow;  (1) 
Lyginodendron  oldhavUum;  (2)  Meuropteris 
boteropkytla;  (3)  Fecopterii  Ptuckeneti;  (4) 
Aneimites  fertitis;  and    (S)    Aneimites   tenui- 

In  the  first  named  pteridosperm,  L^noden- 
dron  oldhamium,  the  structure  both  of  the  vege- 
tative and  reproductive  organs  is  known;  and 
the  evidence  from  comparison  and  association 
is  sufficiently  strong.  So  identification  is  cer- 
tain and  easy.  And  in  the  other  cases  there  is 
direct  proof  of   continuity  between  seed  and 


plant;  but  only  the  exterad  characters  are 
known.  In  a  great  number  of  forms  amount- 
ing to  a  majority  of  the  Paleoioic  plants  of 
fem-like  habit,  the  evidence  —  such  as  it  is  — 
is  in  favor  of  their  having  possessed  seeds. 
They  are  pre-eminently  plants  resembling  ferns 
in  mibit  and  in  many  anatomical  characters  but 
bearing  seeds  of  Uic  Cycadetm  type.  Seeds 
and  microsporangia, —  or  pollen  sacs  of  the 
anthers, —  are  low  on  the  fronds,  and  only 
sli^tly  modified  as  compared  with  the  vegeta- 
tive leaves  in  Pleridospentue:  Pteridospemue, 
of  which  only  a  few  examples  have  so  far  been 
considered  by  paleobotanists,  evidently  consti- 
tuted a  group  of  vast  extent  in  Paleoioic  times. 
In  a  lar^e  majori^  of  the  fem-like  fossils  of 
that  period  the  evidence  is  in  favor  of  repTO~ 
duction  by  seeds  rather  than  by  the  cryptogamk 
mtthods  of  true  ferns.  The  whole  class  of 
Pteridospemue  thou^  clearly  allied  to  the 
tvpical  GymnoGpemue  may  be  kept  distinct  for 
tne  present  on  account  of  the  reUtively  primi- 
tive Characters  shown  in  the  anatomy  and 
morphology  of  the  former.  During  recent  years 
a    number    of    Carboniferous    and    Permian 

Slants  have  been  very  thoroughly  investigated 
1  the  ligfat  of  modem  anatomical  knowledge, 
and  as  a  result  it  has  become  clear  that  in  those 
times  a  large  series  of  plants  existed  inter- 
mediate between  the  modem  Gymnospermse, — 
especially  the  Cycads.^and  the  true  ferns. 

The  first  definite  evidence  of  the  mode  of 
reproduction  of  Lyginodendron  oldhamium  was 
due  to  the  studies  of  F.  W.  Oliver,  who  in 
1903  identified  the  seed  Lagenostoma  Lomaxii 
by  means  of  the  glands  on  its  capsule,  which 
agree  exactly  with  ^ose  on  the  associated 
leaves  and  stems  of  the  plant.  No  similar 
glands  are  known  on  any  other  Palaeozoic  plant. 
Lagenostoma  Lomaxii  is  a  small,  barrel-shaped 
seed,  5.5  by  425  mm.  when  mature,  enclosed  in 
a  husk  or  capsule,  which  completely  envelops 
it  when  young  but  ultimately  opens.  The  male 
organs  of  Lyginodendron  oldhamium  were  dis-  . 
covered  by  Kiddon,  a  year  or  two  after  the 
seeds  were  identified.  They  are  of  the  type 
known  as  Crossatheca,  formerly  regarded  as  a 
Maratteaceous  fructification.  This  is  the  first 
case  in  which  the  pollen-bearing  organs  of  a 
Pteridosperm  have  oeen  identified.  It  will  be 
noticed  mat  while  the  seeds  of  Lyginodendron 
okHiamitun  were  of  an  advanced  Cycadean  type, 
the  microsporangiatc  organs  were  more  Hke 
&05e  of  a  fern,  the  reproductive  organs  thus 
showing  the  same  combination  of  characters 
whidi  appears  in  the  vegetative  structure.  It 
must  here  be  mentioned  that  the  family  Calamo- 
pityeal,  allied  anatomically  to  Lyginodendrez, 
is  of  the  Devonian  and  Lower  Cai1>oniferous 
age. 

Bibliography  .^ —  Poionie,  'Ldirbudi  der 
Pflanzen~palaontologie>  (Berlin  1899) ;  Renault, 
'(^urs  de  botanique  fossile*  (Vols.  I-IV,  Paris 
1881-85);  Scott.  D.  H.,  'Studies  in  Fossil 
Botany>  (2d  ed.,  London  1908-09)  :  Seward,  A. 
C,  'Links  with  the  Past  in  the  Plant-Worid' 
(Cambridge  1911);  Slopes,  M.  C,  'Ancient 
Plants'  (1910). 

PTERIODOPHYTES.  See  Fesmb  ahd 
Febn  Allies  ;  Paleobotany. 

PTERODACTYLS,  t6r'6-dak'tai,  an  order 
of  extinct  flying  reptiles  technically  known  as 
Pterosauria.    They  hved  exclusively  during  the 
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Their  fossil  remains  have  been  found  in  Europe 
suid  North  America,  but  are  best  known  from 
the  chalk  deposits  of  western  Kansas,  where 
many  hundred  specimens  have  been  collected. 
Of  known  reptiles  they  are  nearest  allied  to 
the  dinosaurs  (q.v.) ;  they  are  ont}'  distantly 
related  to  birds.  They  ^re  especially  char- 
acterized by  their  very  hollow  bones  and  the 
extraordinary  elongation  of  the  fourth  (accord- 
ing to  some  authors,  the  fifth)  finger,  which 
supported  a  thin  bat-like  membrane  that  ex- 
tended to  the  sides  of  the  body  and  the  legs. 
Not  only  were  the  bones  very  hollow,  more  so 
than  in  any  living  birds,  but  they  were  com- 
posed of  very  dense  osseoua  tissue  and  were 
pneumatic,  that  is,  had  openings,  usually  near 
the  ends,  for  the  ingress  ana  egress  of  air, 
as  in  birds.  The  nature  and  extent  of  the 
wing  membrane,  or  patagium,  are  known  from 
impressions  in  the  rocks,  but  the  covering  of 
the  body  elsewhere  is  still  in  doubt.  That  the 
body  is  not  clothed  with  feathers  is  certain, 
hut  it  may  have  had,  like  that  of  most  reptiles, 
horny  scales. 

Tlie  neck  was  more  or  less  elongated  and 
very  flexible;  the  legs  were  relatively  feeble  and 
of  but  little  use  in  locomotion  upon  land;  the 
breastbone,  which  is  poorly  developed  in  other 
reptiles  and  wholly  absent  in  early  reptiles, 
was  of  great  size,  covering  the  whole  under 
side  of  the  thorax.  Unlike  birds,  however,  it 
had  no  real  keel  but  only  a  stout  projection  in 
front  for  the  attachment  of  muscles.  The  pel- 
vic or  hip  bones  were  well  developed  for  the 
support  of  the  hind  legs,  which  were  of  ma- 
terial use  in  flight.  The  fifth  finger  was  absent ; 
the  first  three  fingers  were  short  and  useful 
only  for  clinging  to  rocks  and  branches. 

In  all  the  early  kinds,  those  from  the  Juras- 
sic, the  skull,  of  moderate  length,  was  provided 
with  long  and  sharp  teeth.  The  tail  was  long 
and  flexible  and  had  at  its  extremity  a  diamond- 
shaped  expansion  for  use  in  controlling  flight. 
The  bones  of  the  skeleton  were  less  hollow 
and  the  wing  was  proportionally  less  elongated. 
The  first  bone  of  the  wing-finger,  that  is,  its 
metacarpal,  was  relatively  short,  never  longer 
than  the  forearm,  and  the  first  three  fingers 
were  articulated  directly  with  the  wrist.  There 
were  five  separate  toes  and  the  feet  were  of 
some  use  upon  land.  None  was  of  large  size, 
not  exceeding  five  or  six  feet  in  expanse.  The 
best  known  form  is  Rhamphorhynehus  (Fig.  1), 
and  the  group  or  suborder  is  known  as  the 
Pterodtrmala. 


Fic.  1.— Thr  Ruddw-tiilBd  Pteroiuir,  RhamphoiyncliiM 
nhrUonii  Manh.  Fran  the  lithcvu>bi<^  «hski  of 
SofenbafHi  Oixtttic).    Onc-uventh  the  natural  nie. 

The  later  and  much  more  specialiied  gronp, 

beginning  near  the  close  of  the  Jurassic,  known 
as   the   Pterodactyloidea,   had  the   skull  more 


eknigated,  die  wing-finger  hmgcr,  with  its  meta- 
carpal longer  than  the  forearm,  the  first  three 
fingers  of  the  hand  loosely  attached  in  the 
fle^,  the  tail  vestigial,  the  pelvis  larger  and 
firmer  and  the  feet  with  only  four  toes.  The 
earliest  of  these,  of  which  Pterodaclylus  is  the 
best  known  example,  were  small,  some  with  a 
body  not  larger  than  that  of  a  sparrow,  and 
they  had  teeth  in  the  jaws.  The  later  ones, 
however,  those  from  the  Upper  Oetaceous,  of 
which  so  many  are  found  in  America,  reached 
a  size  of  more  than  20  feet  from  tip  to  tip  of 
wings.  The  skull  was  very  long  and  slender, 
in  some  with  an  enormously  developed  crest 
upon  the  back  of  the  bead,  and  the  jaws  were 
without  teeth.  The  neck  was  longer  and  more 
flexible,  in  many  with  additional  articulations, 
giving  greater  strength;  the  bones  of  the 
shoulder  were  united  into  a  firmly  ossified  ring, 
which,  imlike  all  other  known  animals,  articu- 
lated directly  with  the  spinal  column;  the  wrist 
was  firmer;  the  wing-finger  still  more  elon- 
gated ;  the  small  bone  of  the  legs  had  disap- 
peared, as  in  birds;  and  the  first  bone  of  the 
ankle,  the  astragalus,  had  become  indislinguish- 
ably  united  with  the  leg  bone,  as  in  birds.  The 
most  noted  member  of  this  group  is  Pteranodon. 
In  their  maximum  and  final  development  the 
pterodactyls  attained  the  highest  volant  powers 
of  all  creatures,  whether  of  the  past  or  present, 
being  quite  incapable  of  locomotion  except  in 
the  air.  Pteranodon,  with  a  wing  expanse  of 
22  or  more  feet,  had  a  body  smaller  than  that 
of  a  turkey.  Nyctosaurns,  an  allied  genus  from 
Kansas,  with  a  body  only  six  inches  long  and 
five  or  six  inches  across  the  shoulders,  meas- 
ured eight  feet  from  tip  to  tip  of  expanded 
fingers,  and  probably  did  not  weigh  more  than 
five  pounds  when  alive.  They  doubtless  spent 
most  of  their  time  in  the  air,  resting  suspended 
from  clifls  by  their  small  clawed  fingers,  much 


The   presence  of   bony   plates   in   the   scler 

membranes  of  the  eyes  indicates  either  nocturnal 
or  soaring  habits.     (_Cf.  Fig.  2). 

In  flignt,  unlike  birds  and  bats,  their  'wings* 
served  more  as  gliding  surfaces,  and  could  have 
been  used  only  for  upward  and  downward  mo- 
tion. Flight  was  controlled  by  the  legs,  which 
were  extended  backward  and  connected  by 
membrane,  serving  the  purpose  of  the  feathered 
tail  in  birds.  The  rudder-tailed  Rhampkor- 
hynchtu  (F"ig.  I)  was  a  veritable  monoplane. 

Their  food  habits  are  only  imperfectly 
known.  Because  so  many  of  their  remains  are 
found  in  ocean  deposits,  it  is  believed  that  they 
fed  largely  upon  fishes,  and  this  assumption 
is  strengthened  by  the  discovery,  in  several 
instances,  of  the  remains  of  their  stomach  con- 
tents containing  comminuted  fish-bones.  But 
it  is  probable  that  they  also  lived  in  part  upon 
other  flying  creatures,  insects  and  small  birds, 
which  must  have  been  swallowed  whole.  Their 
brain  was  better  developed  than  in  other  rep- 
tiles, and  because  of  this  and  of  the  highly- 
developed,  pneumatic  skeleton,  it  has  been 
thought  by  some  that  they  were  warm  blooded; 
they  have  even  been  placed  in  a  separate  class 
of  back-boned  animals.  They  were,  however, 
true  reptiles,  even  though  warm-blooded,  which 
may  have  been  poi^ble. 
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Remains  of  young  pterodactyts  have  never 
been  found.  Like  most  reptiles  mey  were  prob- 
ably oviparous,  since  otherwise,  among  the 
many  hundreds  of  known  specimens,  embryonic 
young  would  probably  have  been  found.  The 
bones  of  the  pelvis,  unlike  diose  of  birds,  were 
closely  connected,  and  only  eggs  of  small  size 
could  have  passed  through  it,  not  much  larger 


young  were  cared  for  by  the  parents  until  able 
to  care  for  themselves.  These  facts  sugKest 
limited  breedinir  grounds,  and  extensive  seasonal 
migration.    (Note  Fig.  3). 

About  a  dozen  genera  are  defined,  of  which 
Rhamphorhynehmt,  DimorphodoM.  Pterodaclt- 
hts,  PleroHodon  and  Nycloiaurus  are  best 
known.    In  Nortii  America,  with  the  exception 


than  hens'  eggs,  even  in  ihe  largest  kinds. 
Such  smalt  young  would  have  been  practically 
helpless,  which,  together  with  the  greater  intel- 
ligence of  (he  aduti  animals,  as  indicated  by 
their  targe  brains,  renders  it  probable  that  the 


n  life,  hovitioB  over  th*  ptlm-lined  ■hora  of 
-.     (Ttu   deuil*  mn  icientiBcBlly  accunM.    A 

of  some  fragmentary  remains  frt»n  the  upper- 
most Jurassic,  Pteranodon  and  Nyctosaiirvs  are 
the  only,  though  abundantly  represented  Kcnera. 
-  Bibliography.—  Cuvier  first  named  this 
group.    Consult  the  "Ossemens  Fos&ilc,"  (1809 
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and  1824).  Also  consult  Buckland's  Bridge- 
water  Treatises  1837.  Later  works  are  H.  G. 
Seeley's  'Ornilhosauria  and  Dragons  of  the 
Air'  (1870  and  1901).  The  discovery  and  de- 
scription of  the  American  forms  is  found  in 
the  scientific  writings  of  O.  C.  Marah.  S.  W. 
Williston  and  G.  F.  Ealon,  Consult  especially 
Eaton,  'Osteology  of  Pteranodon,'  Memoirs  of 
the  Connecticut  Academy  of  Arts  and  Sciences 
for  July  1910,  where  many  illustrations  of  the 
Pteranodon  crests  are  given. 

S.   W,   WiLUSION. 

PTERjOPOD  OOZE.    See  Pteropooa. 

PTEROPODA  a  group  of  moUusks,  form- 
erly regarded  as  a  distinct  class,  but  now  known 
to  be  only  a  suborder  of  the  episthobranch 
gastropods,  especially  modilied  for  a  pelagic  life. 
Like  the  other  opisthobranchs,  they  are-simpie 
in  structure,  the  heart  being  posterior  in  position 
and  the  nervous  system  without  a  trust.  They 
are  hermaphroditic.  The  name  pteropod  refers 
to  the  ring-like  development  of  lateral  processes 
(parapodia)  of  tile  foot,  which  serve  as  fins  by 
means  of  which  the  animals  swim.  The  head 
and  usually  the  tentacles  and  eyes  are  lacking. 
Some  of  the  species  are  naked,  while  others 
secrete  delicate  shells,  which  are  in  some  cases 
spiral  (LitnacinidtE),  or  straight  slender  cones 
(_Carolinidte} ,  or  more  or  less  pyramidal  (Hya- 
Uida).  All  of  the  species  are  small,  many 
being  almost  microscopic  in  sire.  In  certain 
{larts  of  the  ocean  these  animals  are  so  abund- 
ant that  their  dead  shells,  accumulating  on  the 
bottom,  have  given  the  name  "pteropod  ooze*  to 
the  dq)osit3.  In  the  northern  seas  one  species 
(Ctione  pafiiionaeea)  occurs  in  enormous  num- 
bers, forming  a  large  element  in  the  "bril'  on 
which  the  right  whales  feed.  Fossil  pteropods 
sre  well  known  from  all  rocks  from  the  Lower 
Cambrian  to  the  present.  Consult  authorities 
cited  under  Mollusca.    See  Ooze. 

PTEROSAURIA,  a  subclass  of  Mesozoic 
reptiles,  prominently  characterized  by  the  power 
01^  flight;  the  pterodactyls.  Anatomically,  they 
have  fixed  quadrate  bones,  and  the  anterior 
limbs  formed  into  wings,  with  enormonsly  elon- 
gated ulnar  finger  carrying  a  patagium.  The 
group  consists  of  an  order  {Pterosanri),  di- 
vided into  two  suborders :  Plerodactylt  and 
Pttranodontei.    See  Pterodactyls. 

PTERYGIUM,  a  fan-shaped  patch  of 
mucous  membrane  on  the  ocular  conjunctiva, 
its  base  being  usually  at  the  inner  angle  of  the 
efK  (the  canthus),  its  apex  at  the  margin  of 
the  cornea  or  overlapping  it.  It  may  appear  on 
the  temporal  side  of  die  eye;  sometimes  two  of 
the  {latdies  occur  in  the  same  eye  and  cover  the 
whole  cornea  as  with  a  thick  veil,  preventing 
vision.  Pterygimn  occurs  in  middle  and  ad- 
vanced life,  and  may  be  either  stationary  or 
progressive.  In  the  progressive  form  the  patch 
IS  fleshy  and  the  vessels  are  pronounced;  in  the 
non-progressive  form  it  is  pale  and  flat.  The 
ordinary  (regular)  pterygium  is  due  to  irritation 
of  the  conjimcfiva  by  dust  and  minute  bodies. 
It  may  become  inflamed  and  lead  to  ulceration 
of  the  conjunctiva  and  cornea  and  to  impaired 
riuon.  Irregular  pterygium  is  usually  the  re- 
sult of  bums  or  ulcerations.  Paronychia  is 
sometimes  spoken  of  as  pterygium  digili ;  pin- 
guicula,  a  fan-sh^ed  yellowish  patch  on  eidier 
side  of  the  cornea  in  old  age,  due  -     '    '     ' 


from  dust,  etc,  and  leading  to  colloid  inflam- 
mation, is  sometimes  called  pterygium  landa- 
ceura  or  pterygium  fiingue.  Pterygium  unguis 
is  a  condition  m  which  the  epidermis  coats  the 
nail  with  a  thin  transparent  layer.  For  treat- 
ment of  peterygium,  removal  by  excision,  stran- 
gulation, cauterization  or  curettement  may  be 
employed.  See  Eye  and  consult  works  re- 
ferred to  under  that  article;  also  'Reference 
Handbook  of  the  Medical  Sciences'  (New 
York   1916). 

PTERYLOORAPHY,  the  description  of 
the  arrangement  and  habit  of  growth  of  feath- 
ers (pteryloiis)  on  the  body  of  a  bird.  A  bird's 
plumage  does  not  grow  evenly  from  the  whole 
surface  of  the  skin,  but  in  certain  tracts 
(pterytx),  the  form,  extent  and  disposition  of 
woich  differs  in  the  various  orders,  families  and 
genera;  so  that  the  ptcrylosis  is  a  character  of 
importance  in  classification.  The  fact  that  the 
nearest  approach  to  a  uniform  clothing  of  fea- 
thers occurs  now  in  the  ratite  birds,  penguins 
and  the  like,  which  are  lowest  in  organization 
and  of  most  ancient  origin  amon^  birds,  indi- 
cates that  pterylosis  is  a  comparatively  modem 
acquisition,  and  its  more  striking  manifestations 
occur  among  birds  otherwise  referable  to  a  high 
rank  in  classification.  The  principal  feather- 
tracts  are  similarly  disposed  in  all  the  groups 
and  consist  of  a  tract  embracing  the  head;  a 
tract  along  the  spine;  a  line  along  each  side 
of  the  neck,  down  each  side  of  the  breast  and 
along  the  side  of  the  abdomen  curving  inward 
to  meet  at  the  vent;  a  line  lengthwise  across  the 
shoulder*;  two  patches  upon  each  leg;  and  the 
regions  o..-  growth  of  the  wing  and  tail  feathers. 
The  disposition  of  the  powder-down  tracts  is 
also  a  part  of  pteij-lography.  This  matter  was 
first  expounded  by  the  German  naturalist, 
Nittsch,  author  of  'Pterylographie'  (Halle 
1847),  whose  work  was  translated  and  extended 
in  a  volume  of  the  Ray  Society  of  London  for 
1867.  Consult  Newton,  "Dictionary  of  Birds' 
(1893-96). 

PTERYLOSIS.     See  Pte«yu)gkaphy. 

PTOLEMAIC  SYSTEM,  in  attroaomy, 
the  system  by  which  Claudius  Ptolemy  tried  to 
explain  celestial  motions.  For  14  centuries 
this  was  the  universally  accepted  and  authoritS' 
tive  system  of  astronomy,  Mily  being  com- 
pletely overthrown  upon  the  devdopment  of 
the  (Jopemican  system  by  Kepler  toward  the 
middle  of  the  17th  century.  The  very  long  time 
during  which  the  sygtem  of  Ptolemy  was  re- 
ceived may  perhaps  be  more  clearly  realized 
from  the  statement  that  though  it  was  first  pro- 
posed so  early  as  the  2d  century,  a.d.,  in  the 
early  days  of  our  American  universities  it  was 
Still  taiwht  in  connection  with  that  of  Coper- 
nicus. This  was  doubtless  because,  so  far  as 
was  evident  from  the  rough,  naked  eye,  obser- 
vations of  the  sun,  moon  and  planets,  it  seemed 
to  account  for  all  of  their  complicated  apparent 
motions  in  a  wholly  satisfactory  manner.  Ac- 
cording to  this  system  the  earth  is  the  fixed 
centre  of  the  universe ;  a  vast  sphere,  the 
*primum  mobile,'  carries  all  the  clestial  bodies, 
and  rotates  once  a  day;  the  sun  and  moon 
travel  in  eccentric  circles  round  the  earth,  and 
this  accounts  for  the  annual  motion  of  the  sun, 
and  the  monthly  motion  of  the  moon ;  each 
planet  moves  in  a  circular  path,  termed  its 
epicycle  about  a  point,  and  this  noint  traydi 
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in  an  eccentric  circle  round  the  sun;  all  mo- 
tions in  each  order  of  circle  being  described 
unifortnly,  this  explained  the  looped  paths,  the 
progressions,  stations  and  retrogradations  of 
the  planets.  But  every  new  astronomical  ob- 
servation required  a  new  contrivance  on  this 
system,  and  at  length  the  necessary  cyclic  and 
epi  cyclic  combinations  became  excessively 
cumDrous.    The  discovery  of  the  elliptical  form 


j,  which  wholly  ([OVern  all  the  motions 

of  the  planets,  quickly  made  it  evident  that  the 
reality  of  the  Ptolemaic  system  was  a  manifest 
impossibility. 

PTOLEMY,  tara-mT  (Ptolemaios),  the 
name  of  a  tine  of  Gneco- Egyptian  kings,  who 
ruled  from  the  death  of  Alexander  the  Great 
till  the  Roman  occupation  of  Egypt  323-30  B.C. 
The  name  Ptolemy,  though  the  common,  was 
not  the  exclusive  name  of  the  kings  of  this 
dynasty,  and  theji-  are  better  distinguished  hy 
the  surname  Lagidx,  from  Ptolcmmas  Lagus, 
the  founder  of  the  dynasty,  also  sumamed 
Soter.  Consult  Budge,  'A  History  of  Egypt' 
(New  York  1902) ;  Mahaffy,  'The  Empire  of 
the  Ptolemies'  (London  1B95)  ;  id.,  <A  History 
of  Egypt  under  the  Ptolemaic  E^asty*  (New 
York  1899) ;  Meyer,  'Das  Heerwesen  der 
Ptolemaer  und  Romer  in  JEgypten'  (Leipiie 
1900):  Starck,  'Die  Dynastic  der  Ptolemaer* 
(Beriin  1897). 

PTOLEMY  I  (called  Soteh,  «the 
Saviour'):  b.  Macedonia;  d.283B,c.  According 
to  Lucian  he  was  born  about  367  B.C.,  but  on  the 
supposition  of  his  being  a  son  of  Philip  it  must 
have  been  some  years  later.  In  330  B.C.  he  was 
admitted  into  the  body-guard,  and  from  this 
time  appears  in  important  transactions.  During 
the  Indian  campaigns  he  was  regularly  em- 
ploj[ed  in  the  most  important  commands,  and 
distinguished  himself  alike  for  valor  and  ca- 
pacity as  a  general.  He  continued  on  terms  of 
intimate  friendship  with  Alexander,  and  accom- 
panied him  in  hts  last  campaign  324  B.c  On 
the  death  of  Alexander  he  attached  himself  to 
the  party  of  Perdiccas,  and  secured  for  himself 
the  government  of  Egypt.  He  then  proceeded 
to  strengthen  himself  in  his  government,  and 
concluded  a  secret  league  with  Antipater 
against  Perdiccas.  In  the  arrangements  made 
after  the  death  of  Perdiccas  Ptolemy  retained 
Egypt;   and   subsequently  strengthened  himself 


united  with  Cassander  and  Antigonus  against 
Eumenes,  and  on  the  defeat  of  Eumenes  by 
Antigonus  joined  Cassander  and  Lysimachus 
against  Antigonus,  who  invaded  Syria,  315 
B.C.,  overran  Phcenicia,  and  laid  siege  to  Tyre, 
which  he  took  in  314  B.C.  Cyprus  revolted  in 
313,  and  Ptolemy  proceeded  thither  in  person, 
and  reduced  the  whole  island.  In  312  B.C.  he  in- 
vaded Palestine.  In  311  a  general  peace  was 
effected,  but  it  was  not  of  long  duration  and  was 
broken  by  Ptolemy  in  310  b.c.  In  308  he  in- 
vaded Greece,  but  made  tittle  progress,  and 
Antigonus  now  resolved  to  wrest  Cyprus  from 
Ptolemy  (307  b.c).  The  E^ptians  were  totally 
defeated  at  Salamis,  and  Cypnis  fell  into  the 
hands  of  the  victor,  who  assumed  the  title  of 
king.  In  305  B.C.  Ptolemy  assisted  the  Rhodians 
against  Demetrius,  and  from  the  Rhodians  on 


this  occasion  acquired  his  surname  of  Soter. 
In  302  a  league  was  formed  against  Antigonus, 
but  alarmed  by  a  false  report  that  Antigone 


raised  Sel^ucus  to  a  position  of  great  power, 
and  a  dispute  ensued  between  him  and  Ptolemy 
295  B.C  Ptolemy  recovered  Cyprus,  which  be- 
came a  permanent  dependency  of  Egypt.  Ptol- 
emy had  two  sons  by  Euiydice,  but  determined 
to  bestow  the  crown  on  Ptolemy  Philadelphus,  a 
younger  son  l»y  his  favorite  wife  Bemice.  He 
announced  his  own  retirement,  and  ^used  him 
to  be  proclaimed  as  his  successor  285  B.C 
Ptolemy  is  regarded  as  the  most  prudent  of  the 
successors  of  Alexander.  His  internal  adminis- 
tration of  Egypt  was  enlightened  and  success- 
ful. He  raised  Alexandria  to  the  highest  rank 
in  commercial  prosperity,  and  founded  in  that 
dty  a  colony  of  Jews,  to  whom  the  special  place 
taken  bv  Alexandria  in  subsequent  times  in 
philosophy  and  literature,  as  well  as  in  politics, 
was  in  great  measure  <iue.  He  was  also  an 
eminent  patron  of  literature,  science  and  art, 
and  founded  the  library  and  museum  of  Alex- 
andria. He  himself  wrote  a  narrative  of  the 
wars  of  Alexander,  used  as  authority  by  Arrian. 
For  bihiiography  see  Ptolemy. 

FTOLBHY  II  (Philadelphus)  :  b.  Cos, 
309  B.C ;  d.  247.  He  was  raised  to  the  throne 
during  the  lifetime  of  his  father  Ptolemy  I. 
He  concluded  a  treaty  with  Rome  after  the 
defeat  of  Pyrrhus,  and  continued  faidifnl  to  his 
allies  during  the  Carthaginian  War.  There  was 
a  chronic  but  uneventful  war  carried  on  durii^ 
his  reip^  with  Syria.  Toward  the  close  of  his 
reign  it  was  terminated  by  the  marriage  of 
Ptolemy's  daughter  Bernice  to  Antiochus  HI. 
Either  ny  the  treaty  or  in  the  course  of  the  war 
Ptolemy  acquired  Ccele-Syria  and  Phcenicia.  He 
was  also,  in  general,  on  hostile  terms  with 
Macedonia.  But  the  diief  care  of  Ptolemy  was 
directed  to  the  internal  administration  of  his 
kingdom  and  the  encouragement  of  commerce. 
He  founded  Arsinoe  (on  the  site  of  Suez)  to 
protect  the  navigation  of  the  Red  Sea  and  Bere- 
nice on  the  Red  Sea  Coast,  and  from  the  latter 
place  formed  a  road  to  Coptos  on  the  Nile,  by 
which  the  commerce  of  India  and  Arabia  con- 
tinued for  ages  to  pass  to  Alexandria.  The 
chief  glory  of  Philadelphus  was  his  munificence 
as  a  patron  of  science  and  literature.  He  raised 
the  mstitutions  founded  by  his  father  to  the 
highest  degree  of  splendor  and  spared  no  pains 
to  fil!  the  tibraiy  of  Alexandria  with  all  die 
treasures  of  anaent  literature.  Amon^  ardri- 
tectural  works  of  merit  erected  during  his  reign 
were  the  Ughthouse  on  the  island  of  Pharos, 
the  Alexandrian  Museum,  and  the  royal  bury- 
ing-i^ce.  He  founded  numerous  aties  and 
colonies  not  only  in  Egypt,  but  in  Syria  and 
Cilicia.  He  is  supposed  to  have  been  the  patrtm 
of  Manetho  in  his  Greek  rendering  of  Egqttian 
history,  and  there  is  a  tradition  tnat  it  was  at 
his  instance  that  the  Seventy  made  their  trans- 
lation of  the  Old  Testament.  During  his  rci^ 
the  dominion  of  Egypt  extended  into  Ethiopia, 
Arabia  and  Libya  and  embraced  the  provinces 
o(  PhtEnicia  and  Ccele-Syria,  besides  extensive 
tracts  in  Asia  Minor  and  the  islands  of  the 
Meditt 


PTOLEMY    III    (sumamed    EtTERCETEs). 
son  of  Ptolemy  II;  d.  222  b.c    He  succeeded 
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to  the  throne  at  the  death  of  his  father  247  b.c 
He  was  early  engaged  in  an  important  war  with 
Antiochus  III  of  Syria,  who  had  put  away  his 
wife  Laodice  to  many  Berenice,  daughter  of 
Ptoieiny  II.  On  the  death  of  Philadelidius  he 
put  away  Berenice  and  restored  Laodice.  The 
resentment  of   Laodice,  howerer,  wu  not  ap- 

Csed,  and  she  sacrificed  to  her  revenge  her 
baiid,  her  rival  and  their  infant  son.  To 
avenge  his  sister  Ptolemy  invaded  Syria  and 
advanced  to  the  confines  of  India.  Recalled  to 
Egypt  hy  intelligence  of  seditions  there  he 
brought  with  him  the  statues  of  Egyptian  mds 
carried  off  by  Cambyses,  which  he  restored  to 
their  reactive  temples,  and  thus  earned  the 
title  of  Eueisetes  (benefactor)  from  his  sub- 
jects. The  fleets  of  Ptolemy  had  at  the  same 
time  subdued  the  coasts  of  Asia  Minor  and 
carried  his  arms  to  the  Hellespont  and  to  the 
coast  of  Thrace.  Ptolenw  took  some  pan  in  the 
affairs  of  Greece  generally,  as  was  the  policy  of 
E^ypt,  against  the  rulers  of  Macedonia;  main- 
tained friendly  relations  with  Rome,  but  de- 
clined the  assistance  of  the  Romans  in  his  war 
with  Syria.  He  continued  the  patronage  of  lit- 
erature and  added  largely  to  the  library  of 
Alexandria.  Like  his  predecessors  he  was  the 
patron  of  scholars  and  his  court  was  the  resort 
of  the  most  distinguished  men  of  his  day.  In 
his  reign  the  Grjeco-Egyptian  kingdom  attained 
its  hi^est  prosperity  at  home,  and  its  widest 
dominion  abroad. 

FTOLBHY  IV  (suraamed  Philopateb), 
son  and  successor  of  Ptolemy  III ;  d.  20S  B.C. 
He  put  to  death  his  mother  Berenice,  hi* 
brother  Magas  and  his  uncle  Lysimachur  and 
abandoned  the  cares  of  state  to  hts  minister 
Sosibius,  bis  adviser  in  these  and  other  crimes. 
Roused  from  his  lethargy  by  the  loss  of  his 
Syrian  possessions,  wrested  from  htm  by  Anti- 
ochus tne  Great,  Ptolemy  completely  Oefeated 
Antiochus  at  Raphia,  217  b.c.  By  this  victory  he 
recovered  Cmle-Syna,  but  speedily  made  peace 
and  returned  to  his  pleasures.  He  continued  in 
general  the  policy  of  his  ancestors,  patronized 
literature  and  dedicated  a  temple  to  Homer  as 
a  divinity.  During  the  Carthaginian  War  he 
supplied  the  Romans  with  com. 

PTOLBHY  V  (sumamed  Epipranes), 
Mm  and  successor  of  Ptolemy  IV:  b.  210;  d. 
181  B.C,  He  was  but  five  years  old  at  his  fath- 
er's death  and  Philip  of  Macedonia  and  Anti- 
ochus in  (the  Great)  of  Syria  combined  to 
dispossess  him  and- divide  his  dominions.  In- 
stead of  relying  on  the  internal  resources  of  the 
kingdom  to  repel  this  danger,  the  guardians  of 
the  yolu^  king  took  the  fatal  step  of  placing 
him  under  the  protection  of  Rome.  The  charge 
was  gladlv  accepted  by  that  crafty  stale  and 
Philip  and  Antiochus  were  commanded  to  re- 
store their  conquests.  Antiochus,  to  avoid  em- 
broiling himself  with  the  Romans  agreed,  199 
■.C,  to  give  Ptolemy  his  daughter  Cleopatra  in 
marriage,  with  the  Syrian  provinces  as  her 
dower.  In  196  b.C  Epiphanes  was  crowned. 
being  declared  of  legal  age.  In  19S  b.c.  the 
priesthood  of  Egypt  erected  in  Ptolemy's  honor 
the  famous  Rosettg  Stone  (q.v.),  commemorat- 
ing the  remission  of  the  sacerdotal  dues.  The 
marriage  to  Oeopatra  took  place  193  B.C.,  never- 
theless when  war  later  broke  out  between  Anti- 
ochus and  Rome.  Egypt  espoused  the  cause  of 
the  latter.  Ptolemy  was  cut  off  by  poison 
while  he  was  preparing  to  recover  Code-Syria 
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from  Seleucus,  the  successor  of  Antiochus. 
Nearly  all  the  foreign  possessions  of  Egypt 
were  permanently  lost  during  the  unfortunate 
minority  of  this  reign. 

PTOLEMY  VI  (sumamed  Philometcs), 
son  of  Ptolemy  V,  was  also  a  child  at  the  death 
of  his  father,  Hts  mother  Cleopatra,  who  as- 
Bumed  the  regency,  maintained  peace  and  pre- 
served internal  tranquillity  by  an  able  adminis- 
tration; ibut  the  ministers  who  succeeded  after 
her  death  (173  B.c)  provoked  a  war  with  An- 
tiochus  Epiphanes  and  were  totally  defeated 
Pelusium.     Antiochus  advanced  to  Mcm- 


fhis  and  todc  Ptolemy  prisoner  (170  b.c), 
Tpon  this  the  brother  of  Ptolemy  caused  him- 
self to  be  proclaimed  king  at  Alexandria,  under 


phis,  and  retumed  to  Syria.  The  brother* 
ruled  jointly  till  168  b.c  Dissensions  now  broke 
out  between  them,  and  Pbilometor,  expelled 
from  Alexandria,  went  to  Rome  164  b.c  By 
the  intervention  of  the  Romans  he  was  replaced, 
but  agreed  to  erect  Cyrene  into  a  separate 
kingdom  for  Euergetes,  who  afterward  per- 
suaded the  Rcmians  to  grant  him  Cyprus  also. 
In  145  B,c  Pfailometor  was  mortally  wounded 
in  battle  near  Antioch,  when  arrayed  against 
the  Syrian  Alexander  Balas.  In  the  latter,  part 
of  his  reign  Philometor  showed  an  energy  of 
which  he  chd  not  at  first  appear  capable,  and  he 
is  generally  praised  for  the  mildness  and  mod- 
eration of  his  character.  During  his  reign  a 
Seat  migration  of  Jews,  caused  by  factions  in 
eir  own  country,  took  place  from  Palestine 
into  Egypt 

PTOLEMY  VII  (sumamed  EmBGiETES  tl, 
and  also  Phvscon),  son  of  Ptolemy  V,  was 
king  of  (>rene  at  the  death  of  his  brother 
Ptolemy  VI,  d.  117  ac  Cleo^tra  caused  her 
infant  son  to  be  crowned;  but  Ptolemy  invaded 
Egypt,  and  by  the  intervention  of  the  Romans 
it  was  agreed  that  he  should  many  Cleopatra 
and  be  recognized  as  kin^.  Imme<Uate!y  after 
the  marriage  he  put  his  nephew  to  death. 
Shortly  after  he  married  his  niece,  Cleopatrsi. 
The  relations  between  the  mother  and  dangb- 
ter  were  of  continuous  hostility.  For  many 
years  Ptolemy's  reign  was  one  of  tyranny  and 
bloodshed,  and  compelled  at  length  to  flee 
from  the  indignation  of  his  subjects  led  in 
revolution  by  the  elder  Cleopatra,  he  escaped 
to  Cyprus  130  s.C..  He  was  restored  to  author- 
ity 127  B.C.,  and  thereafter  bent  his  energies  to 
restoring  the  ravages  of  former  years.  He  died 
in  peaceable  possession  of  the  throne  of  ^ypt. 
He  was  not  only  a  patron  of  literature,  but  the 
author    of    a    considerable    work    on    natural 

PTOLBHY  Vin  (sumamed  Som  II,  or 
Lathybus):  d.  81  b.c  He  was  the  son  of 
Ptolemy  Vll  by  the  latter's  niece  Cleopatra. 
Already  married  to  his  sister  Qeopatra  at  the 
time  of  his  accession  his  mother  compelled  him 


r  10  year 

the  government,  altnough  she  and  her  son  were 
frequently  opposed  in  pohcy.  She  accused  him 
of  conspiring  against  her  life,  and  he  was  com- 
pelled to  flee.  She  recalled  her  younger  sou, 
Alexander  I  from  Cypms,  whereupon  Soter  II 
took  control  of  his  brother's  kingdom  and  for 
18  years   he  held  Cypms   as  an  independent 
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kingdom.  After  the  death  of  Cleopatra  he  was 
recalled  to  E^ypt  in  the  year  88  b,c  and 
governed  till  his  death.  The  latter  years  of  his 
reign  were  marked  by  the  rebellion  which  re- 
sulted in  the  destruction  of  Thebes.  He  was 
succeeded  by  his  daughter  Cleopatra-Berenice, 

PTOLEMY  IX,  or  ALEXANDER  I. 
youngest  son  of  Ptolemy  VIl;  d.  Cyprus  88  B.C. 
On  the  expulsion  of  Ptolemy  VIII  he  shared 
with  his  mother  Oeopatra  the  throne  of  Egypt, 
although  he  appears  to  have  had  little  power. 
The  violence  of  his  mother  at  length  caused  him 
to  flee;  but  persuaded  to  return  and  suspecting 
her  of  designs  against  his  life,  he  caused  her  to 
be  assassinated  101  ac  After  reigning  until 
about  the  year  89  B.C.  he  was  expelled  by  an  in- 
surrection of  his  own  people  and  soldiers,  who 
recalled  his  brother.  Ptolemy  IX  was  killed 
in  battle  the  following  year. 

PTOLEMY  X,  or  PTOLEMY  ALEX- 
ANDER II,  son  of  Ptolemy  IX;  d.  80  b.c.  He 
was  nominated  king  of  Egypt  on  the  death  of 
Ptolemy  VIII ;  but  the  Egyptians  having  already 
placed  Cleopatra-Berenice,  the  daughter  of  that 
king,  on  the  throne,  it  was  arranged  that  he 
should  marry  her  and  admit  her  to  a  joint 
sovereignty.  Nineteen  days  after  the  marriage 
he  caused  her  to  be  assassinated,  upon  whidi 
the  Alexandrians  rose  in  insurrection,  dragged 
Urn  to  a  gymnasium  and  put  him  to  death. 
With  him  the  le^timate  male  line  of  the  Ptole> 
mies  became  extinct. 

PTOLEMY  XI  (AuLETES,  sumamed  Phi- 
tOPATOK  Philadelphus  Neos  Dionysus),  an 
illegitimate  son  of  Ptolemy  VIIl ;  d.  51  B.a 
He  succeeded  Ptolctny  X,  notwithstanding  his 
claim  to  succession  was  doubtful.  In  vice  and 
debauchery  he  appears  to  have  rivaled  the  worst 
of  his  predecessors.  Ihe  oppressive  taxes  he 
imposed  caused  his  expulsion  by  the  Alexan- 
drians in  58  B.C.  In  55  b,c.,  A.  Gabinius,  pro- 
consul of  Syria,  by  the  influence  of  Pompcy 
and  a  bribe  of  10.000  talents,  was  induced  to 
restore  him.  The  Egyptians,  who  had  placed 
Berenice,  the  daughter  of  Auletes  on  the  throne^ 
were  defeated  and  Ptolemy  put  Berenice  to 
death.  During  the  rest  of  his  reign  Egypt  was 
occupied  by  the  Romans. 

PTOLEMY  XII  (Auletes),  son  of  Ptol- 
emy XI;  d.  48  or  47  b.c  He  reigned  jointly 
with  his  sister  Cleopatra  till  48  B.C.,  when  Qco- 
patra  was  expelled  and  raising  an  army  in  Syria 
invaded  Egypt.  It  was  at  this  time  that  Pompey 
landed  in  Egypt  after  his  defeat  and  was  as- 
sassinated 1^  Uie  ministers  of  Ptolemy.  On 
the  arrival  of  Oesar,  Cleopatra  by  her  charms 
acquired  an  ascendency  over  him,  wluch  made 
it  manifest  that  he  would  decide  her  dispute 
with  Ptolemy  in  her  favor.  Ptolemy  put  him- 
self at  the  head  of  the  insurgents,  was  defeated 
by  Oesar  and  drowned  in  attempting  to  make 
his  escape. 


by  Caesar  in  conjunction  with  Cleopatra  in  47 
B.C  He  was  married  to  his  sister  but  was  later 
put  to  death  by  her  to  make  room  for  her  son 
Caesarion  (b.  47  B.C.),  claimed  by  Cleopatra  to 
be  the  son  of  Julius  Cxsar.  From  this  time 
until  Oeopatra's  death  in  the  year  30  ac,  the 
child  was  nominally  coregent  under  the  name 
of  Ptolemy  XIV.    After  the  hattle  of  Actium, 


tavius  who  caused  his  murder  and  thereafter 
Egypt  became  a  Roman  province. 

PTOLEMY  (CLAtmraBFioiEHXUs),  Alex- 
andrian astronomer,  geographer  and  mathe- 
matician :  flourished  about  the  middle  of  the  2d 
century  after  Chrirt,  being  probably  bom  at 
Ptolemais  in  the  Thdiaid.  The  geocentric  sys- 
tem of  astronomy  which  he  taught  was  accnitcd 
in  Europe  until  after  the  time  of  Dante,  whose 
poan  lakes  this  theory  as  its  frame-work.  In 
producing  his  principal  work,  'Mfyiiw*»^oiT^ 
AiTTpmfo/iiat  >  Ptolemy  relied  very  much  on  the 
labors  of  Hipparchus ;  but  his  planetary  theory 
is  his  own,  as  well  as  his  theory  of  the  moon's 
evection  (q.v.).  The  Ptolemaic  system  of  as- 
tronomy was  only  exploded  by  the  arguments 
of  Copemicns  {q.v,).  The  mediaeval  writers 
Speak  of  the  astronomical  treatise  of  Ptolemy 
under  its  Arabian  name  of  the  Almagest.  It 
of  13  books,  the  principal  o£  which,  the 


chords  and  demonstrates  the  basal  doctrine  of 
trigonometry,  that  the  rectangle  of  the  diago- 
nals of  an  inscribed  quadrilateral  etguals  the 
sum  of  the  rectangles  of  the  opposite  sides. 
There  is  also  to  be  found  there  sufficient  spheri- 
cal geometry  and  trigonometry  to  enable  a 
calculation  to  be  made  of  the  sun's  declination 
to  eacb  degree  of  longitude.  These  principles 
are  applied  in  detail  through  the  remaining  12 
books.  The  predecessor  of  Ptolemy  in  the  field 
of  geography  was  Marinus  Tyrius,  whose  works 
he  utiliied  and  corrected.  Hb  geographical 
treatise  is  entitled  reuj-pofut^  "f'p&j'^t,  and 
contains  Kltle  more  than  a  list  of  places  with 
their  longitude  and  latitude.    He  also  corrects 
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of  his  writings  have  been  lost.  The  best  and 
most  recent  edition  of  his  works  is  that  edited 
by  Heiberg,  T.  L,,  'Claudii  Plolemaei  Opera 
Qiiae  Extant  Omnia*  (in  'Bibliotheca  Scrip- 
torum  Graecorom  et  Romanorum  Teubneriana,' 
3  vols..  Leipzig  1898-1907).  Consult  Ball  R.  S., 
'Great  Astronomers'  (London  1895)  ;  Cooiey, 
W.  D.,  'Claudius  Ptolemy  and  the  Nile'  (Lon- 
don 1854)  ;  Cronin,  H.  S.,  •Ptolemy's  Map  of 
Asia  Minor ;  Method  of  Construction*  (in 
Geographical  Journal,  Vol.  XXV,  p.  429,  London 
1905) ;  Dinse,  P.,  'Die  Handschriftlichen 
Ptolemlnskarten,  etc'  ?in  Zentralblalt  fSr 
Bibliolkekwtsen,  Vol.  XXX,  p.  379,  Leiprig 
1913);    Eames,    W.,    'A    IJst   of   Editions  of 


Geography  of  Eastern  Asia'  (London  1909); 
Haskins,  C  H.,  and  Lockwood.  D.  P..  'The 
Sicilian  Translators  of  the  12th  Century  and 
the  First  Latin  Version  of  Ptolemy's  Almagest' 
(in  Harvard  Studies  in  Classieat  Philology,  ViJ. 
XXI,  p.  75,  Cambridge  1910)  ;  McCrindlt  J.  W, 
'Andetit  India  Described  by  Ptolemy'  (Bomlay 
1885)  ;  Peters,  C.  H,  F.,  and  Knobel,  E.  B.,  ed, 
'Ptolemy's  Catalogue  of  Stars'  (in  Carnegie 
Fnstitulion  of  IVashinglon,  Pubticalioni,  No.  86, 
Washington.  D.  C,  1915)  ;  Roscher,  A.,  'Ptole- 
mxus  und  die  Handelstrassen  in  Afrika'  (Goiha 
1867);  ^laiido,  T,  G.,  <The  Geography  of 
Ptolemy  0ucidated'  (Dublin  ISSS")  ;  Scbfitte,  G^ 
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•Ptolemy's  Atlas;  a  Study  of  the  Sources'  (in 
Siottish  Geofffophict^  Magaxitte,  Vols.  XXa- 
XXXI,  Edinburgh  1914-15) ;  Tudoer,  L.  a  T., 
<On  di«  Origin  of  the  Uaps  Attached  to 
Ptoiany's  Geofraphy'  (in  Joumvt  of  Heilntie 
StttdUs,  Vol  XXXVn.  M.  I.  p.  62,  LorAm. 
1917)  ;  Winsor,  J.,  'A  Ba^ogrBjihy  oi  PM)terBy*B 
Geo^caidiy'    (in   Harvard  Ummewtity  Li^»j, 


PTOMAINES,  a  series  of  organic  nltro- 
genoas  bodies,  closely  resembling  the  vegetable 
alkaloids  in  many  of  flieir  chemical  properties. 
They  are  present  in  many  animal  products,  and 
are  formed  either  by  the  chanical  breaking 
down  of  complex  nhrogenoas  molecnles  or  vy 
bacterial  agendes  capable  of  Indndng  sirailar 
decompositions.  Most  of  the  ptomaines  are  am- 
monia compounds.  By  the  older  diemtsts  all  of 
this  group  of  so-called  animal  alkaloids  were 
tended  ptomaines,  but  later  studies  have  f^en 
a  series  of  groups  of  these  bodies.  Thus 
ptomaines,  leucomaines  and  toxins  are  at  pres- 
ent recognized;  the  former  being  the  results  of 
abnormal  cataboltc  changes,  due  to  chemical  or 
bacterial  agencies;  the  leaconraines  being  nsti- 
ally  normal  cataboKc  compounds  of  this  group. 
The  toxins  are  ptomaines,  products  usually  of 
bacterial  decomposition  or  fermew  activity  of 
some  type  or  odier,  and  which  are  poisonous. 
Manr  of  lie  ptomaines  are  inert;  otfiers,  the 
toxins  are  poisonoas,  some  hi^ly  so.  Ptonnine- 
poisoning  resulting  from  eating  altered  sausage 
meat,  mussels,  tinned  meats,  etc.,  is  due  to  Some 
form  of  toxin.  ■  Chemically  the  ptomaines  coi>- 
tain  carbon,  hydrogen  and  nitrogen.  They  belonf; 
mostly  to  the  amines  or  substituted  ammonia 

/H 
compounds,  monotnethyl  amine,  N  —  H  beiag 

NCIt 
one  of  the  simplest  of  these  bodies.  It  is 
present  in  many  decomposing  foods,  and  even  ae 
mercnrialine  in  a  living  plant.  Dimethytaminc, 
<CH.)>NH  and  trims  thy  larakie,  (CH.)J4.  are 
shnilar  ptomaineG  of  this  sitrnder  group. 
Amines  of  ht^er  alcohols  are  also  ctKUBOo 
foims,  et^rtafflibe,  btnylatnine  and  others  being 
enuDples.  Putresdne  and  caibverioe  are  moi« 
complex  ptomaines  which  have  been  isolated 
from  putrescent  meat  Thc7  arc  both  diamines. 
NemidiiL  OHhNl  was  one  of  the  first  of  tlus 
class  isoteted  by  Biicger,  the  practical  founder 
of  tiK  study.  Choline,  neurme,  betaine  attd 
muscarine  are  four  o^^genatcd  ptommnes  of 
dosety  related  chemical  structure  that  arc  ^e- 
cubarly  convertihle  one  into  anotbei  by  simple 
chonica)  processes.  Cht^ine  it  noB-poiSQnDtts, 
but  nearine  and  muscarine  am  lash'y  toxk. 
T1k7  are  found  in  decomposing -meaL  Musca- 
rine, from  the  poisonons  fly<ninabn>om,  is 
thoacht  to  be  identJcsl  or  very  dose^  simtlas  to 
tbe  obolinc,  neurhie,  muscarine  coaipoiiiid.  My- 
tilotoxin  is  tlie  spedfic  poison  of  the  mussel. 
Tyjdiotoxin  and  tetanoto^n  are  ptomaines  SBp- 
posed  to  be  the  active  poisons  piodaced  by  tne 
tyidudd  fever  and  lockjaw  bacterta.  Tyrotoxicon 
is  a  toxic  ptomaine  found  in  cheese  and  in  ke 
cream.  At  least  200  ptomaines  have  been  de- 
scribed. (See  Toxins  and  AHrmuuMs).  For 
a  full  consideration  of  the  many  Hnes  of 
tfaou^t  on  this  subject,  consult  Vaiighan,  V.  C, 
'Ptomaines  and  LeuoomaincB  and  Cellular 
Toetins>  (with  Dr.  Novy) ;  'Protein  Split  Prod- 


nets'  (with  Vaaghan,  V.  C,  Jr.,  and  Vao^ian, 
J,  W.,  1913). 

PTOSIS,  to'sis,  a  falling  or  droo^uig  of  the 
upper  qrelid  owifg  to  paralysis  of  the  masde 

that  Efts  it    It  13  somtlroes  congenital  and  it 
maf  be  produced  by  various  disorders  of  the 

PTYALIN.     See  Salwattoh. 
PTTALISM.    See  Sauvation. 


PUamtTT,  Ae  period  in  both  mate  and 
fsmala  marked  ttf  fwnctkinal  development  of  the 

fcnetalive  qrston.  This  period,  when  capaci^ 
at  rmrodncttoa  bcsms,  is  indicated  in  both 
seoics  by  cenain  charsctwhtJc  signs.  In  the 
male  pOMny  is  gemr^ly  reached,  m  temperate 
difflAtes,  bcVwMn  the  &g«  of  15  and  18,  and 
ahhMdi  it  is  ceaunonly  believed  to  be  reached 
somewhat  earlier  in  wartn  refions,  climatic  cot>- 
dfdons  ^peat  to  affect  the  male  less  than  the 
female.  Before  ibe  attainment  of  this  period  the 
id^^oat  powers  h«*»  b««n  appvopriaMd  10  tbe 
Miintism  of  d«  bad]K     TMs  i»  m  accordance 


powers.    Therefore  the  pencrative  ii 

liatited  or  rcEttamed  until  nacritioa  and  growth 
have  been  doly  advanoed. 

In  the  male  the  occurrence  of  puberty  is 
marked  by  a  Varied  wid  general  change  in  the 
physical  eonstitudoa.  The  body  attains,  whhin 
a  cMSparativdy  short  period,  a  large  relative  in- 
crease in  sise.  The  form  acquires  ^eater  fnl- 
aess  and  sHanina.  The  larynx  parttcnlarly  en- 
larges; the  voice  deepens;  there  is  a  growth 
of  hair  upon  the  face,  the  pobcs,  etc;  and  the 
mtire  sexual  system  receives  an  unwonted  stim- 
ttlus,  the  testes  secretiov  the  senunal  fluid  char- 
acteristic of  fuU  sexual  vigor.  The  male  thus 
reaches  sexual  maturity.  la  ordinary  cases  his 
virile  powers  decrease  sfter  the  age  of  50  or  60, 
trtien  the  energies  seem  to  be  withdrawn  from 
the  reproductive  fuikction  in  the  interest  of  nn- 

In  the  female  the  state  of  puberty  usuallv 
begim,  in  temperate  cKmates,  between  the  14th 
vid  16th  years.  At  this  period  the  female  form 
acquires  a  characteristic  fulness  and  roundness. 
Tbe  breasts  enlarge,  depoeitions  of  fa!  taking 
place  in  the  manmi£  and  on  the  pubes,  and 
over  the  body  generally.  The  internal  organs  of 
generation  also  enlarge,  and  their  functioiral 
perfection  in  woman  Is  marked  by  the  most 
unequivocal  of  the  signs  of  puberty,  the  appear- 
ance  of  menstruation  (q.v.).  The  producwonof 
ova,  ready  for  fertilization,  is  the  most  essential 
ands^nificant  signof.the  full  anainmeot  at  once 
of  pnberty  and  of  the  true  female  generative 
functions.  (SecOvABv).  Pubertv  in  both  man 
and  woman  may  be  retarded  or  advanced  t^  in~ 
dividtial  and  in'herited  jieculiarities  of  constitts- 
lion  and  by  taodifytng  circumstances  and  habits 
of  life. 
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PUBUC  DSBTS. PUBLIC  VIBAHCE 


PUBLIC  DEBTS.    See  Debts.  Public. 
PUBLIC  DOMAIN.   See  Bounties;  Pus- 

PUBLIC  FINANCB.  1.  Definitioii  and 
Scope  of  Public  Finance^  GovemmenUl  or- 
gBiuzation  is  necessary  in  sny  society  whidi 
has  passed  b^and  the  lowest  stage  of  social 
development,  and  in  modem  iDdmtxial  states 
the  functions  and  needs  ot  tho  gDvemnient  are 
large  and  important.  Public  finance .  treats 
of  the  raising  and  application  of  the  resources 
of  the  state.  It  analyzes  the  needs  of  the  slate 
and  the  means  by  which  these  needs  may  best 
be  met,  that  is,  it  treats  of  public  exiMndiure 
and  public  revenues.  It  also  describes  the 
methods  by  which  these  are  determined  upon 
and  raised,  which  leads  to  a  discussion  of  bnan- 
cial  legislation  and  budgetary  prKtice.  And 
linaJly  the  subject  of  public  credit,  by  which 
the  orderly  incomft  of  the  Mate  may  be  witieL- 
pated,  is  included  by  most  writers  as  fallioc 
within  the  scope  of  public  hnancci.  Hiia  gives 
a  fourfold  division  of  the  subject. 

2.  PnUic  Bxpeadinire»^It  is  practical^ 
impossible  to  lay  down  «0^  principlea  govern- 
ing public  expniditures,  smce  before  we  can 
do  this  ».  priof  queslioa  has  to  be  answered, 
namely,  what  are  the  proper  ftmctions  of  the 
state.  The  answers  to  this  stietch  all  ibe  way 
from  the  extreme  individualism  of  Herbect 
Spcocer,  which  would  limit  the  duties  ef  the 
state  to  the  protection  of  life  and  property 
and  the  enforcement  of  contracts  to  the  coUec- 
dvtsm  of  modem  Socialists,  who  would  eabirge 
the  activities  of  the  state  to  such  an  exteat 
that  they  would  absorb  all  private  enterprise- 
We  may,  however,  treat  the  question  of  public 
expenditure  as  a  practical  problem  in  ea^ 
specific  case,  to  be  delerrnined  -  on  its  merits 
without  reference  to  any  a  jiriori  theory. 

Upon  one  point  there  is  no  difierenf^e  of 
opinion:  the  tendency  of  ^blic  expenditures 
has  shown  a  steady  and  univeriai  tendency  to 
increase.  This  has  been  true  tinder  central- 
iied  admioisiration,  as  in  France,  or  aada 
decentralized  governments,  as  in  the  German 
states ;  in  latge  countries  like  firaiil  or  in  smaU 
ones  like  Belgium;  in  democratic  countries  like 
Switzerland  or  despotic  ones  hke  Russia;  in 
old  countries  like  Greece  or  new  ones  like  the 
United  States.  Part  of  the  seeming  increase  to 
be  sure,  may  be  accounted , for  tnr  the  growth 
of  the  population,  the  growth  of  money  pay- 
ments in  lieu  of  payments  in  services  or  kind, 
the  genera]  advance  in  wealth  and  the  decline  in 
the  value  gf  money.  But  after  making;  all  these 
allowances  there  still  remains  a  real  increase 
«o  be  accounted  for,  especially  since  the  begin- 
ning of  the  ]9lh  century- 

The  direction  of  the  growth  of  public  ex- 
penditures will  become  clearer  if  we  distinguish 
three  classes,  namely,  those  for  protection  or 
defense,  those  involved  in  carryiiw  on  public 
works  and  those  for  the  social  welfare  of  the 
citizens.  The  first  includes  not  only  military 
expenditures,  but  also  those  for  police,  the 
courts  and  the  preservation  of  domestic  tran- 
quillity. Some  years  ago  Herbert  Spencer  laid 
down  the  dictum  that  as  society  advanced  it 
would  expend  less  for  militarism  and  more  for 
amelioration,  but  the  former  part  of  this  state- 
ment at  least  seems  not  to  have  been  borne  out 
by  the  facts.    Responsible  for  this  is  the  grow- 


ing cost  of  modem  armamenL  War  is  incred- 
ibly expensive,  the  total  nwoey  cost  of  the  World 
War  being  estimated  at  about  $l86fl00.000,000. 
Peace  to-d^  ci>8ts  the  great  modem  {K>wers 
more  ibaD  the  most  expensive  war  of  antiquity, 
and  the  greater  the  progress  in  invention 
the  greater  is  the  exfiense  involved  in  replacing 
obsolete  eqnipmait  with  new.  Even  in  a  coimtry 
as  free  from  war  as  the  United  States  has  been 
in  the  last  50  jrears,  oyer  two-thirds  of  the 
Federal  expenditures  to-day  are  direct^  or 
indirectly  attributable  to  war  and  preparation 
for  war.  Police  and  court  and  similar  expenses 
probably  show  a  tendency  to  decrease,  and  it 
IS  possible  that  the  future  may  also  see  a 
dcchne  in  the  expenditures  for  war,  but  no 
such  tendency  can  now  be  predicted. 

There  is  a  decided  tendency  for  the  second 
group  of  functions  to  increase.  The  number 
and  variety  of  services  undertaken  by  the  stale 
is  daily  increasing,  and  there  is  constant  pres- 
sure from  the  citizens  of  all  modern  states  that 
the  government  shall  expand  its  functions  still 
further.  The  post  office,  national  railways, 
telegraph  and  telephone  systems,  muoidpal 
water,  lif^t  and  street  car  systems,  are  a  tew 
of  the  more  important  lities  along  which  the 
state  had  entered  the  indiutrial  ^Id,  while 
most  governments  own  lands,  forests  and  mines 
which  they  administer.  As  to  whether  these 
enterprises  shall  cause  a  corresponding  increase 
in  net  expenditures  or  whether  they  will  pay 
for  themselvc*  is  a  matter  of  pubUc  poiKy  and 
administration.  If  managed  on  business  prin- 
ciples rhe  growth  of  this  group  will  have  no 
enect  in  increasing  the  burden  upon  the  tax- 
payer. 

Expenditures  for  social  amelioration  and  for 
the  development  of  iIk  well-being  of  the  mass 
of  citizens  fall  in  the  third  group.  These  in- 
clude such  items  as  education,  recreation,  die 
care  of  the  de(>endent  and  defective  duses,  and 
the  control  and  regnlation  of  private  industry 
for  the  purpose  of  eliminating  unfair  and  un- 
desirable practices.  That  these  have  grown 
rapidly  in  die  past  needs  hardly  to  be  stated, 
and  there  is  ever7  reason  to  believe  that  they 
will  increase  even  more  rapidly  in  the  future. 
From  one  standpcunt  th^  may  be  regarded  as 
an  investment  wnich  the  modem  state  niakes  in 
its  ddKens,  from  which  it  reaps  large  returns 
in  iIm  iform  o£  greater  efficiency,  knowledge, 
contentment,  decrease  of  suSering  and  improve- 
ment in  the  general  standards  of  living. 

The  economic  effects  of  piiblic  expenditures 
are  far-reaching;  if  wisely  directed  they  may 
greatly  benefit  a  people  while  an  unwise  outlay 
may  work  positive  harm.  But  there  is  probab^ 
no  more  widespread  economic  fallai?  Uian  that 
public  cxpendimre,  no  matter  to  what  purpose 
directed,  is  a  desirable  thing  in  itself,  mice  it 
*puts  money  in  drculation.'  Adam  Smith, 
however,  as  early  as  177S,  contended  dial 
whether  it  wss  benefidal  or  not  depended  upon 
the  purpose  for  which  it  was  q>ent,  and  this 
is  (he  correct  view,  thou|;li  sadly  overlooked  in 
oar  poHc-barrel  and  similar  wasteful  govern- 
ment expenditures  in  the  United  States.  As  to 
what  is  regarded  as  benefidal  will  again  depend 
upon  the  particular  point  at  view;  war  is  con- 
sidered so  by  some  writers.  In  general  it  may 
be  said  in  conclusion  that  no  general  rale  can 
be  laid   down  to  govern  public  expenditures. 

■  .1  .CooqIc 
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Uuch  will  depend  upon  the  stage  of  polit- 
ical and  soda]  d<:vel<^ent  of  a  people-  But 
that  state  may  be  conaidered  to  make  the 
wisest  expenditures  whidi  returns  to  its  dti- 
leus  relatively  the  greatest  amount  of  benefit 
therefor,  irrespective  of  whether  these  ex- 
penditures be  large  or  small 

3,  Public  Revenuea.— The  revenues  of  the 
state  have  been  variously  dassified  by  differ- 
ent writers,  but  it  is  possible  to  suMume  all 
important  sources  under  two  heads,  nameW, 
(1)  contractual  or  commercial  revenues  and  (2) 
taxes  or  cotupulsoiy  revenues.  According  to 
this  classificatian,  fees,  special  assessments  and 
fines  should  be  included  in  the  second  FTtoi^i, 
while  such  minor  or  unusual  sources  of  revenue 
ax  gifts  or  indemnities  would  be  included  in 
the  first.  For  all  practical  puiposes  such  a 
broad  dassification  serves  as  welt  as  the  Qtore 


s  of  » 


Contractual  revenues  are  derived  in  general 
from  two  main  sources,  public  domains  and 
public  industries.  Of  these  the  former  has  been 
the  more  important  in  the  United  States.  There 
nre  In  general  three  poliries  which  govem- 
menU  have  adopted  respecting  the  public  do- 
main. One  is  for  the  government  to  cultivate 
its  own  domain.  This  was  the  general  practice 
in  the  mediseval  period  when  tne  revenues  of 
^e  ruler  were  not  sharply  distinguished 
from  those  of  the  public  treasury,  and  is  still 
followed  in  many  European  countnes  which  are 
influenced  by  feudal  custom.  Owing  to  the 
intensive  nature  of  agriculture,  which  calls  for 
close  personal  attention,  this  method  has  not 
Yielded  large  revenues.  In  the  case  of  forests, 
howerver,  this  policy  may  be  heartily  approved. 
A  second  ijossibility  is  for  the  government  to 
retain  the  title  but  lease  its  domain  for  cultiva- 
tion. Such  a  policy  would  involve  serioUs  polit- 
ical dangers  in  the  United  State^  owing  to  the 
pressure  to  make  unduly  favorable  leases  for 
partisan  or  personal  reasons,  and  may  be  dis- 
missed as  unworkable.  In  some  of  the  Euro- 
pean countries,  however,  and  notably  in  India, 
such  a  policy  seenns  to  work  well  and  is  highly 
endorsed  by  writers  on  public  finance,  especiallv 
in  the  case  of  mineral  deposits.  A  third  method, 
and  this  is  the  one  which  has  been  followed  in 
the  United  States,  is  for  the  government  to  dis- 
pose of  its  public  domain  by  sale  or  gift.  If 
It  is  settled  by  an  industrious  and  intelligent 
agricultural  papulation  the  government  will 
probably  be  able  to  secure  larger  revenues  from 
taxation  of  the  increased  wealth  and  land  values 
than  from  the  receipts  from  direct  fanning  by 
the  state  or  from  rentals  from  tenants.  Sole^ 
from  the  Mandpoint  of  public  finance,  therefore, 
the  policy  of  the  United  States  government  may 
be  approved. ' 

Public  industries  vary  greatly  from  country 
to  country,  as  th«f  have  varied  in  number  and 
extent  from  time  to  time.  At  one  extreme 
stands  Prussia,  owiui^  and  operattnK  its  rail' 
roads,  telegraphs  and  telephones,  and  in  targe 
part  nunaging  its  mines  and  forests,  to  say 
nothing  of  its  pon:elnn  factories  and  other 
government  flants.  At  the  other  stands  prob- 
ably the  United  States,  which  until  the  war  con- 
fined itself  practically  to  the  administration  of 
&e  post  office.  Municipalities  differ  among 
thtsuehreG  no  less  in  regard  to  their  public  ii»- 
drntries,  though  here  the  movement  for  gor- 


ennnent  enterprises'  is  iimeh  stronger  than  ih 
the  case  of  the  central  govemtnents.  The  in- 
dustries selected  for  government  management 
have  usually  been  socially  desirable  but  unre- 
raunerative,  as  education;  of  general  interest  to 
all  the  people,  as  the  post  office  or  waterworks ; 
monopolistic  in  their  nature,  as  telegrams  or 
street  railways;  and  fairly  simple  in  Bonunistra- 
tion.  The  revennes  from  pubuc  industries  will, 
of  cotirse,  differ  greatly  from  country  to 
country  according  to  the  policy  of  adtnlnis- 
tration. 

Taxation  remains  the  prindpal  source  of 
revenues  for  all  modem  governments,  and  one 
that  is  growing  rather  than  lessening  in  im- 
portance. A  tax  may  be  defined,  in  John 
Fiske's  alliteraiive  description,  as  a  "portion  of 
private  property  taken  for  ^blic  purposes,'  It 
must  always  be  for  a  pubUc  purpose  and  it  in- 
volves the  power  of  legal  coercion  on  the  part 
of  the  sovereign.  Because  of  this  characteris- 
tic it  is  highly  essential  that  a  tax  system  be 
just  and  equitable.  Probably  no  passage  in  the 
literature  of  finance  is  more  celebrated  than 
diat  in  which  Adam  Smith  staled  his  well- 
known  canons  of  taxation,  which  may  be  sum- 
mariied  as  follows ; 

*1.  The  subjects  of  every  slate  ought  to  con- 
tribute toward  the  support  of  the  government, 
as  nearly  as  ])a3sible  in  proportion  to  thdr  re- 
^ective  abilities;  that  is,  in  proportion  to  the 
revenue  which  they  respectively  enjoy  under  the 
protection  of  the  state. 

'2.  The  tax  which  each  individual  oug^t  to 
pay  ought  to  be  certain  and  not  arbitrary. 

■3.  Every  tax  ought  to  be  levied  at  the  time, 
or  in  the  manner  in  which  it  is  most  likely  to 
be  convenient  for  the  contributor  to  pay  it. 

■4.  Every  tax  ought  to  be  so  contrived  as 
both  to  take  out  and  to  keep  out  of  the  pockets 
of  the  people  as  little  as  possible  over  and  above 
what  it  brings  into  the  public  treasury  of  the 
state* 

In  addition  to  these  requirements  of  justice, 
certainty,  convenience  and  economy,  a  satisfac- 
tory tax  system  should  also  be  productive  oi 
adequate  revenues,  and  elastic  or  responsive  to 
the  needs  of  the  government. 

Some  writers,  as  for  instance  die  Physio- 
crats of  the  18th  century  and  the  single  taxers 
of  to-day.  argue  that  a  simple  system  of  taxa- 
tion is  preferable  to  a  multii^e  system,  and 
both  of  these  schools  have  urged  the  subititii- 
tion  of  a  single  tax  on  land  or  on  land  values 
for  all  existing  taxes.  It  may  be  urged,  how- 
ever, that  it  is  possible  to  realice  the  varioiu 
ideals  just  enumerated,  espcdally  of  adequacy 
and  elastidty,  only  by  a  multij)le  or  plural  sys- 
tem of  taxation.  Uoreover,  only  by  the  employe 
ment  of  various  kinds  of  taxes  is  it  poiuble  for 
a  government  to  a^iieve  other  ends  by  means 
of  the  taxing  machinery,  aa  protection,  regnla- 
lion  of  the  liquor  tramc,  etc.  AI!  modem 
f^vemmeirts  use  a  plural  systcta  of  taxation, 
in  some  cases  leaving  but  a  few  sourco  of 
revenue   untapped. 

The  canon  of  taxation  iipon  which  most 
emphasis  has  always  heen  laid  by  writers  On 
pubbc  finance  is  that  of  justice.  The  first 
ftuestion  that  su^ests  itself  in  this  connection 
concerns  the  relative  duty  of  citizens  to  pay 
.  taxes  for  the  support  of  the  state.  How  shall 
the  tax  harden  be  iq>portioned  uaong  the  lax- 
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payert  ?  .  Two  main  answers  have  been  given  to 
this  ptoblem :  the  benefit  and  the  ability  thtories 
of  taxation.  According  to  the  benefit  Iheoty 
taxes  should  be  apportioDcd  among  the  dti- 
cens  according  to  the  value  of  the  services  »f 
the  government  to  them  —  a  sort  of  pay-as-yoti- 
iise  plan.  It  is  evident  that  an  attempt  to  carry 
out  stich  a  theory  practically  would  rcstilt  in 
ttnposing  excessive  taxes  upon  tboie  least  able 
to  bear  them;  the  defectives  in  our  Rtate  In- 
stitutions would  bear  the  heaviest  burdens.  It 
may  be  observed,  however,  that  every  taxpi^er 
should  recave  very  real  benefits  from  the  kov- 
crnment  which  he  helps  to  support,  and  indeed 
unlesa  taxation  yidded  such  benefits  there 
would  be  no Jusdficalion  for  it  This,  however, 
is  a  very  difterent  thing  from  saying  that  tbe 
tax  burden  should  be  apportioned  in  accord- 
ance with  the  benefits  wluch  one  receives  from 
the  govemment  The  more  generally  accepted 
theory  is  the  so-called  ability  theory,  accordiiiK 
to  which  each  dticen  is  expected  to  pay  for  tbe 
support  of  the  stale  in  proportion  to  his  ability 
as  compared  with  the  abifuy  of  others.  It  is 
the  appUcation  of  Christizn  ethics  to  pubhc 
finance.  This  is  stated  in  the  first  canon 
enumerated  above  by  Adam  Smith. .  _'tn  the 
observation  or  neglect  of  this  maxim,'  he 
went  on  to  observe,  'consists  what  is  called  the 
equality  or  inequality  of  taxation.*  His  suc' 
ccssors  have  carried  on  a  lively  debate  as  to 
what  constitutes  equality,  and,  particularly, 
whether  a  proportional  or  proKressive  rate  of 
taxation  corresponds  most  nearly  with  the  de- 
mands of  justice.  To  a  consideration  of  this 
disputed  topic  we  may,  therefore,  next  turn. 

By  a  proportional  tax  is  meant  one  that  is 
levied  at  a  constant  rate  irrespective  of  the 
amount  of  property  or  income  from  which  it 
is  paid  For  instance,  a  proportional  income 
tax  of  2  per  cent  would  exact  always  the  same 
proportion  of  the  income  no  matter  how  large 
tKs  might  be:  53)  if  the  income  is  $1,000,  $200 
if  the  mcome  is  $10,000  and  $20,000  if  the  in- 
come is  $1,000,000.  On  the  other  hand  in  the 
case  of  a  progressive  tax  the  rate  increases  as 
Hie  amount  of  property  or  income  to  be  taxed 
grows  ereater.  Thus  in  the  illustration  given 
above  ine  rate  might  be  2  per  cent  on  incomes 
of  $1,000  (lax  would  be  $20),  S  per  cent  on  in- 
comes of  $10,000  (tax  would  be  $500  instead  of 
$200),  and  10  per  cent  on  incomes  of  81,000,000 
(tax  woBld  be  $100,000  instead  of  $20,000).  Un- 
der progressive  laxatioti  a  rclaliveJy  bhriier  slice 
of  the  large  incomes  in  taken  than  in  the  case  of 
the  smaller  tncooies.  Tbe  point  at  issue  in 
deiermintns  the  que«tion  as  to  whether  propor- 
tional or  progressive  taxation  best  accords  with 
the  principle  of  justice  or  equity  in  the  disttihw- 
tion  of  laxattcn  is  whether  a  man's  abihtr  to 
pay  is  moasured  by  the  amount  of  property  or 
income  he  enjoys,  or  whether  his  ability  in- 
creases at  a  rate  more  raind  than  tbe  growth 
of  his  property  or  income. 

The  modem  tendem:y  is  to  affirm  the  latter 
proposition  and  to  make  more  general  use  of 
the  progressive  principal.  In  support  of  this 
view  B  few  of  the  laadisg  arguments  may  be 
briefly  summariMd. 

Probably  the  most  popular  araument  In 
favor  o£  progression  is  that  it  tends  to  iM'eak 
up  large  fortunes  and  to  equalize  die  dtstribu- 


taxes  itt  this  cotrntry,  but  in  few  cases  has 
the  application  of  the  progressive  principle  been 
drastic  enough  really  to  brinif  about  a  re<£s- 
iribution  of  wealth.  A  second  argument  is  the 
U>-ca)led  equality  of  sacrifice  idea:  if  the  ridi 
man  is  to  make  a  sacrifice  proportionMe  with 
diat  of  the  poor  man  he  will  have  to  gire  up  a 
relatively  larger  per  cent  of  his  income;  because 
as  fortune!  grow  larger  the  ntility  of  each  doV- 
lar  grows  las.  Accordint;  to  this  view  the 
burden  of  the  Uac  is  measured  by  what  is  left 
after  payment  rathsr  than  by  the  payment  itself. 
Another  reason  hat  been  suggested  by  Prof. 
E.  R.  A.  Seltgman,  namely,  that  a  man's  af^ty 
Ip  acquire  wealth  increases  progreasivdy — 
'money  makes  money*  — and  hence  it  is  oaly 
fair  to  apply  the  pr<%resttve  principle  of  taxa- 
tion to  ncfa  men.  Finally  Prof.  H.  C  Adamt 
urgas  that  (here  will  be  a  sodal  Rain  if  die 
very  rich  older  men  be  discouraged  from  fni^ 
ther  accumulation,  and  by  withdrawing  from 
active  industry  both  give  the  younger  men  a 
chance  and  also  devote  their  talents  to  irftilaa- 
thropy,  social  betterment,  eta  Ag^nst  the  pro- 
gressive principle  is  usually  urged  the  familiar 
ari;ument  that  it  would  discourage  industry  and 
saving,  and  hence  mean  an  economic  loss. 

In  the  discusMon  thus  far  it  has  been  as- 
sumed that  when  the  le^slator  imposed  a  tax 
he  knew  what  its  eSects  would  be.  Suob,  how- 
ever, is  not  the  case.  Taxes  are  generally 
shifted  by  the  person  who  makes  the  first  pay- 
ment to  the  public  treasury  bv  being  incoiiM>- 
rated  in  the  price  of  the  article  taxed.  The 
final  resting  place  of  the  tax  is  called  its  in- 
cidence. Two  rather  simple  theories  of  shifting 
and  incidence  have  been  held,  the  one,  the  dif- 
fusion theory,  holding  that  wherever  a  tax  is 
originally  imposed  it  gradually  diffuses  itself 
diroughout  society;  hence  no  tax  is  so  good  as 
an  old  tax.  Another  theory,  which  may  be 
called  the  concentration  theory,  argties  that  the 
whole  burden  of  taxation,  no  matter  where 
originally  placed,  tends  ultimately  to  be  shifted 
npon  some  particular  class  or  form  of  wealth; 
this  was  the  idea  underlying  the  impot  uniqut 
of  the  Physiocrats.  The  actual  lifting  of 
taxes  Is,  however,  much  more  complicated  than 
either  of  these  theories  admits.  See  article  on 
Taxattow, 

The  actual  tax  sr^tem  of  any  country  is  the 
result  of  a  complex  of  historical,  constitutional 
and  political  causey  and  that  of  tbe  United 
Stales  is  no  exception.  The  Federal  govern- 
ment has  reKed  for  the  most  part  upon  indirect 
taxes  —  customs  and  excise  duties  —  tfaouf^ 
since  the  amendment  of  the  Consthution  in 
1913  it  has  been  able  also  to  mdce  use  of  an 
income  tax,  which  has  already  givwn  heavier 
as  the  needs  of  the  Pcdrral  government  in- 
creased. 'Three-quarters  of  the  State  revenues 
arc  derived  from  the  feneral  property  tax, 
thoi^  the  nnsatisfactorv  and  iiMqninMe  ad- 
ministration of  this  tax  has  lead  a  immber  of 
the  more  pFogTUsive  Stales  to  stiMdemeni  or 
auMilant  this  fay  oorparatian  and  inheritance 
taxes.  The  great  expwuon  of  Btincipal  fmc- 
tions  hat  forced  the  dAta  to  «verhanl  thdr  tax 
tyslems  and  to  impose  heavier  bunkna  iqmn 
municipal  utilities  in  addition  to  real  estate 

4.  Pnblk  Credit— To  say  that  a  ttate  makes 
use  of  public  credit  is  equivalent  to  serine  dnit 
a  government  borrows  money.  Pidilic  cnoit  is 
a  branch  oE  senend  credit  and  like  that  d~     '- 
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BpoD  trust  or  coRfidencc.  But  the  tact  that  a 
sovereign  state  is  the  debtor  in  the  ca«  oi 
public  borrowing  differentiates  a  Kov^rnment 
bond  from  other  seciuities.  In  the  first  place  a 
state  cannot  be  compelled  to  pay  its  debts;  but 
in  vite  of  this  fact  govemmcBt  bonds  are 
eaKcrlj  sought  after.  This  is  because  the  mod- 
em state  is  compelled  to  maintain  its  credit  un- 
tarnished ms  it  is  almost  certain  to  need  to 
borroyi  again.  On  the  other  hand,  the  state 
has  eternal  life  and  hence  can  make  | 


«  perpetual 
le  by  means 


and  repayment  of  prlnciiiaL 

In  1820  it  was  estimated  that  the  dviKecd 
governments  cf  the  world  were  resting  under 
a  burden  of  indebtedness  amounting  to  $7,750,- 


enterrrise  oO  fund  at  the  start,  so  that  no  de- 
brys  may  occur.  Dehta  for  this  purpose  Bfaonld 
not,  if  the  business  is  well  conducted,  impose 
any  additional  burden  upon  the  taxpayers. 

There  is  no  magic  in  gO»*mnioot  borrow- 
ing: it  means  simply  a  postponenient  of  the 
tmpleasant  necessity  of  paying  one's  debts  to 
the  nejct  generation.  One  of  the  first  and  most 
obvious  effects  of  public  borrowing  is  an  in- 
crease in  the  tax  rate,  for  the  interest  must  be 
paid  even  if  the  principal  is  not.  If  the  sums 
borrowed  by  the  government  have  bean  large 
diis  lessens  the  amount  of  capital  available  for 
private  industry  and  consequently  raises  the 
rate  of  interest  Various  social  and  political 
effects  ma^  also  be  noted,  such  as  the 


of  a  district  bond-aw! 


1  France, 


War  in  August  1914  these  debts  have  prac- 
tically quintupled  The  growth  of  great  public 
debts  has  been  almost  wholly  a  phenomenon  of 
the  19th  century,  and  has  attended  the  develop- 
ment of  a  money  market  and  impfoved  cremt 
facilities,  better  means  of  communication  and 
transpoftation  and  of  modem  cotnijtutianallsm 
The  cause  of  the  national  debts  has  been  al- 
most exclusively  war  and  jn-ep^atlon  for  war; 
Stale  and  local  debts  are  usually  due  to  in^ 
provementfi  and  investmenta,  thou|^  sometimes 
improvidence  has  occasioned  them.  In  general 
there  are  three  objects  for  wliioh  a  government 
may  properly  borrow  monqy.  These  are  to 
cover  a  casiial  deficit,  to  meet  a  fiscal  emer^ 
gency  and  to  provide  funds  for  industrial  in- 
vestment. 

TEmporary  but  unforeseen  dehcits  may  prop- 
erly be  met  b^  the  issue  of  short-term  obliga- 
tions in  anticipatian  of  the  next  tax  levy.  It 
may  be  impossible  or  undesirable  to  disturb 
existing  tax  rates,  and,  unless  there  is  a  surplus 
on  hand,  it  is  preferable  to  borrow  than  to 
permit  a  floating  indebtedness  to  be  created. 
Such  loans,  however,  are  for  shert  periods  and 
for  relatively  wnall  amounts. 

Uuch  more  important  is  the  second  gronp, 
that  designed  to  care  for  serious  emergencies 
tudt  as  war.  In  suoh  a  case  the  ^vemment 
cannot  wait  for  the  slow  increase  in  revenues 
from  increased  taxatitm ;  it  must  have  the 
money  at  once.    The  only  alternative  method 


cording  to  which  that  lansdom  amassed  a 
quantity  of  precious  metals  amounting  to 
$60,000000  and  securities  for  use  in  case  of 
war.  How  inadequate  such  a  resource  is  be- 
comes evident  when  it  is,  noted  thai  this  ssm 
was  spent  in  the  first  three  or  four  months 
of  the  Great  War.    Only  fay  the  use  of  pnbHc 


The  third  occasion  for  ^tobtic  btMTowing  arises 
when  a  government  wishes  to  undertake  a 
scheme  of  public  investment,  such  as  the  build- 
ing or  purdtase  of  a  railwsy,  a  waterwotVs  sys- 
tem, an  electric-light  plant,  etc  If  the  business 
is  a  commercial  one  it  will  itself  provide  the 
means  of  repayment,  and  it  is,  therefore,  un- 
nenssary  as  welt  as  undesirable  to  saddle  it 
upon  ihe  taxpayers.     Uoreover,  from  an  an- 

SneeriufE  point  of  view,  it  is  desirable  to  have 
c  wliole  amount  of  capital  necessary  for  the 


discussed  in  another  place.  (See  article  Debts, 
Public).  It  is  sufficient  to  point  out  at  this  time 
that  in  selling  bonds  the  Minister  of  Finance 
must  in  general  appeal  to  the  same  motives  as 
tie  ordinary  seller  of  commercial  paper,  ex- 
cept that  in  times  of  emergencv  like  war  the 
patriotism  of    the  people  may  lead    ihem 


writers  into  the  three  classes  of 
forced  loans  (such  as  the  issue  of  irredeemable 
paper  money),  patriotic,  and  voluntary  loans, 
but  the  last  two  can  really  be  considered  to- 
gether, as  they  are  both  contractual  rather  Aan 

It  frequently  happens  that  when  flie  emer- 
gency which  forced  the  government  to  borrow 
possibly  at  very  high  rates  is  past,  the  rate  of 
interest  falls.  Then,  if  the  ([ovcmment  has  the 
right  of  repayment  of  Ae  pnncipal,  it  can  avail 
itself  of  this  opportunity  to  sell  new  bonds  at 
a  lower  rate  of  interest  and  to  pay  off  the 
holders  of  the  old  bonds  with  the  proceeds. 
This  is  called  conversion  or  rcfunSng.  By 
(his  process,  wlthont  any  extinction  of  the  prin- 
cipal, the  burden  of  the  interest  dbarge  on  a 
given  amount  of  dAt  was  steaiHly  reduced  for 
ttie  nations  of  Europe  during  the  I9th  century. 

But  while  conversion  may  reduce  the  inter- 
est charge  it  leaves  Ihc  prindpal  untondied, 
and  states,  like  individnals,  are  faced  at  last 
with  the  unpleasant  problem  of  debt  paytncirt. 
As  yet  it  must  be  said  that  this  proUem  has 
not  been  squarely  faced  by  modem  govern- 
ments. Except  for  the  United  States  and  to  a 
lesser  degree  Great  Britain,  almost  none  of  the 
dvilited  nations  has  attempted  to  pay  off  its 
national  debt.  And  yet  a  sound  financial  policy 
requires  that  this  be  done  as  rapidly  BS  is  con- 
sistent wiA  the  economic  development  of  a 
country. 

S.  Fimncial  I.ttgfiIatioii  aad  Badgefluy 
Pfttctiee^— Uodeni  governments  carry  on  their 
financial  oferations  under  wdl-defined  constitu- 
tional checks  and  budgetary  practices.  Certain 
general  rules  of  financial  pi«cednre  are  laid 
down  wkhhi  which  legislatures  may  vote  taxes 
and  legslite  appropriations  or  incur  debt.  The 
study  of  diesc  rules  forms  a  fourth  and  last 
part  of  the  subiect  of  pubfic  finance. 

The  rise  of  constitikianal  arrangements  in 
respect  to  fiuandal  matters  undotAtiedly  orifc 
inated  in  Eaetaod,  and  it  is  said  diat  die  £■■• 
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Hah  sjntem  has  served  as  a  model  for  the  other 
European  countries.  While  this  is  onl^  partly 
tTBC  the  English  budgetaiy  practice  will  serve 
as  a  convenient  point  of  departure  for  our 
stndy  of  the  United  States. 

By  the  word  budget  is  meant  a  comprehen- 
sive report  and  balance  sheet  of  the  past  and 
estimated  receipts  and  expenditures  of  the  gov- 
ernraent  for  the  next  fiscal  year.  Such  a  state- 
ment forms  the  basis  of  legislative  action  on 
revenue  and  appropriation  in  practically  every 
dviiized  country  except  the  United  Slates.  In 
England,  for  instance,  the  budget  for  the  fiscal 
year  is  prepared  by  me  Chancellor  of  the  Ex- 
<^equcr  as  a  member  of  tbe  Cabinet  upon  the 
tosis  of  reports  made  to  him  by  the  heads  of 
departments.  This  contains  a  statement  of  the 
revenues  and  expenditures  for  the  past  year, 
together  with  an  estimate  of  the  revenues  ana 
the  proposed  expenditures  for  the  coming  year. 
The  government  .  then  defends  the  proposed 
budget  against  criticism,  modifying  it  where 
necessaiy,  hut  resigning  from  power  and  re- 
sponsibility if  die  opposition  overturns  tiieir 
plans. 

Contrast  with  this  highly  centraliied  and 
responsible  method  the  decentralized  and  irre- 
sponsible practice  of  the  Federal  government 
of  the  United  States.  A  report  is  made  to  Con- 
gress to  be  sure  by  tbe  Secretary  of  the  Treas- 
ury, based  upon  data  submitted  fay  the  various 
department  heads,  but  until  recently  there  was 
no  certainty  that  the  report  was  trustworthy, 
and  even  now  Congress  is  but  little  influenced 
by  the  estimates  oi  the  executive  department 
According  to  our  theory  of  separation  of  gov- 
ernmental functions  there  ts  no  connection  be- 
tween the  executive  and  legislative  departments 
and  Congress  prefers  political  independence  to 
financial  orderliness.  The  result  is  that  tax 
laws  and  appropriations  are  determined  by 
political  rather  than  fiscal  considerations. 

Another  striking  point  of  difference  hetween 
die  English  and  American  systems  lies  in  tbe 
fact  that  in  the  English  budget  bolh  revenue 
and  expenditures  are  detennined  bv  the  same 
body,  while  in  the  United  States  the  taxit^ 
and  spending  powers  are  allotted  to  two  differ- 
ent sets  of  committees.  Under  the  Engli^ 
system  there  is  thus  possible  a  well-halanced 
budget  in  which  tbe  Ministry  of  Finance,  re- 
sponsible for  adjusting  outgo  to  income,  is  able 
to  avoid  either  sunilus  or  deficit  At  the  same 
time  tbe  device  of  a  variable  rate  for  the  in- 
come tax  makes  possible  an  exceedingly  ac- 
curate equilibrium. 

In  the  House  of  Representatives  in  the 
United  States  there  are  some  oriit  different 
conunittees  wbicfa  bring  in  14  difierent  appro- 
priation tuUs,  of  which  six  are  prepared  t^  the 
Committee  on  Ai^ropriations,  As  each  of  these 
coounittees  ii  under  the  temptMton  to  sweU  its 
hill  asking  for  appropriatiooa  in  order  to  mag- 
nify its  own  importance,  there  is  constant  pres- 
sure to  extravagance.  And  when  it  is  remcro- 
bered  that  still  a  different  committee,  that  on 
Ways  and  Ueans,  has  charge  of  revenue  hills, 
it  ifi  not  difficult  to  see  that  a  well-balanced  and 
harmonious  budget  is  all  but  impossible  under 
such  a  system.  Not  only  is  there  no  careful 
correlatioa  between  revenue  and  appropriations 
■•  a  whole,  but  the  ivlaiion  between  different 
cMegoties  of  appropriaticms  is  hsphanrtl  and 


nn(denti&:  as  Aey  are  under  tbe  control  of 
different  sets  of  men. 

The  remedy  for  these  evils  is  of  course  the 
adoption  of  a  budget  system  for  our  Federal 
government  President  Taft  in  1912  requested 
Congress  to  provide  for  a  budgetary  form  of 
statement  of  the  annual  report  of  the  Secretary 
of  the  Treasury,  and  to  follow  such  procedure 
in  their  financial  le^slation,  but  vrithotit  avail. 
Probably  nothing  will  be  done  in  this  direction 
until  the  force  of  public  oumion  compels  Con- 
gress to  adopt  business  methods  and  forms. 

The  State  legislatures  shadow  forth,  rather 
(Umly,  the  same  financial  procedure  that  is 
found  in  Congress.  It  is  practically  imposrible 
to  ^eak  of  a  scientific  budget  in  any  of  the 
States.  More  progrress  has  heen  made,  on  the 
other  hand,  in  our  municipal  government,  where 
under  tbe  highly  centraliied  administration  of 
the  commission  or  dty  manajier  plans  of  gov- 
ernment a  budget  becomes  possible.  In  the  ma- 
jority of  our  cities,  however,  but  little  more 
progress  toward  this  fiscal  ideal  can  be  recorded 
than  in  the  ease  of  our  State  legislatures.  They 
are  still  in  a  chaotic  slate  of  transition. 
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Finance*  (trans,  from  the  German  by  T.  B. 
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Theory  and  Practice'  (Princeton  1906) ;  Wag- 
ner, A.,  'Finanzwissenschaft'  (Berlin). 

ESITEST  L.  BOGAET, 

Professor  of  Economics,  University  of  lUinoit. 
PUBLIC  HEALTH,  or  the  healdi  of  tbe 
people,  i.e.,  of  groups  or  coramiinities  of  human 
beings,  Is  to~day  a.  great  and  growing  subject 
whidi  may  be  regarded  either  as  a  sdence — 
and  is  then  nearly  or  quite  synonymous  with 
public  hygiene  —  or  as  a  state  or  condition  of 
the  physical  weH-being  of  hunwa  groups  or 
aocieties.  As  a  science,  it  has  of  late  years,  and 
eniedally  since  the  great  petbological  dis- 
coveries of  the  last  quarter  of  the  19th  century, 
taken  on  new  fonns  and  extraordinary  import- 
ance. As  a  state  or  condition,  it  has  also  re- 
cently attracted  much  attention  in  the  improve- 
ments shown  in  almost  ail  civilited  countries. 
As  a  sdenca,  it  is  beginning  to  be  recogniied 
in  sdiDola  and  universities  by  the  establishment 
of  new  courses,  special  teachers  and  even 
mdal  training  scbools  —  notably  at  Harvard 
University  and  the  Massachusetts  Institute  of 
Technology,  at  Yale  and  at  the  Tohns  Hopkint 
University  —  an  earh-  ?itep  in  this  direction  hav- 
ing been  taken  at  ttie  Universitv  of  Pennsyl- 
vania. As  a  condition,  worthy  of  and  demand- 
ing world-wide  attention,  it  has  led  to  the  estab- 
lishment of  a  Federal  Bureau  in  the  Treasury 
Department  of  the  United  States  trovemnienl 
(formerly  the  United  States  Marine  Hosintal 
Service,  later  the  United  States  Marine  Hos> 
pital  and  PnbKc  Health  Service  and  now  the 
United  States  Public  Health  Service,  having  at 
its  head  a  surgeon-general  vidt  several  assistant 
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sBi^eent-Keneral,  inth  »  lai^  «nd  impocbint 
bygKnic  labontory  (in  Waahinitum)  and  > 
strcag  staff  of  medical  men,  fianitaiy  chemists, 
sanitary  biologists  and  sanitary  eoKineers. 
Private  and  voluntary  associations  in  great 
ntlmbers,  such  fcs  the  International  Health 
Board  of  the  Rockefeller  Foundation,  the 
American  Public  Health  Association,  the 
American  Association  for  the  Study  and 
Prevention  of  Tnberculosis,  the  American 
Society  for  the  Prevention  of  Infant  Mortality, 
and  many  others  far  too  numerous  to  mention, 
have  also  been  formed  and  are  Renerally  ac- 
tively at  work  to  -promote  and  improve  the  pub- 
lic Malth.  The  latest  step  of  Kreal  maKnitude 
and  promise  in  this  iHrcction  is  the  diversion 
of  some  of  the  vast  machinery  and  eSort  of  the 
American  Red  Cross  remaining;  after  the  World 
War  into  channels  of  public  health  education 
and  sanitan  and  hygienic  betterment  It  is 
plain  lliat  uie  problems  of  individual  or  per- 
sonal  health  or  hygiene  are  sut3)ciently  complex 
and  uncertain,  both  of  determination  and 
amelioration,  but  if,  instead  of  dealinR  with  the 
individual,  we  deal  with  fp-oiyiE  or  masses  of 
individuals  in  the  form  □£  communities,  such  as 
families,  villages,  towns,  cities.  States  and 
nations,  all  the  difficulties  (and  these  are  b;/  no 
means  few)  connected  with  individual  hyii^ene 
become  enormously  multiplied  and  complicated. 
It  is  easy  to  see  that  when  the  problems  of  the 
individual  under  varying  condition's  dealing  with 
a  variable  environment  are  multiplied  and  ( 


these  produce  upon  the  common  environment, 
the  public  health  problems  with  which  we  have 
to  deal  are  Dy  no  means  either  simple  or  easy 
of  soludon.  We  need  in  the  first  place  a  |>recise 
knowledge  of  the  quantity  of  life  (that  is,  the 
Poptdaiion)  with  wliicfa  we  have  to  deal,  and  if 
over  against  this  we  set  the  total  amount  of 
dying  wiihiu  a  particular  period  and  then  deter- 
mine the  death-ratio  (or  death  rale),  we  shall 
have  at  least  a  crude  and  general  measure  of  the 
sanitary  condition  of  the  coromunity.  But  if 
we  determine  simply  the  general  death  rate,  we 
shall  not  have  gone  far  enough,  for  it  is  now 
well  understood  that  the  death  rate  is  pro- 
foundly influenced  tw  factors  other  than  dis- 
ease, such  for  e:tample  as  the  birth  rate,  a  high 
birdi  rate  naturally  leading  under  present  condi- 
tions to  a  luEb  death  rate.  It  becomes  neces- 
sary then  in  any  scientific  examination  of  pub- 
Uc  health  problems  to  go  behind  the  general 
death  rate  and  to  study  other  conditions.  One 
of  the  most  important  of  these  is  the  so-called 
specific  death  rate,  that  is  to  say,  th^  death  rate 
in  any  ^ven  papulation  from  particular  dis- 
eases such  as  tuberculosis,  tyiAoid  fever,  pneu- 
monia and  the  like ;  for  it  not  infrequently  hap- 
pens that  in  the  presence  of  a  fair  general  death 
rate  the  mortality  from  typhoid  fever  (for  ex- 
anqile)  may  be  excessive.  In  determining  popt^- 
lotion  the  census  is  of  the  first  importance  (see 
Census)  and  a  well-directed  census  should 
furnish  not  merely  the  total  number  of  the  liv- 
ing but  die  "^e  periods*  of  the  population,  in- 
asmudi  as  the  mortality  at  different  ages  varies 
widely,  and  no  «afe  conclusioni  concerning  dw 
sanitary  conditioiis  of  a  population  can  be  drawn 
without  careful  reference  to  the' constituents  of 
dnt  population  at  the  di&erait  age-ilerjods. 
Sfocc  will  not  pennit  here  a  ddailed  treatment 


of  the  sources  of  error  to  which  students  of 
sanilaiioB,  morbidity,  death  rates  and  the  public 
health  are  exposed  in  various  otber  directions,- 
but  which  reference  to  any  of  the  leading  works 
opon  vital  statistics  will  readily  disclose. 

Epidemics. —  From  the  practical  point  of 
view  there  is  no  more  interesting  subject  con- 
nected with  the  public  health  than  the  rise, 
yn^resB  and  decdluc  ol  epidemics,  the  study  of 
which  now  forms  a  spedal  science  knowo  m 
W^demiology.  From  lime  inunemorial  civiHzed 
communities  have  been  ravaged  by  plagues, 
pestilences  and  epidemics,  wiiich  have  at  timek 
enormously  increased  the  death  rate,  as  in  the 
famous  blade  death  (see  Black  Death;  Pesti- 
lence; Plague),  and  have  thus  made  serious 
inroads  upon  tbq  public  health.  With  the  dis-, 
appearance  (until  the  Great  War)  of  such  dis- 
eases as  tynhus  (ship  fever,  jail  fever)  and  of 
scurvy,  botn  of  which  formerly  destroyed  thou- 
sands even  among  civilized  peoples,  sitentioa 
has  of  recent  years  been  fi^d  more  particularly 
upon  the  bubonic  plague,  which  after  a  ]onK 
absence  from  Europe  has  reappeared  in  great 
intensity  in  China  and  India,  and  has  even, 
threatened  the  shores  of  Er^J^nd  and  tlie  United 
States.  Asiatic  cholera,  which  made  a  dramatic 
ahhougti  brief  appearance  in  the  great  commerr 
cial  city  of  Hamburg,  (lermany,  in  1892  ha» 
since  twen  kept  at  bay  in  civilued  countries. 
Typhoid  fever,  however,  still  remains  a  curse  of 
some  even  highly  civilized  communities,  largely 
owing  to  the  fact  that  it -is  readily  conveyed 
1^  food  and  drink,  such  as  oysters,  milk  and 
water,  while  its  specific  genns  am>ear  to  be 
more  dian  usually  ^rc^  or  resistant  But  with 
the  discovery  of  an  effective  serum  or  vaccine 
capable  of  conferring  immunity  against  ty- 
phoid fever,  the  dread  of  this  disease  Ls  largely 
done  way.  Tuberculosis  popularly  called  "the 
great  white  plague,"  and  which  has  always  been 
credited  with  a  very  large  proportion  of  the 
total  mortality  in  all  communities,  still  destroys 
perhaps  larger  numbers  of  people  than  an^ 
other  one  disease.  Probably  toere  was  never  a 
time  (except  perhaps  in  the  middle  of  tiie  I9th 
century  in  Great  Britain)  when  a  more  general 
scientific,  professional  or  popular  interest  has 
been  felt  in  public  health  problems,  and  es- 
pecially in  the  particular  disease  last  tnentioBed, 
than  to-day.  As  a  result  of  the  immense  prog- 
ress which  has  been,  made  in  our  knowledge  of 
the  methods  of  dissemination  of  infectious  and 
contagious  diseases;  and  doubtless  also  in  part 
because  of  the  general  improvements  which  the 
19th  century  has  witnessed  in  housing,  heating 
and  ventilation,  and  the  better  protection  of  the 
healdi  of  indi^uab  ys  well  as  communities  a 
distinct  decline  in  the  death  rate  is  apparent  ana 
a  correspondingly  greater  longevity.  It  is  im- 
possible to  determine  how  much  influence 
should  be  credited  to  general  improvements,  the 
result  of  a  higher  degree  of  civilization,  but 
after  m^ng  all  deductions  it  probably  still  re- 
mains true  that  life  is  safer  and  longer  lo^d^ 
than  ever  before,  largely  because  of  a  better 
knowledge  of  the  causes  of  ^sease  and  a  better 
practice  of  the  arts  of  hygiene  and  saoiialion 
among  the  people.  The  discoveries  which  have 
been  made  in  reject  to  the  principal  infectious 
and  contagious  diseases  affecting  the  human 
race  within  the  last  50  years  have  been  so  ex* 
Muive  and  fio  eoctraordinary  that  (he  names  o( 
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these  diseases  have  become  alinosi  household 
words,  and  the  methods  of  deatinx  with  them 
have  become  familiar,  not  only  to  physicians, 
but  to  sanitary  experts,  trained  nurses  and  the 
intelligent  public  in  general;  and  inasmuch  as 
knowledKC  of  Ibis  sort  lies  at  the  basis  of  ef- 
fective promotion  of  the  public  health,  we  may 
briefly  describe  the  more  marked  features  of 
some  of  these  diseases  and  esoecialty  the 
methods  of  their  dissemination  and  contnil. 

Before  we  do  this,  however,  we  msr  point 
out  the  remarkable  fact  that  certain  diseases 
wliich  only  two  or  three  centuries  af{o  rav- 
aged the  human  race  have  been  to-day  almost 
completely  exterminated  from  the  hi)^r 
civilizatiom.  The  most  imtMrlant  of  these  is 
probably  the  bubonir  plague,  which  in  one  form 
or  another  appeared  in  Europe  down  to  die  19th 
century  under  the  various  names  of  the  black 
death,  the  plague  uid  pestilence.  This  dis- 
ease is  characteriied  (among  other  features)  by 
swelling  of  the  lymirfiatic  glands,  which  tnm 
black  and  suppurate,  beinff  then  known  as 
buboes,  bat  it  was  not  until  the  last  decade  of 
the  19lh  centuiy  that  these  buboes  were  found 
to  be  k>aded  with  microbes  (badlli)  callable  of 
producing  the  disease  in  certain  of  the  lower 
animals.  Very  late  in  the  19th  eentftry  this 
plague,  which  had  previously  been  for  many 
years  almost  unknown  in  Europe  and  had  never, 
so  far  as  known,  visited  America,  suddenly 
spread  both  westward  and  eastward  from  China. 
and  menaced  the  coasts  of  Europe  and  America. 
It  has,  h<*wever,  for  the  most  part  been  success- 
fully held  in  dieck,  and  is  no  longer  greatly 
dreaded.  Its  method  of  dissemination  is  be- 
lieved to  be  by  means  of  rats  and  fleas,  rats 
being  very  susceptible  to  the  disease,  and  fieas 
which  have  bitten  rats  being  abundantly  capable 
of  transferring  the  bacilli  to  hutnan  beings. 

Another  disease  formerly  very  prevalent  bi 
highly  civilized  communities,  which  has  within 
the  last  century  or  two  practically  disappeared, 
It  typhus  fevtr  ^spotted  fever,  jail  fever,  ship 
fever,  etc.).  This  disease,  which  for  a  long 
time  was  Tiot  separated  from  typhoid  fever  in 
classifkalions,  and  which  resembles  It  closely, 
but  differs  from  it  in  the  fact  that  it  frequently 
causes  extensive  eruptions  and  is  also  fackinfc 
in  the  characteristic  ulceration  of  the  bowels 
which  is  the  distinctive  feature  of  typhoid  fever, 
was  formerlv  greatly  dreaded,  but,  doubtless 
owing  to  the  improved  sanitation  (^eater  clean- 
liness) of  crowded  places  such  as  jails  and 
ships,  has  practically  disappeared  from  amonn 
the  most  hif;h1y  civilized  peoples.  How  far 
better  food  and  air  have  aided  in  the  good  woi^ 
it  is  impossible  to  say.  The  mwn  factor,  how^ 
ever,  is  xreater  cleanliness,  for  it  is  now  known 
that  this  disease  is  transmitted  by  See,  and 
that  freedom  from  lice  means,  as  a  hile,  free- 
dom from  typhtis  fever. 

Smallpox^  a  disease  formerly  so  jn'evalent 
that,  according  to  ore  authority,  *3carce  one 
hi  a  thousand  escaped  if,*  and  so  much  dreaded 
that  the  peslho^se  in  the  early  American  towns 
and  cities,  a  constant  as'  well  as  a  repuluve 
feature,  was  reftarded  ahnoat  with  terror  by 
many  of  the  inhabitants,  has  of  late  years  been 
nearly  exterminated  in  the  mtist  highly  civihEed 
countries,  and  wherever  sufficient  p^ns  have 
been  taken  to  hold  it  in  check  by  means  of  vac- 
dnation    and   rcvacdnatJon.    In   the   Genoaa 


army,  for  eKanqle,  this  dheaie  is  mow  ex- 
tremely rare,  apparently  for  Ike  reason  that 
vaccination  and  revaocination  are  most  care- 
fully attended  to.  The  only  serious  danger 
from  smallTKix  (o-day  is  that  communities  wluch 
because  of  its  scarcity  are  unfamiliar  with  the 
horrible  character  of  the  disease  and  its  ravages 
may  come  to  rely  upon  improved  sanitation  or 
other  supposed  safeguards  and  tie)^ect  vaccina- 
tion which,  according  to  fill  experience,  is  the 
only  trustworthy  defense  against  iliis  extremely 
infectious  and  contagious  disease.  This  danger 
is  aggravated  somewhat  by  the  mistaken  teal 
of  the  so-called  an ti -vaccinationists,  who,  fixing 
their  attention  upon  the  occasional  injuries  con- 
sequent upon  vacdnation  rather  than  upon  fte 
enormous  saving  of  life  which  has  resulted  from 
its  use,  maintatn  a  propaganda  against  h,  and 
seek  to  have  vacdnation  entirely  done  away. 
However  earnest  and  honest  these  persons  mar 
be.  there  can  be  no  doubt  in  the  minds  of  those 
who  win  take  the  trouble  to  review  all  of-ihe 
evidence,  that  their  contentions  are  larfiefy  un- 
founded. 

Typhoid  fevtr,  a  diarrhceal  disease,  ever 
since  its  clear  recognition,  about  1840,  as  a  mal- 
ady distinct  from  tyrfius  fever,  has  gradually 
come  to  he  recognized  as  one  of  the  most  in- 
sidious diseases  of  dvilized  sodeties.  Its  rav- 
ages among  the  undviHied  are  doubtless  exces- 
sive, and  even  among  highly  dvilized  societies 
it  is  far  more  frequent  than  it  ought  to  be,  ap- 
parently because  the  badlli  which  diaracterize 
and  cause  the  disease  are  capable  of  maintaining 
thdr  life  outside  the  human  body  in  the  environ- 
ment of  man  for  a  somewhat  longer  period  and 
under  somewhat  more  trying  drcumstances 
than  are  the  germs  of  many  other  diseases. 
These  badlli  are,  for  examule,  fairly  resistant  to 
cold  and  to  dryness,  and,  although  they  are  not 
known  to  produce  spores,  they  are  apparently 
able  to  persist  for  a  long  time  (in  greatly  £- 
minished  numbers)  in  sewage,  water,  ice  aird 
upon  fruits,  vegetables  and  other  articles  of 
food.  In  milk  under  certain  dreumstances  they 
may  even  multiply,  and  a  very  large  number  of 
epidemics  of  typhoid  fever  has  been  traced  to 
infected  milk.  The  same  thing  is  true  of  drink- 
ing-water, and,  since  1894,  when  an  extensive 
epidemic  of  this  disease,  doe  to  infected  oysters, 
occurred  among  the  students  and  others  in  Wes- 
leyan  University,  in  Middletown,  Conn,,  many 
investigations  have  been  made,  both  in  Europe 
and  in  America,  tending  to  show  that  raw 
oysters  are  not  infrcQueatly  grown  near  the 
months  of  sewers  and  that  such  oysters  may 
readily  convey  the  germs  of  this  disease. 
Furthermore,  since  it  nas  become  known  that 
the  badUl  of  tyiJioid  fever  occur  not  only  in 
the  bowel  discharges,  but  also  in  die  urine,  and 
oven  in  the  sputum  of  persons  'sick  ol  this  dis- 
ease, it  has  become  easy  to  understand  the  faa 
that  it  is  often  really,  as  well  as  apparently,  con- 
t^ious,  although  of  course  in  far  less  degree 
than  the  eruptive  diseases,  such  as  smallpox, 
measles  and  scarlet  fever.  The  control  of  ty- 
^oid  fever  is  now  largdy  within  our  power, 
lor  it  has  beco  shown  by  experience,  in  aimies 
jmd  navies,  that  it  can  be  mostlv  aiwidied  by 
'vaicdnation*  with  a  serum  made  irooi  the  dead 
badlli  of  the  disease  itself. 

Malaria  and  malarial  fevtr  had  kmff  beoa 
atsodatcd  in  die  popular  ntind  with  nmspt. 
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bm  until  tfiSD  no  fitrm  diaracterisik  o^  tfaeM 
diseases  (wltich  are  realty  one  and  the  same) 
had  been  discovered.  In  that  year  Laveran,  a 
French  investif^Eor  in  Atiaers,  discovered  in  the 
red  blood-ceils  of  persons  sick  of  the  disease 
certain  animal  parasites,  protozoan  in  character, 
which  appear  to  be  not  only  the  constant  accom- 
panimenl,  but  the  sufficient  cause  of  the  disease. 
Quite  recently  Ross  in  England,  Celli  in  Italy 
and  various  other  observers  have  iiroved  beyond 
doubt  that  theac  germs  arc  conveyed  from  one 
human  beini;  to  another  tv  means  of  certain 
female  mosquitoes;,  belonginif  to  the  fjenus  An- 
opheles, without  the  bile  of  one  of  which  con- 
taining the  microbes  the  disease  does  not  ap- 
pear to  he  transferable.  The  life  history  of 
these  parasitCT  has  been  worked  out  thoronjiih!^, 
and  to-day  it  is  tmiversalh'  believed  that  tnatana 
is  caused  by  the  parasites  mentioned  above, 
which  spend  only  a  portion  of  their  normal  life 
in  their  human  host,  and  the  remaining  portion 
in  the  bodies  of  mosquitoes  of  the  senus  Anoph' 
eUi.  TTie  importance  of  this  discovery  can 
scarcely  be  overestimated,  for  althoUfi^  for- 
tnerly,  as  already  Mated,  malarial  fever  was  as- 
sociated with  swamps,  no  one  could  tell  pre-' 
dsely  how;  while  to-day  it  is  easy  to  see  tkat 
if  swamps  contain  infected  malarial  mosquitoes 
they  may  be  dangerous  sources  of  disease  for 
human  beings.  Oil  the  other  hand,  it  had  long 
been  observed  that  it  was  not  swamps  Per  se 
which  produced  malaria,  inasmuch  as  thoiHands 
of  swamps  had  never  been  broufAit  under  su»- 
pidoa.  This  circumstance  is  now  interpreted 
as  due  to  the  fact  that  whatever  mosquitoes 
may  have  been  present  in  the  swamps  in  ques- 
tion must  have  been  of  some  other  (tenns  in- 
capable of  tninsmittinsr  the  disease;  or  else,  if 
of  the  riiiiht  KCnus.  then  these  Anopheles  had 
never  become  infected  by  biting  human  beings 
Gufierinn:  with  malaria.  The  practical  import- 
ance of  these  discoveries  in  retard  to  malaria 
cannot  easily  be  exaggerated,  for  malarial  fever 
has  long  been  the  dreaded  pest  of  the  et^neer, 
and  such  enterprises  as  the  diggint:  of  the 
Panama  Canal  had  been  enormotnly  hampered 
and  even  prevented  by  the  prevalence  of 
malarial  and  other  fevers.  Nowadays  it  stifiices 
to  make  sure  that  all  sleeiMiig  bats  or  houses 
■  arc  covered  with  nettings  which  shall  keep  owt 
mosquitoes,  and  that  if  possible  the  breeding 
places  of  these  pests  ^all  be  ciAer  drained  and 
altogether  done  away  or  die  vetrolized.  Aat  is. 
treated  with  oil  of  some  sort  which  shall  inter- 
fere with  the  breeding  of  mosqiritoes. 

Tubercutosu  has  long  been  recognized  as 
one  of  the  worst  ^seases  afBictrog  the  htmian 
race.  It  is  characterized  by  certain  eheesv 
masses  called  tubercles,  which  may  be  formed 
either  in  the  lungs  or  npon  the  membranes  of 
the  brain,  in  the  hmiAalic  fljands  or  even 
within  the  tissues  of  the  face,  the  disease  in 
this  last  <ra3e  being  known  as  l«p%s  fa  wotf), 
and  causitiK  serious  Asfigurement.  In  188Z  Dr. 
Robert  Kocfa  disoorere^  within  these  cheesv 
masses  tnuH  nricrobic  rods  or  badHi  to  which 
he  gave  the  name  by  which  ther  are  now  uni- 
versally known,  of  the  BaciHus  tuhtraaotii. 
These  hadlK  frequently  occur  in  the  spntum  of 
tuberculous  patients,  and  if  this  sputum  is  cast 
out  upon  the  streets  or  in  pitMic  places,  k  may 
become  dried  and  jjissemtnated  in  various  ways 
for  example  in  dust.  The  bacilli  are  believed  to 
M  disscnuoalrd  also  hj  the  cougUng  of  fine 


moist  particles  from  the  lungs' of  tubercntoBs 
patients  into  the  ur;  by  milk  derived  from  the 
tuberculous  udders  of  tuberculous  cows;  by 
Irissing  —  as  when,  for  exanipte,  a  tuberculous 
mother  kisses  her  yonng  chira;  by  the  hands, — 
as  when  a  tuberculous  patient,  coughing  npc>n 
his  hand,  afterward,  without  having  washed  it, 
touches  the  hand  of  another,  or  articles  of  food 
which  are  eaten  raw ;  and  in  a  great  variety  of 
other  ways.  Here  also  much  is  bdng  done  by 
boards  of  health  and  other  sanitary  organiza- 
tions wliich  seek  to  cmtrol  the  spitting  nui' 
sance;  by  physidans  who  educate  tubtrcnlotis 


Usfaments  intended  especially  for  the  benelit 
and  cure  of  cases  of  incipitni  tuberculosis,  and 
by  a  campaign  of  education  consisting  largely 
in  the  distributian  of  literature  itearingopon  the 
disease.  Among  the  most  noted  sanatoria  for 
tuberculosis  in  the  world  arc  those  at  Davos 
Ptatz,  in  the  Italian  Alps,  and  at  Saranac  Lake, 
in  the  Adirondadcs.  More  recently  State  sana- 
toria have  begun  to  be  established,  the  first  ia 
America  being  that  of  the  State  of  Massachu- 
setts, at  Rutland,  Mass.  It  was  formerly 
thought  necessary  iot  indpeni  tuberculous 
cases  to  be  removed  to  Colorado  or  other  hwh, 
dry  localities,  but  to-day  it  is  commonly  felt 
d)at,  however,  desirable  a  removal  of  this  kind 
tnay  sometimes  be,  it  is  not  always  wise,  and 
that  the  essentials  of  a  gooA  sanatorium  (Mrhich 
are  largdy  rest,  fresh  air  and  good  feeding) 
may  often  be  found  near  a  large  dty,  the  first 
institution  of  this  kind  to  be  established 
(namely,  the  Sharon  Sanatorium  at  Sharon, 
Mass.,  only  16  miles  from  Boston,  upon  a  slight 
elevation  and  a  dry,  saiuly  soil)  having  proved 
eminently  successfnl. 

Diphtheria,  or  malignant  sore  throat,  has  of 
late  years  come,  anhappily,  to  be  ^te  common, 
and  is  rightly  much  dreiided.  The  causative 
germ  of  the  disease  was  discovered  and  da- 
sctibcd  by  Loeffler,  a  pupil  of  Koch,  in  1684. 
since  wluch  time  it  nas  been  very  widriy 
studied,  and  has  been  found  to  do  its  damage 
by  produdng  in  the  bocUet  of  its  victims,  at 
even  when  growing  in  beef  tea,  a  bighhr  poison- 
ous substance  known  as  its  tojun.  Lmtil  1S92 
no  remedy  for  it  was  known,  but  in  thdt  year 
von  Bebring  of  Germany  announced  the  dis- 
oovery  of  that  remarkable  antidote  for  the  dis- 
ease, now  universally  known  as  diphtheria  anti- 
toxin. Behring  was  led  to  fais  magnificent  dis- 
covery by  reflecting  tqwn  the  fact  that  some 
animals  can  be  immunized  w  dii^tfaefta  toxin 
and  that  the  blood  of  suck  immune  ani- 
mals is  capable  of  neutralixtng  the  poisonous 
character  of  the  toxin  produced  by  the  germs 
of  diphtheria.  The  manufacture  <ri  dhdatheita 
antitoxin  is  now  a  lacge  iadustiy,  sometimes 
carried  on  tinder  private  and  'sometimes  tmder 
State  or  munidpal  control.  There  can  be  no 
question  that  its  use  has  largely  diminished  the 
mortality  from  this  disease. 

There  are  many  other  diseases  such  as  yel- 
kiw  fever,  leprosy,  scarlet  fever,  measles  and 
pneumonia,  a  knowledge  of  which  has  of  late 
years  become  more  precise  and  practical,  but 
tkesc  cannot  be  referred  to  within  the  limits  of 
this  arltde. 

Sams  Methods  for  Health  Impiorcncnt 
—  Engineering  enterprises,  such  as  drainage 
tuid  severage;  water  supply,   the  filtration  of 
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mtcr,  the  purification  of  MwaRc,  the  cleamnji! 
of  streets,  and  g^rbaKc  cDlleclion  and  dispoBal. 
have  had  much  to  do  in  the  past,  and  will 
doubtless  have  much  to  do  in  the  future,  with 
improvemeilt  of  the  public  health;  and  there  ii 
every  reason  to  hope  that  the  general  death 
rate  may  continue  to  diminish,  as  it  has  dimin- 
ished, in  the  past,  lar){ely  by  virtue  of  these 
enterprises .  In  addition,  however,  much  re- 
mains to  be  done;  the  more  crowded  sections 
of  cities  —  the  so-called  slums — fcQuire  the 
most  careful  supervision  to  prevent  overcrowd- 
ing, bad  ventilation  and  accumulation  of  nox- 
ious or  even  toxic  wastes.  The  milk  supplies  of 
cities  are  as  yet  very  lar(;ely  in  a  orimitive  state 
so  far  as  the  production  of  milk  is  concerned, 
and  it  will  become  necessarv  in  the  near  future 
either  to  improve  radically  the  conditions  of  its 
production  or  else  to  abandon  almost  altonedier 
the  use  of  uncooked  milk.  VcKClables,  fruits 
and  berries,  which  are  eaten  in  the  raw  State. 
such  as  celery,  lettuce,  radishes,  watercress, 
cherries  and  strawberries  are  peculiarly  ex- 
imsed  to  infection  either  by  handlinK  or  because 
they  are  occastwially  treated  with  manure-water 
durine  the  process  of  tcrowtb,  and  such  water  is 
not  infrequently  polluted  and  infected.  The 
dangers  from  oysters  have  already  been  re- 
ferred to.  How  far  uncooked  or  underdone 
meats  are  dangerous  is  uncertain,  although  it  is 
weH  known  that  uncooked  ham  and  other  lean 
meat  of  hoKE  has  frequently  caused  trichinosis, 
an  infection  due  to  miiiute  parasitic  worms- 

IllvPtinating  ycu,  particularly  water  gas, 
which  contains  a  large  percentage  of  carbonic 
oxide  (CO),  has  an  important  bearing  on  the 
public  health,  not  when  properly  burned  or  by 
its  products  of  combustion,  but  because  q£ 
leaks  in  the  mains  or  the  service  pipes,  or  about 
the  fixtures  by  which  it  is  <listributed.  Many 
deaths  occur  annually  frooi  this  source,  and  the 
use  of  water  eas  should  be  accompanied  by  sper- 
dal  precautions. 

As  for  the  effect  of  Aui/ic  symiuKta,  play 
grounds  and  other  oitai  places  in  cities  or  other 
crowded  communides  little  need  be  said,  inas- 
much as  it  is  impossible  to  detertnine  their 
precise  value.  There  can  he  no  question,  how- 
ever, as  to  the. general  wisdom  or  advantage  of 
aoch  thinRS  in  inodem  cities.  Isolation  hospi- 
tals for  infectious  diseases  are  gradually  being 
established  in  our  larger  dties,  and  &re  fillimr  a 
lonK-felt  want.  Best  of  all,  the  recent  im- 
provements in  transportation  are.makinK  it  pos- 
sible for  lame  numbers  oi  persons  to  live  near, 
rather  than  within,  cities  and  suburban  life  is 
becoming  as  characteristic  a  feature  of  modem 
life  as  is  city  life  itself.  Unfortunately  this 
remedy  for  the  evils  of  city  life  applies  only  to 
the  fairly  well-to-dOj  for  the  very  poor  will 
probably  always  find  it  easier,  cheaper,  and  more 
exciting  to  live  closely  crowded  in  the  congested 
centres  of  population,  where  work  is  most 
abundant  and  where  ^e  incidental  diversions 
of  a  varied  and  noisy  dty  life  may  be  had  free 
of  cost. 

The  public  health  problem  is  very  largely. 
but  not  exclusively,  a  problem  of  the  life  of 
crowded  commutiities.  Yet  something  needs  to 
be  said  concerning  the  sanitation  of  farms 
which,  while  they  ought  to  be  the  most  health- 
ful places  in  the  world,  are  by  no  means  always 
such.  Damp  or  even  wet  cellars,  bad  ventila- 
tion, overheating  and  poor  fcedinB;  defective 


sanitary  arrangemctUs,  shaded  houses  and  un- 
wholesome surroundinns,  or  dose  association 
with  domestic  animals,  sucb  as  dogs,  cats  and 
poultry  or  swtoe.  too  often  m^ce  farm  life  un> 
sanitary,  and  boards  of  health  haviiMt  in  charge 
the  sanitation  of  States  or  Territories  should 
give  attention  to  these  problems  as  well  as  to 
those  of  '  more  crowded  communities.  Raii- 
viay  sanitation,  steamship  satUtation,  and  the 
more  tec&nical  aspects  of  the  work  of  boards  of 
health,  such  as  disinfection,  seavemqing,  Qtmran- 
tint,  isolation,  vaceinaiion  and  me  Uke.  arc 
nowadays  subjects  of  great  public  consequence 
and  are  fully  treatea  in  .  special  works  or 
memoirs,  reference  to  some  oi  wtiich  will  be 
found  at  the  end  of  this  artide. 

There  are  few  more  interesting  matters  re- 
lating to  tlie  public  health  than  tt>«  control  of 
the  adulteration  of  foods  and  drinks.  In  spite 
oi  the  increase  of  general  intelligence,  flaming 
advertisements  of  quack  medicines  too  often 
disfigure  the  pages  of  the  newspaper  press  and 
testify  to  the  enormous  use  of  patent  medicines, 
-drugs,  etc,  by  the  public  at  large.  In  many 
States  spedal  laboratories  are  maintained  for 
the  investigation  of  foods  and  drinks,  and 
stringent  laws  exist  for  the  regulation  of  their 
adulteration  and  sale.  Oae  of  ue  most  strildiw 
facts  which  these  have  disdosed  is  that  many 
of  the  so-called  compounds,  tonics,  sarsa- 
pariUas  and  other  patent  foods  or  medicines 
are  rich  in  alcc^ol.  some  of  them  containing 
as  much  alccdiol  as  many  lands  of  wine  or  beer. 
Some  wbidt  profess  to  contain  certain  in- 
gredients arc  totally  lacking  in  them,  and  others 
which  profess  to  cure  the  alcchol  habit  or  the 
morphine  habit  actually  contain  alcohol  or  mor- 
phine respectively,  occasionally  in  large  quait- 
tities.  The  revelations-  whidi  proceed  from 
these  State  laboratories  are  sometimes  startling, 
and  an^  one  interested  in  the  public  health 
should  mform  himself  upon  this  subject,  as  he 
may  readily  do  by  turning,  for  example,  to  the 
'Annual  Reports  of  the  Sute  Board  of  Health 
of  Massachusetts,' 

Stale  and  Municipal  Laboratories  are  thus 
an  important  and  modem  adjunct  to  the  public 
health  work  of  boards  of  health.  In  tiie  best 
of  these  means  are  provided  for  the  rapid  and 
certain  diwniosis  of  doubtful  cases  of  dipli- 
theria.  typhoid  fever,  malaria,  hydrcmbobia, 
glanders,  anthrax  and  some  other  infectious 


aling  gas  and  of  air,  and  of  substances  sub- 
ject to  infection  or  adulteration  mw  be  made: 
foods  and  drinks  may  be  examinea;  materials 
for  pavements  or  buildings  may  be  tested  and  a 
great  variety  of  useful  operations  conducted. 
all  tendiiw  to  a  better  knowle^^  of  local  sani- 
tary conditions.  It  is  dovbtful  if  any  arm  of 
the  public  hiealth  service  is  to-day  more  impor- 
tant than  this.  Largdy  in  consequence  of  all 
these  and  many  other  efforts  iww  making  for 
the  improvement  of  die  public  healdi,  human 
life  is  probably  to-day  safer  and  healthier  than 
it  has  ever  been  before,  and  the  outlook  for 
further  progress  is  very  brit^t.  See  Hvcnetn: 
Hygirnb,  Militaby;  SANrrABv  Scumce  and 
Piffluc  Health  ;  Sanitary  ENoiHESRtNG. 
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PUBLIC    HYGISNE.     See    Social    Hy- 
giene. 


PUBLIC  LANDS.    The  expression  'public 

Public  Lands   SinEVEYSS   and  Remaining    Unsurveyeo. 


lands*  or  'public  domain*  of  the  United 
State*,  is  used  to  include  such  lands  of  the 
Uniled  Stales  as  are  subject  to  sale  or  other 
disposal  under  genera]  laws  and  are  not  re- 
served or  ai^ropriatcd  for  any  special  public 
purpose.  Thb  article  will  treat  of  the  entire 
area  which  at  any  time  has  been  included  in 
the  puUic  lands  of  the  Uniled  States. 

The  table  below  shows  for  the  several 
States  and  the  Territory  of  Ala^a  die  toUl 
area  in  acres  and  the  areas  unappropriated  and 
unreserved  on  30  June  1915  subdivided  into 
those  which  have  been  surveyed,  those  which 
have  not  been  surveyed  and  the  total  area. 

Unappropriated  pubHc  lands  are  subject  to 
diipoution  under  general  laws,  the  principal 
of  whkh  are  the  Homestead  Law  (q.v.),  the 
Desert  Land  Law  (q.v.),  the  Timber  and  Stone 
Law  (q.v.),  the  Reclamation  Laws  (q.v.)  and 
the   Mineral   Laws    (q.v.). 

The  public  lands  of  the  United  States  were 
acquired  by  treaty,  purdiase  and  occupation. 
By  the  Articles  of  Confederation  agreed  M 
m  Congress  15  Nov.  177?  and  ratified  by  the 
several  States  in  the  four  subsequent  years 
the  government  of  Che  United  States  of  Amer- 
ica was  organized  and  pursuant  to  that  acdon 
took  possession  and  control  of  the  unappro- 
priated Crown  lands  of  Great  Britain  as  the 
successor  of  that  government.  By  the  defini- 
tive treaty  of  peace  concluded  3  Sept.  1783 
Great  Bntain  formally  relinquished  all  its 
■propriety*  (proprietary)  and  territorial  rights, 
leaving  the  ownership  of  the  United  Statu 
and  of  the  several   States  undisputed 
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Public    Lakir    UxAPnontiATm    ahd 
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14,335,591 
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1.139.983 

3.680,613 
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25.434.194 
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1.830.366.080 
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1.246. 496,491 

573.869,589 

143,138,060 

431.491,915 

574.729.983 

NoTB.—  Dafinha  npom  nswdiog  the  unt  dlspond  at  in  fllsJs  have  aot  been  pablWwd  tnt  the  u 
itm  than  300.000  aciw. 
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During  the  enstmce  of  the  govemmeM 
under  the  ArticlcB  of  Confederatioii,  Congress 
on  6  Sept.  1780  passed  a  rBK>lattan  rcconn- 
mending  the  snrrender  and  disposal  by  the 
sereral  States  of  their  waste  and  unappropri- 
ated lands  to  aid  in  paying  the  pubUc  debt 
incurred  by  the  War  of  the  Revohitiau.  These 
lands  lay  to  the  west  of  the  present  bouttdairies 
of  die  then  existing  State*. 

In  1781  New  York  ceded  without  reservar- 
tion  202,187  acres  now  in  the  county  of  Erie, 
Pa.  In  1784  Viiginia  ceded  169,559.680  acres 
north  of  the  Ohio  and  east  of  the  Uiasissi^ 
rivers  and  known  in  subsequent  legislatun 
as  the  'Northwest  Territory,*  reserving  there- 
from 150,000  acres  for  the  benefit  of  Georac 
Rogers  Clark  and  the  officers  aad  soldiers  woo 
aided  him  in  his  sncceasful  expedition  into 
that  country  against  the  Britidi  and  also  so 
much  of  3,800,000  acres  in  Ohio  as  ^outd  be 
needed  to  satisfy  certain  donations  to  her 
Revolutionary  soldiers.  There  were  other 
ninor  stipulations. 

In  1785  Masschusetts  ceded,  without  reser- 
vation, 34,560,000  acres,  which  now  form»  a 
part  of  soutkera  Michigan  and  WiscMUin  and 
Borthem  Illinois. 

In  1786  Connecticut  ceded  2t>fiO0,(30O  acres, 
which  now  forms  the  northern  parts  of  Ohio, 
Indiana  and  Illinois;  reserving,  however, 
3,800,000  acres,  a  atrip  in  northern  Ohio  120 
iniles  long,  which  was  afterward  known  as 
Ae  "Western  Reserve*  and  of  which  Connecti- 
cut donated  500.000  acres,  subsequently  known 
as  "Fire  Lands,*  to  certain  of  her  cidzent  who 
bad  sulTered  loss  by  fire  and  raids  during  the 
Revolutionary   War. 

The  remainder  of  the  lands  reserved  by 
Connecticut  were  sold  to  a  company  for  $1,200,- 

ooa 

In  1787  South  Carolina  ceded,  without  reser- 
vation, 3.130,000  acres,  a  strip  15  miles  wide 
which  now  forms  the  northern  pans  of  Georgia, 
Alabama  and  Mississippi ;  while  in  1790  North 
Carolina  ceded  29,184,000  acres,  which  now 
forms  the  State  of  Tennessee,  reserving  the 
right  to  satisfy  therefrom  certain  donations 
made  to  her  soldiers  and  other  claims  under 
its  land  laws,  which  absorbed  Ac  bulk  of 
the  lands  embraced  in  her  cession. 

In  1802  Georgia  ceded  56,6S),920  acres,  now 
forming  parts  of  Alabama  and  Mississippi,  in 
consideration  of  the  paymem  to  her  of  $I,200,~ 
000  and  the  satisfaction  of  certain  outstanding 
obligations  known  as  the  *Yazoo  CUims,*  the 
settlement  of  which  finally  cost  the  United 
States  $5,000,000. 

By  treaty  of  30  April  1803  France  ceded 
757,961,920  acres,  now  known  as  the  'Louisiana 
Purchase,*  the  govenunent  pa^ng  therefor 
$27,267,621,  whidi  includes  the  orwisal  price  of 
ilS,O00,O0O,  interest,  settlement  of  claims,  etc 
These  lands  now  constitute  a  part  of  Mis- 
sissippi, Alabama,  Texas,  Colorado,  Wyoeiii^, 
Montana  and  the  States  lying  between  them 
and  the  Mississippi  River, 

By  treaty  of  22  Feb.  1819  Spain  ceded  37r 
931,520  acres,  now  constitwrinR  the  Stale  of 
Florida,  at  a  total  cost  of  $6,289,768. 

By  ireaty  of  2  Feb.  1848  Mexico  ceded 
334,443.520  acres,  now  constituting  the  States 
of  California.  Nevada,  Utah  and  parts  of  New 
Mexico,  Amona,  Colorado  and  Wyomiiig;  at 
ft  cost  of  $19,250,000. 


On  25   Nov.    I8S0  Texas  ceded  (  

acres,  now  oonstituting  a  part  of  N«w  Mexico, 
Oklahoma   and    Colorado,    for  $16;0O0JXIO. 

By  treaty  of  30  Dec  18S3  Mexico  ceded 
29,142,400  acres,  known  as  the  <Gadsden  Pur- 
chase,* now  part  of  New  Mexico  and  Ariaona, 
for  $10,000,000. 

By  treaty  of  30  March  1867  Russia  ceded  all 
of  Alaska,  embracing  378,165^60  acres,  for 
$7,20aO0O. 

On  7  July  1898  the  Territorr  of  Hawaii 
was  acquired,  cooilaining  4,127,360  acres.  By 
trea^  of  10  Dec.  1898  Spain  ceded  Porto  Rico, 
containinK  2,198/100  acres;  Guam,  134,400  acres, 
and  the  Philippine  Islands,  containing  73,573,- 
120  acres,  for  $20,000,000. 

By  treaty  of  2  Dec  1899  with  Germany  and 
Great  Britain,  Tutuila  and  oAer  small  Samoan 
islands,   containing  in   all  49,280  acres,   were 


By  treaty  of  7  Nov.  1900  Spain  ceded 
Sibatu  and  other  small  islands  In  the  vicinity 
of  the  Philippines,  containing  in  all  43,S20 
acres,  for  $100,000. 

The  Oregon  Country,  coataimnK  183,480,960 
acres  and  embraciiw  Oregon,  Washington, 
Idaho  and  part  of  Montana,  was  claimed  by 
the  United  States  throu^  discovery  and  ex- 
ploration and  diat  claim  was  afterward  recog- 
nized by  Ei^tand  and  Spain. 

A  controversy  with  Great  Britain  regard- 
ing the  northern  boundary  west  of  the  Rocky 
Mountains  was  not  Mttled  until  the  treaty  of 
15  June  1846,  which,  however,  left  undetemuned 
the  extreme  western  end  of  the  boundary  line 
at  its  junction  with  the  Pacific  Oceaa 

The  tretty  of  8  May  1871  provided,  among 
other  matters,  Aat  the  decision  of  Om  pOBt 
should  be  left  to  the  emperor  of  Germany, 
who  decided  la  fnvor  of  the  contentions  of 
the  United  States,  21  Oct  1872. 

The  total  area  of  the  acquisitiotw  by  State 
cessions  was  about  SOO/KW  square  miles  or 
320,000,000  acres  at  a  cost  of  $22,200,000.  The 
area  acquired  from  foreign  governments,  in- 
cluding the  Oregim  Country,  was  about  2,400,- 
«0e  sqnare  miles  or  about  1,500,000,000  acres,  at 
a  cost  of  £65,957,389.98.  tn  addition  to  these 
costs,  wfaica  include  interest  and  settlement  of 
private  daims,  the  United  States  has  paid 
more  than  $200,000,000  for  extinguishing  the 
rights  of  the  Indians  to  these  lands. 

In  forming  new  States  from  the  territory 
obtained  through  these  cessions  from  States 
and  foreign  govenuuents,  Congress  has  re- 
quired each  new  State  to  adopt  an  irrevocable 
ordinance  that  the  State  shall  not  tax  the  pub- 
lic lands  nor  pass  laws  to  interfere  with  the 
primary  disposal  thereof  by  the  United  States. 

The  public  lands  of  Ac  United  States  were, 
in  the  beginning,  regarded  as  an  asset  for  the 
payment  of  the  debt  incurred  in  carrying  on 
the  War  of  the  Revolution.  Many  plans  for 
(tisposing  of  the  lands  were  proposed  and 
considered.  The  earliest  efforts  were  to  sell 
the  land  in  large  blocks  and  prior  to  tiie  or- 
ganization of  our  present  government  Con- 
gress made  three  snch  sales.  The  first  was 
3ie  sale  to  the  Ohio  Company.  This  wms  orig- 
inally intended  to  cover  2,000,000  acres  at  $1 
per  acre,  the  land  lying  in  the  present  State 
of  Ohio  on  the  Scioto  and  Ohio  rivers.  The 
area  was  reduced  to  822,900  acres  and  the  sale 
was   confirmed   27   July    17S7.     The    amotmt 
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actually  received  was  two-thirds  of  a  dollar 
per  acre  and  payment  was  made  in  cenificatei 
of  the  public  debt. 

The  second  sale  was  to  Jofcn  Oeves 
Sytnmes,  fitially  confirmed  by  tlie  Act  of  S 
May  1792.  The  lands  lie  in  the  present  Stau 
of  Ohio  on  the  Ohio  River,  between  the  Great 
and  Little  Miami  rivers,  near  the  site  of  Cin- 
cinnati. The  tract  was  supposed  to  contain 
1,000,000  acres,  but  its  actual  area  was  24^540 
acres.  This  was  sold  at  the  same  rate  of  two- 
thirds  of  a  dollar,  paid  in  certificates  of  the 
public  debt  and  miUtaiy  land  warrants. 

The  third  sale  was  to  the  State  of  Pen^sy^ 
vania,  a  tract  now  in  Erie  County,  contaimnK 
202,187  acres,  ceded  to  the  United  States  in 
1781  by  New  York.  This  was  sold  at  the  same 
rale  and  paid  likewise  in  certificates  and  mili- 
tary land  warrants. 

By  the  Act  of  2  March  1799  those  who  had 
made  contracts  with  Symmes  for  lands  not 
lying  within  his  purchase,  as  finally  deter- 
mined, were  allowed  to  buy  the  lands  con- 
tracted for  at  $2  per  acre,  payable  in  certifi- 
cates of  the  public  debt  About  88,880  acres 
were  sold  under  this  law. 

Practically  the  first  act  of  general  char- 
acter for  the  sale  of  lands  was  passed  18  May 
1796  and  related  to  a  tract  In  the  present  State 
of  Ohio.  This  provided  for  a  system  o£  rec- 
tangular surveys  substantially  as  now  in  use. 
Townships  were  laid  off  six  miles  square  con- 
taining 36  sections,  each  being  otie  mile  square 
and  having  an  area  of  640  acres.  Alternate 
townships  were  to  be  subdivided  into  sections, 
while  only  tlie  exterior  boundaries  of  the 
otliers  were  laid  out  on  the  ground. 

The  subdivided  townships  were  to  be  sold  in 
tracts  not  less  than  one  section  or  640  acres 
each.  The  other  townships  were  to  be  sold 
in  tracts  not  less  than  a  quarter  township,  ex- 
cluding the  four  middle  sections  which  were 
reserved  for  future  disposal,  thus  having  a 
block  of  eight  sections  in  each  quarter  town- 
ship, so  that  these  lands,  were  to  be  disposed 
of  in  tracts  of  640  acres  and  5,120  acres,  re- 
spectively. 

The  sales  were  to  be  made  to  the  highest 
bidder  at  a  public  sale,  but  no  sale  was  to  be 
made  for  less  thui  $2  per  acre.  One-half  was 
to  be  paid  within  30  days  and  of  this  one-tenth 
was  required  at  the  time  of  sale,  with  one 
year's  credit  for  the  remaining  half.  The 
land  was  forfeited  in  case  of  failure  to  pay 
die  balance;  A  discount  of  10  per  cent  was 
allowed  on  one-half  the  amount  if  the  whole 
sum  were  paid  within  30  days. 

By  die  Act  of  3  March  1797,  puled  the 
next  j'car,  the  lands  sold  after  that  date  could 
be  ■Mid  for  in  evidences  of  the  public  debt. 

The  Act  of  1796  remained  in  force  for  four 
years  witbom  produdog  very  satisfactory  re- 
sults, only  121»0  acres  having  been  disposed 

The  total  area  sold  prior  to  die  Act  of  10 
May  1800  was  1.484,047  acres  for  $1,201,725.68. 
an  average  price  of  less  than  81  cents  per  acre. 
Tlus  inchides  some  small  tracts  sold  before  the 
or^nization  of  our  present  government  at  the 
minimum  prices  of  $1  and  two-thirds  of  a 
dollar. 

The  Act  of  1796  established  the  office  of 
surveyor-general   with    substantially  the  same 


dtiticB  as  that  officer  now  exercises.  The  saks 
were  made  under  the  supervision  of  the  Secre- 
ury  of  the  Treasury.  The  smaller  tracts  weie 
sold  under  ibe  direction  of  the  governor  or 
secretary  of  the  Western  Territory  and  the 
surveyor-general  at  Cincinnati  or  Pittsburgh 
according  to  districts  defined  by  the  act.  The 
quBrter-towash^  tracts  were  sold  bjr  the  Secre- 
tary of  the  TreMtiry  at  Philadelphia,  then  the 
seat  of  gDvertuneuL 

The  Act  of  10  May  180O  made  further  «ro- 
vision  for  the  sale  of  lands  in  the  preseM  State 
of  Ohio,  modifying  in  several  important  par- 
ticulars the  Act  of  1796. 

Four  land  districts  were  dengtiated  «ach 
under  the  administration  of  a  register  and  a 
■Receiver  of  PubKc  Monies*  with  substantialtjr 
the  same  functions  as  at  present.  Their  offices 
were  established  at  Cincinnati,  CbilKcothe, 
Marietta  and  Steubenville.  Provision  was  also 
made  for  a  receiver  at  Pittsburgh.  Thus  by 
180D  there  had  been  established  substantially 
our  present  systeai  of  the  surveys  of  the  pul^ 
tic  laads  under  the  supervision  of  a  surveyor- 
generat  for  a  sp^afied  district  and  a  system 
of  sale  by  a  register  for  each  land  district, 
not  necessarily  the  same  as  the  surveyor-gen- 
eraTs  district,  and  die  receipt  and  accounting 
for  funds  by  a  receiver  of  public  moueys  for 
each  district.  New  hnd  office*  were  opened 
and  new  offices  of  turveyor^eueral  were  estab- 
lished from  time  to  time  as  they  became  iiecct- 
sary. 

Under  the  Act  of  1800  the  lands  were  offered 
at  pnbKc  sale  in  sections  and  half-sections  for 
not  less  tlian  $2  per  acre,  payaMe  in  cash  or  in 
evidences  of  the  public  debt.  One-fourth  of 
the  price  was  to  be  paid  wilWa  40  days,  one- 
iifth  of  that  or  one-twentieth  of  the  whole, 
was  required  at  the  time  of  sale.  The  other 
three-quarters  were  payable  in  two,  direc  and 
four  years,  reflectively,  with  interest  at  6 
per  cent  per  annum.    A  discount  of  8  per  cent 

Kr  annum  was  allow.ed  for  advance  pajrments. 
ovision  was  made  for  forfeiture  and  resale 
in  case  of  default.  The  lands  remaining  un- 
seed after  having  been  offered  for  sale  oould 
be  purchased  at  private  sate  for  f2  an  acre. 

The  surveyor-general  was  authorized  to 
lease  the  lands  reserved  for  future  disposi- 
tion, in  sections  and  half -sections,  for  terms 
not  exceeding  seven  years.  The  act  also  pro- 
vides that  any  person  who  has  erected  or  has 
begun  to  erect  a  grist-mill  or  saw-mill  upon 
the  lands  to  be  sold  was  ■entitied  to  the  pre- 
emption* or  preference  right  to  purdiase  the 
section  on  which  it  was  located  at  f2  per  aov. 

Before  1789  deeds  for  the  lands  sold  were 
executed  by  the  Board  of  Treasury,  corre- 
sponding to  our  present  Treasury  DepartmeM^ 
or  by  the  loan  commissioners,  agents  of  dus 
board.  After  that  date  all  patents  for  the  lands 
sold  were  executed  by  the  President,  counter- 
signed by  the  Secretary  of  State  and  recorded 
in  his  oHice.  It  is  to  be  noted  that  in  a  few 
cases  Congress  had  made  grants  of  lands  in 
such  terms  that  patent  was  not  required,  tide 
passing  directly  by  virtue  of  die  act 

By  Act  of  25  April  1812  die  General  tand 
Office  was  established  in  the  Department  of  the 
Treasury.  To  this  office  were  transferred  aU 
the  duties  relating  to  the  survey,  sale  and 
patenting  of  the  public  lands  previously  per- 
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f  wmed  hy  the  Secretaty  ef  War  and  ihe  Secre- 
tary and  Register  of  tlie  Tr^sury.  All  patent* 
for  lands  were  to  be  issued  in  the  name  of 
the  United  States  under  the  seal  of  the  new 
office,  aigned  by  the  Pretideut  and  couater- 
Bigned  ^  the  ComoiiEsioner  of  the  General 
Land  Ofice. 

To  relieve  the  President  of  the  great  burden 
of  personally  signing  the  large  number  of 
patents  issued.  Congress  by  Act  of  4  July  1S36 
autboriied  the  President  to  appoint,  by  and 
with  the  advice  and  consent  of  (he  Senate,  a 
secretary  whote  duty  it  would  be  to  sign  land 
patents  in  his  name.  This  statute  continued 
in  effect  imtil  19  July  1878  when  the  President 
was  authorized  to  desi^ate  an  executive  clerk 
to  perform  this  duty,  iniEead  of  lubmitting  a 
nomination  for  conbrniBtion  by  the  Senate^ 

The  General  Land  Office  became  part  of  ihc 
Department  of  the  Interior  when  the  latter 
was  organi«d  3  March  1S49. 

After  the  Act  of  1800  the  sales  of  public 
lands  continued  without  material  change  in 
system  but  with  gradual  improvements  in  de- 
tail As  each  new  area  was  opened  to  sale, 
the  existing  system  was  extended  to  it  pro- 
viding for  sale  at  public  auction  with  the  right 
of  purchase  at  private  sale  after  the  period  of 
public  offering,  usually  three  weeks,  part  p^~ 
mcnt  in  cash  and  the  balance  in  four  years. 

Prior  to  the  Act  of  26  March  1804  the  lands 
were  offered  for  sale  in  not  less  than  half- 
sections  (320  acres).  By  that  act  the  survey 
and  sale  of  lands  In  quarter-sections  (160  acres) 
was  authorized,  Before  that  time  pavment  of 
surveying  expenses  and  patent  fees  had  been 
required,  but  was  discontinued  by  that  act 

Payments  for  latid  in  evidences  of  the  pub- 
lic debt  were  authorized  by  all  the  general  land 
laws  tmiil  the  pa'ssage  of  the  Act  of  i  March 
1803,  which  provided  that  in  the  (Mrchase  of 
the  lands  in  Mississippi  Territory,  being  the 
lands  lying  south  of  the  State  of  Teimesse& 
sttch  payments  could  not  be  made.  The  Act  ot 
18  April  1806  discontinued  such  payments  as  to 
all  public  lands  thereafter  sold. 

The  Act  of  24  April  1830  made  a  radical 
change,  however,  requiring  immediate  payment 
in  full  for  all  sales  made  from  and  alter  I 
July  1820.  The  credit  system  had  been  de- 
moralizing. Congress  had  treen  constantly  im- 
portuned to  extend  the  time  for  payment  and 
acts  for  this  purpose  were  passed  at  nearly 
every  session.  The  privileges  of  these  acts 
were  Kmited  to  persons  who  had  purchased 
not  more  than  640  acres.  After  1820  such  acts 
were  passed  nearly  every  year  tmtil  the  passage 
of  the  Act  of  23  May  1828,  which  provided 
for  the  issue  of  certiiicates  to  represent  the 
money  paid  for  land  which  had  reverted  to 
the  United  States  because  of  failure  to  com- 
plete the  payments.  These  certificates  were 
receivable  in  payment  on  the  purchase  of  other 
lands  within  the  same  State  or  Territory. 

This  act  was  followed  by  the  Aa  of  31 
Match  1830  and  the  Act  of  9  July  1832  pro- 
viding for  further  relief  in  such  cases,  dosing 
the  long  scries  of  enactments  for  the  relief  of 
credit  purchasers. 

The  total  amount  of  land  sold  under  the 
credit  system  was  about  19,400,000  acres  for 
about  $47,700,000.  This  was  scaled  down  by 
the  operation  of  legislation,  by  ' 


by  rehnquishmeata  to  abont  13J6O0^00O  acres  and 
the  recapis  were  about  $27,9(XM)00.  an  average 
of  a  little  more  than  $2  per  acre. 

The  Act  of  24  April  1820  made  other  import- 
ant changes  than  requiring  cash  payments.  It 
provided  that  from  and  after  1  July  1S20  aU 
public  lauds  should  be  offered  for  sale  in  half- 
quarter  sections,  or  80-acre  tracts.  This  had 
not  been  previously  permitted  except  in  ux 
designated  sections  of  each  township,  author- 
iied  by  the  Act  of  22  Feb.  18J7.  When  dis- 
posed of  at  private  sale  the  purdiaser  had  the 
option  of  buying  as  much  as  a  section  (640 
acres).  The  Act  of  1820  also  fixed  the  mini- 
mUm  price,  whether  at  public  or  private  sale,  as 
$125  per  acre.  The  act  also  provided  that  pub- 
uc  sales  should  be  kept  open  for  two  weel^ 

By  the  Act  of  5  April  1&32  the  sale  of  quar- 
ter-quarter sections,  or  40-acre  tracts,  was 
authorized. 

In  pursuance  of  the  early  policy  for  the  sale 
of  the  public  lands  in  large  blocks  every  effort 
was  made  to  prevent  settlement  on  ^e  lands 
prior  to  purchase. 

On  l5  June  1785  Congress,  under  the  Article* 
of  Confederation,  passed  a  resolution  forbid- 
ding settlement  on  the  public  domain.  Other 
warnings  were  given  in  various  ways.  The 
Act  of  3  March  1807  prohibited  sudi  settle- 
ment under  penaltv  of  forfeiting  any  ri^t  or 
claim  that  the  settler  may  have,  and  the  Presi- 
dent was  authorized  to  use  the  civil  and  miK- 
taty  forces  to  remove  such  persons  from  the 
lands.  An  exception  was  maae  in  favor  of  set- 
tlers prior  to  the  passage  of  the  act  who,  upon 
application  to  the  local  land  office,  could  ob- 
tam  permission  to  occupy  the  lands  as  tenants 
at  wtll,  but  must  remove  from  them  when  a 
sale  was  made. 

On  25  March  1816  a  similar  privilege  of  tem- 
porary occupation  on  application  was  given  to 
all  who  had  settled  upon  public  lands  prior  to 
1  Fefc.  1816.  The  right  to  make  sudi  :^>ptica- 
tion  was  to  continue  for  one  year  from  the 
date  of  the  act.  On  3  March  1817  Congress  ex- 
tended this  time  to  3  March  1818,  and  on  20 
April  for  another  year. 

Meanwhile  the  difficulty  of  preventing  settle- 
ment prior  to  sale,  and  the  gradual  abandon- 
ment of  the  idea  of  obtaining  a  large  revenue 
from  the  sale  of  the  lands,  due  no  doubt  to  the 
increasing  prosperit)^  of  the  nation,  induced  the 
policy  of  encouraging  settlement  and  tMHne- 
making  upon  the  public  lands.  Pre-emption 
entries  based  upon  settlement  were  accordingly 
authorized  from  time  to  time  for  certain  spea- 
fied  areas. 

The  first  right  of  pre-emption  or  preference 
right  was  siven  by  the  act  of  2  Maivfa  1799  in 
favor  of  loose  wno  had  made  contracts  with 
Symmes  or  his  associates  for  lands  which  were 
not  included  in  the  area  patented  to  them.  .This 
right  was  not  based  upon  settlement,  and'^ic 
Act  of  10  May  1800  was  the  first  to  give  such  a 
right  based  upon  occupation  of  the  land,  namely, 
to  those  who  had  erected  or  had  begun  to~  erect 
a  gristmill  or  a  sawmill  in  the  otio  country 
before  the  passage  of  the  act 

From  time  to  time  acts  were  passed  provid- 
ing for  pre-emption  rights  within  certain  areas 
and  subject  to  varying  conditions.  Bj  1830  a 
larce  part  of  the  public  land  was  comprehended 
witnin  the  operation  of  these  acts. 

On  29  May  1830  the  first  pre-emption  act  of 
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mat  date,  and  remaining  in  force  for  one  year. 

On  S  April  1832  'all  actual  setlkrs.  being 
housekeepers  upon  the  public  lands,"  were  al- 
lowed the  right  to  enter,  wilbin  six  months  after 
the  passage  of  the  act,  a  tract  not  exceeding  80 
acres,  to  Include  their  improvements.  By_ vari- 
ous subsequent  enactments  these  provisions 
were  continued  in  force  until  the  passage  of  die 
general  Pre-emption  Act  of  4  Sept.  1841, 

Xbls  act  provides  thai  "every  person  being 
the  head  of  a  family,  or  widow,  or  single  man, 
over  the  age  of  21  years,  and  being  a  citizen  of 
the  United  States,  or  having  filed  his  declara- 
tion to  become  a  citizen,"  who  since  1  June 
1840  has  jnade,  or  shall  thereafter  make,  seti 
tlemcnt  in  person  on  surveyed  public  land  and 
shall  live  ujon  and  improve  the  same,  may  enter 
not  exceeding  160  acres  at  the  minimum  price 
of  $1.2S  per  acre.  No  person  was  entitled  to 
make  more  than  one  sudi  entry,  nor  could  any 
one  make  such  entry  who  was  the  owner  of  320 
acres  of  land. 

In  1853  and  1854  the  right  of  pre-emption  on 
nnsurveyed  lands  was  extended  to  a  number  of 
the  States  and  afterward,  by  the  Act  of  2  June 
1862.  to  all  unsurveyed  public  land. 

The  passage  of  the  Pre-emption  Act  and  the 
change  in  sentiment  regarding  the  public  lands 
rendered  less  important  the  early  system  of 
disposing  of  the  lands  at  public  sale. 

Soon  after  the  passage  of  the  Pre-emption 
Act  the  Commissioner  of  the  General  Hand  Office 
was,  by  the  Act  of  3  Aug,  1846,  authoriied  to 
offer  for  sale  isolated  or  disconnected  tracts 
which  had  not  previously  been  offered  without 
the  formality  and  expense  of  a  proclamation 
by  the  President,  which  had  previously  been 
required.  . 

In  the  course  of  time  the  practice  of  dis- 
posing of  lands  at  public  sale  gradually  died 
out,  and  now  such  sales  take  place  only,  fpr 
isolated  tracts  and  in  certain  other  exceptional 
cases. 

From  14  Aug.  18S4  to  2  June  1862  there  was 
in  force  a  taw  providing  for  a  modification  in 
the  price  of  lands  taken  under  the  .pre-emption 
acts  known  as  the  Graduation  Act.  Its  pur- 
pose was  to  reduce  the  price  of  public  lands  to 
actual  settlers  and  cultivators.  The  price  of  all 
lands  which  shall  have  been  in  the  market  for 
10  years  or  upward  was  fixed  at  $1  per  acre; 
when  this  period  had  reached  15  years  the  price 
was  reduced  to  75  cents  per  acre,  and  so  on,  by 
graduation  of  25  cents  for  each  five  years  till 
Uie  period  had  reached  30  years,  after  -which 
the  price  was  12^4  cents. 

The  Pre-emption  Law  remained  in  forte  un- 
til 3  March  1891,  when  it  was  repealed. 

Tile  existing  system  was  inaugurated  by  the 
enactment  of  the  Homestead  Law  20  May  1862, 
A  detailed  statement  of  its  history  and  present 
status  is  found  in  the  article  Homestead  Laws. 

The  Desert  Land  I.aw,  now  in  force,  was 
enacted  3  March  1877,  and  is  treated  more  in 
detail  under  the  titie  Desebt  Lanb  Laws. 

Tilt  treatment  of  the  arid  and  semi-arid 
areas  in  the  West  required  special  attention  and 
some  experimenting  which  is  discussed  under 
the  tide  of  Reclau atiom  LA^fs,  the  principal  of 
th«9Q  being  that  known  as  the  "Carey  Act,* 
enacted  18  Aug.  18M,  and  the  RecUmatum  Act 
of  17  June  19(C. 


A  consideraUe  area  has  been  granted  und«r 
die  head  of  "Private  land  claims,  donation^' 
etc.,  recognizing  claims  based  upon  the  laws 
of  the  governments  formerly  in  control  of  die 
acquired  territory  and  also  upon  claims  based 
on  settlement  upon  public  lands  not  authorized 
by  specific  law.  Considerable  areas  were 
granted  to  encoarage  wagon  road,  canal  and 
river  improvements  to  State  and  corporations. 

Congress  has  also  granted  very  large  ar»B 
to  encourage  the  builaing  of  railroads  in  the 
Western  States,  usually  granting  the  odd-num- 
bered sections  within  a  certain  distance  from 
the  line  of  road,  this  distance  varying  from  6 
to  20  miles  on  either  side. 

Tliere  have  also  been  granted  to  the  State! 
large  areas  covered  by  swamp  lands  on  the 
theory  that  the  State  would  reclaim  them,  but 
comparatively  little  has  been  done  in  this  direc 

Congress  in  disposing  of  the  public  lands 
has  been  very  liberal  in  grants  for  educaUonal 

?urposcs,  providing  in  each  State  large  area» 
or  the  public  schools  and  special  grants  for 
State  universities.  In  the  acts  admitting  die 
several  States  to  the  Union  tmtil  recently  two 
full  sections  of  land  in  each  township  were  set 
apart  for  public  schools,  being  two  sqiare  miles 
or  1,280  acres  in  each  township  of  36  square 
miles  or  one-eightewith'  of  jbe  area.  In  went 
years  the  school  grant  has  been  doubled,  four 
square  miles  in  each  36.  or  one-ninth,  being 
set  apart  for  public  school  purposes.  Congress 
has  made  o(n£r  grants  to  a  number  of  the 
States  for  public  buildings,  internal  improve- 
dkbM,  etc. 

UiliUry  and  naval  land  warrants  were  issued 
in  recognition  of  service  in  war,  and  about  oV 
000,000  acres  of  land  have  been  so  taken. 

Scrip  rraresents  a  form  of  authority  to  tote 
public  lands  given  is  adjustment  of  ri^ts 
claimed  to  lands  which  could  not  be  satisfied 
by  granting  the  particular  lands  claimed. 

Reservations  of  various  kinds  have  been 
made;  the  Urgest  areas  are  covered  by  tbe 
National  Forests  (q,v.).  The  National  Monu- 
ments are  established  to,  retain  for  public  use 
lands  which  have  special  historic  or  scenic 
value. 

The  history  of  our  public  lands  and  the 
policy  applied  to  their  dinxOition  divides  itself 
into  three  distinct  periods 

The  first  period  is  characterixed  by  the  de- 
eire  to  dispose  of  the  land  in  large  tracts  and  to 
secure  as  great  and  rapid  a  retun)  as  possible. 

In  die  second,  period  the  desire  for  return 
becomes  less  important  and  the  encouragement 
of  settlement  is  the  main  feature. 

In  the  third  period  the  obtaining  of  funds 
from  the  sales  of  the  lands  is  entirely  subor- 
£nated  and  the  main  desire  is  to  secure  the  es- 
tablishment of  homes  on  cocuparatively  small 
tracts  and  a  utihzation  of  lands  availutle  for 
grazing  or  tnineral  or  other  resources  under 
regulations  for  die  general  public  benefit. 

The  table  in  the  beginnii%  of  this  article 
shows  that  the  area  whidi  has  been  disposed  of 
and  the  area  reserved  for  public  purposes  make 
a  total  of  about  1,245,636.095  acres.  This  does 
not  include  lands  in  the  original  13  States  or 
Texas,  because  the  United  States  had  no  lands 
in  these  States  available  for  general  dispo5itit>n. 
I'lgures  are  not  available  to  show  the  details 
wmo  maJn  w  dus  total  area  disposed  of  by 
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the  United  States.  The  prindinl  items  are  the 
following,  being  the  areas  disposed  of  to  30 
June  1915,  as  published  bf  the  General  Laud 
Office,  except  where  followed  by  the  figures 
(1904),  which  are  the  results  publtshed  in  1906 
W  Ifae  PubKc  Lands  Comnission  appointed  by 
Preeidcnt  RoooevetL  The  figures  of  liua  com- 
missioii  here  giTcn  have  not  dianRed  vciy 
nmeh  to  dale  as  they  refer  to  Bietho&  of  dis- 
position not  iww  in  force. 

PrivMc  Uod  dun*,  doiutiani.  etc (1904  U.WO.OOO 

RaflnMl.  moon  raad.  canal  ud  n*«r 

imBrpMiiiiit  sruH in. 119. TO 

Sinrnp  bod  snml*. 63.U2.Sa3 

Coromoa  (cbbiri  annt*  to  Soto,  ia- 

diuling  Alalia *M,4M.MD 

OUvriTula  la  StMH  ud  Akda M.MO.OOO 

Uihtarr  and  nanl  land  wmmid* (IWi)  61.000.000 

Scrip  JBiwd  fornriDw  piupoK* (IMM)     9.30O.IMD 

IfemHIxad  ealris IM.3Z7,tn 

TlntMr  and  MMm  aBtriei U.iM,9e6 

Timber  cuHun  entnia 10.l6fi.51V 

DcKrt  tend  cntiriH 7.2tO.MZ 

Caah  antriia.  inclDdiiic  enUiaa  mtitr  the 

PrhVBfitiDa  aBdMhar  acta (IMM> IN.OM.OW 

NBtiDaalllonMa IM.IW.SW 

NMioaal  moottmeiiM 1.3M.M8 

IndkorMBTVa&nufanrlBdloaAliAa)..  33.1M,M1 

Isoms  nsit, 
UMtted  States  Heclamation  Service,  Washing- 
ton, D.  C. 

PUBLIC  LAW.  In  general  public  law  ai 
contradistinguished  from  prirate  law,  wfaidt 
determines  the  status  and  relationships  of  per- 
sons and  properTy,  mar  he  deftned  u  that 
branch  of  uie  law  which  deals  with  tbc  organs 
izatton  of  the  state  and  the  relations  which  tutv- 
sist  between  it  and  the  individuals  who  cottmmt 
it,  as  well  as  Its  relations  to  other  states.  The 
^slinction  between  public  and  private  law  was 
emphasized  by  the  Roman  jnnsts  who  taugfat 
^at  publimm  jtu  est  qitod  ad  statunt  rei 
KomoHtt  special,  privatum  qtiod  stngtiiorum 
utililaletH.  It  is  equally  recogniied  in  die  legal 
systems  of  continental  Europe  to-day  uid  6ads 
B  place  in  their  dsssification  of  tbe  law.  In 
England  and  (he  United  States,  however,  white 
the  (fistinctioR  is  recogniied  by  the  jotists,  its 
importance  has-  never  been  empkasiaed  to  the 
ssme  degree, 

What  are  the  characteristics  of  public  law 
and  how  does  it  diflfer  from  private  law?  Lord 
Bacon,  who  dwelt  upon  the  distinction,  said 
public  law  was  the  'sinews  of  property,*  iriiile 
private  law  was  the  'sinews  of  govemmenL^ 
In  private  law  the  state  is  the  arbiter  rather 
than  a  party;  In  public  law  it  is  both  arbiter 
and  a  party.  Private  law  determines  die  rules 
of  conduct  to  be  observed  by  individuals  in  their 
mutual  relations;  it  delines  their  rights  of  pei^ 
son  and  of  property;  it  deals  with  such  matters 
as  the  ownership,  use  and  disposition  of  jirop- 
erty,  contract,  agency,  partnership  and  business 
generally,  the  relations  between  husband  and 
wife,  parent  and  child,  guardian  and  ward  and 
the  domestic  relations  generally,  etc.  Public 
law,  as  stated  above,  deals  with  the  organiza- 
tion, powers  and  rights  of  the  state,  including 
its  relation  to  individuals  silbject  to  its  juris- 
diction and  to  other  stales.  It  may  be  coii' 
veniently  sub^vided  into  five  branches:  (1) 
constitutional  law;  (2)  administrative  law;  (3J 
criminal  law ;  (4)  criminal  procedure,  and  ^5) 
international  law.  Constitutional  law  contains 
the  body  of  rules,  written  and  unwritten,  which 
'n  broad  outline  at  least  the  organita- 


tion  of  the  (late.  It  tisnally  deals  widi  the 
otgaoizalion,  mode  of  selection  and  die  _powets 
of  the  chief  organs  of  government,  legislative, 
executive  and  judicial.  It  defines  the  suSiage, 
die  relations,  if  ai^,  between  church  and  stat^ 
the  relations  between  the  state  and  its  local 
subdivisions,   etc    Administrative    law    is    that 


of  the  government  to  one  another  and  to  indi- 
viduals; il  defines  the  organiiatioa  and  deter- 
mines the  competence  of  the  admini strati vt 
authorities,  and  sets  forth  the  remedies  of  the 
individual  in  case  his  rights  are  violated  by  the 
administrative  authorities.  On  the  continent  of 
Europe  administrative  law  (Droit  adiHtnitlralif 
in  France;  Verwaltungsrecht  in  Germany)  is 
treated  as  a  distinct  branch  of  the  law  and  is 
applied  by  a  separate  and  (fistinct  group  of  tri- 
bunals loiown  as  administrative  courts  com- 
posed in  part  of  judges  who  are  profecsiwially 
trained  or  who  are  active  administrative  ex- 
perts. In  England  and  the  United  States,  how- 
ever, administrative  law  is  not  classified  and 
treated  as  a  separate  branch  of  the  law  nor 
appfied  by  a  distinct  set  of  tribunals;  but  this 
does  not  mean  that  administrative  law  has  no 
existence  in  those  countries.  It  only  means  that 
no  distinction  is  made  between  administrative 
controversies  and  controversies  between  private 
individuals;  both  alike  being  determined  by  the 
ordinal^  judicial  tribunals  and  the  remedies  of 
the  individual  being  the  same  whether  the  issue 
is  between  private  individuals  or  between  an 
individual  and  the  government. 

The  criminal  law  is  usually  classified  as  a 
branch  of  public  law  because  it  deals  with  of- 
fenses against  the  slate  as  the  ^ardian  of  pub- 
lic order  and  the  protector  of  individual  ri^'ls. 
By  the  law  of  every  country  a  crime  is  regarded 
--•  -  iniuty  to  lie  particular  individual  who 
the  11  .-.■-.. 
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against  the  whole  society  and  the  state  provides 
the  machinery  for  its  punishment,  "nie  law, 
therefore,  which  prescribes  (he  punishment  and 
organizes  the  machinery  for  the  enforcement 
of  the  criminal  law  may  very  properly  be 


of  procedure  by  which  the  courts  try  oflenses 
a^inst  the  state  is  regarded  as  a  branch  of  the 
public  law. 

Finally,  international  law,  or  the  body  of 
rules,  whether  conventional  or  customary, 
which  regulates  the  conduct  of  independent 
states  in  their  relations  with  one  another  is 
treated  as  a  part  of  public  law.    See  IHTERMA- 

The  place  of  public  law  in  the  general  classi- 
fication of  law  and  its  relation  to  the  othn 
branches  of  the  law  may  be  seen  from  the  fol- 
lowing outline: 


L  Fuvaia  Law... 


n.  Public  Law... 


Faitnenhip. 


Adminiatntivi  law. 

Cnminal  law.    ^ 

lalefoMkiBal  !*«.  ' 
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PUBLIC  LIBRARY  AND  POPULAR 
BDUCATION.  The  Growth  of  the  Demo- 
cntic  Idea  in  Public  Lllontrlem. — Historically, 
die  librarv  has  always  beeo  an  adjunct  to  e6\l- 
catioD.  The  temple  libraries  of  the  E^ptians 
and  Assyrians,  the  public  libraries  of  fte  Ro- 
mans, the  monastery  and  cathedral  librarias 
and  the  libraries  of  the  medixval  unlversitlea 
kept  the  educational  purposEfi  of  the  library 
coDKciotiBly  in  the  foreground. 

CaSBiodorus  and  Saint  Benedict  in  the  6th 
century  emphasized  the  spiritual  benefit  to  be 
received  from  copying  and  studying  the  Holy 
Scriptures.  Alcuin  (ca.  735-804)  was  a  Kbrarian 
and  a  user  of  libraries  as  well  as  a  great 
teacher.  The  early  universities  at  Trives,  Con- 
Btantincple,  Bagdad,  Cairo,  Cordova,  to  say 
nothing  of  later  universities,  were  noted  for 
their  libraries  no  less  than  their  teaching  fac- 

CithedraL  mmastety  and  other  libraries  for 
the  cler^,  founded  in  the  earlv  centuries  of 
the  Christian  era,  have  persisted  to  our  own 
time.  In  September  1537  an  'injunction*  pro- 
vided that  Bibles  dould  be  put  at  public  ex- 
Ce  into  every  paridi  church  in  Enn^and 
the  free  tiae  of  the  parishioners.  Is 
1651  Humphrey  Chetham  bequeathed  severd 
ooUections  of  books  to  different  parishes  to 
serve  as  parish  libraries.  Other  similar  bene* 
factions  led  Dr.  Thomas  Bray,  the  founder  of 
the  Society  for  the  Propagation  of  the  Gospel, 
to  secure  the  passage  by  Parliament  of  *An 
act  for  the  better  preservation  of  parodiial 
libraries  in  that  part  of  Great  Britain  called 
England.*  The  ioea  was  tiot  confined  to  Eng- 
land. Johannes  Megapolensis,  the  first  pastor 
al  AJbany,  had  a  library  of  25  volumes  fur- 
qtshed  by  Patroon  Van  Rensselaer  for  pastoral 
use.  The  Rev.  Thomas  Hray  in  1697  proposed 
the  purchase  of  *Lending  fibraries  in  all  the 
deaneries  of  England  and  parochial  libraries  for 
Maryland,   Virginia   and   other  of   the   forei^ 

filan  tat  ions.*  A  number  of  these  parochial 
ibraries  were  sent  to  Annapolis,  Albany,  Bos- 
ton New  York,  Philadelphia,  Williamsburg 
and  elsewhere.  Tbe  provincial  library  at  An> 
napQlis,  which  was  sent  there  in  IW7,  numbered 
nearly  1,100  volumes,  and  was  *prc>faably  the 
first  free  circubting  library  in  the  United 
Slates.* 

Bray  at  first  intended  the  parochial  libraries 
to  be  for  the  use  of  the  clergy.  He  soon 
changed  their  purpose  to  'lending  libraries* 
open  to  all,  the  local  collections  to  be  supple- 
mented by  the  larger  provincial  libraries.  He 
says ;  *I  hope,  though  the  design  seems  more 
immediately  directea  to  the  service  of  the 
clergy,  yet  gentlemen,  physicians  and  lawyers 
will  perceive  they  arc  not  neglected  in  it  ,  .  . 
And  indeed  those  persons  of  quality  whose 
eldest  sons  being  commonly  brought  up  to  no 
employment  have  a  great  deal  of  time  lying 
upon  their  hands,  seem  to  me  to  be  as  nearly 
concerned  as  any  to  favor  it  For  many  of 
these  youn^  gentlemen,  when  removed  from 
the  QniversitieB  .  .  .  residing  all  their  Hfe- 
tlme  in  countries  where  they  can  meet  with  no 
books  to  employ  themselves  in  reading  and 
whereby  they  m:qr  be  able  to  improve  the  talent 
they  have  there  gained ;  they  do  therefore  too 


country.*  Bray  here  emphasizes  die  value  of 
the  library  as  a  continuation  school  for  the  bity 
as  well  as  its  vocational  value  to  the  clergy. 
Nevertheless,  broad  as  his  ideas  were,  they 
were  essnitially  aristocratic  as  welt  became  a 
period  almost  devoid  of  any  appreciation  of  the 
need  of  universal  education  and  in  whidi  lit- 
eraiy  culture  was  a  class  distinction,  not  a  rec- 
c^nixed  public  need.  This  is  doubtless  the  chief 
reason  why  Bray's  libraries  failed,  for  the  most 
part,  to  aocomplish  what  he  expected  of  them, 
and  why  most  ot  them  became  not  only  inactive 
but  actually  extinct. 

A  more  significant  movement  in  the  educa- 
tional purpose  of  the  library  was  the  foimd>- 
tion  by  Benjamin  Franklin  in  1731  of  the  li- 
brary of  the  Junto.  BoA  club  and  library 
were  deliberately  planned  for  the  self-improv(»- 
ment  of  the  members.  The  Hbrary,  \riiich  after- 
ward developed  into  the  Library  Company  of 
Philad^hia,  was  the  first  of  the  subscripti<ni 
libraries  which  under  the  name  of  Mechanica*, 
Athenaum  or  Society  libraries.  Young  Uen'i 
Inatitutes,  etc,  soon  spread  throughout  the 
United  States  and  England.  ThooRfa  this  was 
a  proprietary  librarv,  it  was  a  collection  for 
tradesmen  and  mechanics  as  well  as  for  the 

Kntry.  Within  a  few  weeks  after  the  firat 
oks  arrived  the  directors  agreed  that  the  li- 
brarian *may  permit  any  civil  gentleman  to  pe- 
ruse the  books  of  the  Library  in  tbe  Library 
room.*  Franklin's  democratic  purpose  is  shown 
by  tbe  reference,  in  his  'Autobiography*  (Chap. 
V)  to  this  library:  *This  was  the  mother  of  aB 
North  American  subscri^on  libraries,  now  so 
numerous.  These  libraries  have  improved  die 
genera]  conversation  of  the  Americans,  made 
the  common  Iradesmeo  and  farmers  as  intelli- 
gent as  most  gentlemen  from  other  countries, 
and  perhaps  have  contributed  in  some  degree  to 
the  stand  so  generally  made  througbont  tbe  col- 
onies in  defense  of  their  privileges."  Libraries 
of  this  type  were  reaUy  more  nearly  free  thas 
their  names  imply.  THey  were  open  to  practi- 
cally everyone,  their  fees  were  usually  small 
and  entirely  free  use  of  their  reading-nxmis 
was  a  fairly  general  practice.  Together  with 
the  small  local  'lyceum*  Ubraries  which  became 
very  common  in  the  fifth  to  the  seventh  decade 
of  the  19th  century,  they  did  much  to  promote 
the  reading  of  American  literature  and  to  shape 
American  popular  opinion. 

Two  nouble  library  conferences  (in  18S3  in 
New  York  and  1876  in  Philadelphia)  greatly 
stimulated  the  development  of  me  American 

Eublic  library.  Uany  libraries  supported  by  pub- 
C  tax  for  public  use  were  already  in  existence. 
New  York  State  in  1835  had  established  a  sys- 
tem of  'district  libraries"  in  each  school  dis- 
tria  of  the  State  for  the  free  use  of  the  people 
of  the  i£ strict.  Similar  legislation  was  passed 
in  many  other  States  but  in  few  cases  was  tbe 
use  of  the  Ubrary  at  alt  commensurate  with  the 
hopes  of  the  founders.  The  chief  reason  was 
that  the  library  existed,  in  most  cases,  as  aa 
unadtninistered  collection  of  books,  growing  or 
dimini^ing  by  chance  and  with  bttle  or  no  ref- 
erence to  the  tastes  or  needs  of  its  patrons.  The 
idea  that  the  education  of  tbe  people  ihrouf^ 
reading  should  be  fostered  by  State  revenues 
and  not  left  by  chance  to  proprietary  or  en- 
dowed  institutions  was  of  slow  evolution.  MaiiT 
libraries  had  long  been  'public*  in  the  sense  of 
aUowing  an  to  use  diem  who  wished  to  do  so 
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umes,  though  its  collection  numbered  nearly 
200,000  volumes,  chiefly  because  it  wbs  never  b 
really  popular  library.  This  is  typical  of  nearly 
ail  oi  the  so-called  public  libraries  in  Europe 
and  America  up  to  the  last  quarter  of  the  19th 
century. 

The  new  type  of  public  library  waa  described 
in  18?6  by  Dr.  William  F.  Poole  aa  IMows: 
*The  pubhc  library  which  we  are  to  consider  is 
estabhshed  by  state  laws,  is  supported  by  local 
taxation  and  voluntary  gifts,  is  maraeed  as  a 
public  trust,  and  every  citizen  of  die  dty  or 
town  which  maintains  it  has  an  equal  share  in 
its  privileges  of  reference  and  circulation.  It 
is  not  a  library  simply  for  scholars  and  pro- 
fessional men  ...  but  for  the  whole  com- 
munity—  the  mechanic,  tfie  laboring  man,  the 
serving-girl,  the  youth  and  all  who  desire  to 
read,  whatever  their  ranlc  intelligence  or  condi- 
tion in  hfe.  It  is  the  adjunct  and  supplement 
of  the  common- school  system.  Both  are  estab- 
lished and  maintained  on  the  sanw  principles  — 
that  general  education  is  essential  to  the  highest 
-welfare  of  any  people:  and  considered  simply 
as  a  question  of  political  economv.  It  is  better 
and  cheaper  in  the  long  run  to  educate  a  com- 
munity than  to  support  prisons  and  reforma- 

Uassachosetis  in  1847  had  authorized  Bos- 
ton to  tax  itself  for  a  free  public  library;  New 
HampsIuTe  in  1S49  rassed  a  general  law  en- 
abling towns  to  establish  and  maintain  libraries 
by  public  taxation.  William  Ewart  secured  in 
1850  the  passage  of  &  bill  permitting  ■the  es- 
tablishment of  public  libraries  and  museums  in 
all  municipal  towns,  in  England."  Massachu- 
setts in  1851  passed  a  general  law  permitting 
towns  throughout  the  State  to  establish  and 
maintain  public  libraries  by  puMic  tax.  The 
v^ole  underlying  purpose  of  such  libraries  is 
democratic.  Everyone  has  equal  opportwiity  to 
use  the  books  he  needs  for  culture,  recreation  or 
for  aid  in  his  daily  vocation.  As  the  public 
school  has  more  gcrerally  recognized  the  duty 
of  fiictng  the  individual  student  to  talce  an  in- 
dividual pait  in  society  instead  of  merely  put- 
ting him  throu^  a  uniform  course  of  general 
training,  the  educational  value  of  the  library  has 
been  more  Kencrally  recognized.  The  school 
library  has  been  developed  to  meet  the  need  of 
those  still  in  school.  The  public  library  meets 
the  needs  both  o(  those  still  in  school  and  those 
who  have  left  school.  By  far  the  greater  part 
ot  the  people  of  any  country  leave  school  with 
only  a  slight  amount  of  formal  training.  Com- 
pulsory education  seldom  extends  beyond  the 
14th  or  at  most  the  16th  year.  Private  libraries, 
especially  in  the  United  States,  are  nol  generally 
Increasing  in  number  or  value.  Individual  edu- 
cation on  dvic  problems  in  whose  determina- 
tion every  voter  has  a  part  can  in  most  cases 
be  obtained  in  any  adequate  degree  only  through 
an  active,  well-selected  pubUc  library.  Presi- 
dent Hibbcn  of  Princeton  University  says : 
"At  this  time  [1916},  when  the  whole  world 
seems  rushing  on  to  an  unknown  future,  jrou  {li- 
tirarians]  are  holding  fast  the  great  arucles  of 
the  past.  You  are  guarding  the  sources  of 
knowledge.    The  library  is  to-day  the  only  ab- 


Kdutely  defnocratic  inttitaticn  that  m&o  pos- 
scsstc*  Andrew  Carnegie  Kivei  as  the  greatest 
recent  accomplishment  of  the  nufaUc  library: 
'The  spread  of  the  truth  that  the  public  library, 
free  to  all  the  people,  gives  nothing  for  nothing; 
that  the  reader  must  himself  climb  die  ladder 
and  in  climbing  gain  Icnowledge  how  to  live  his 
life  well.* 

Democracy  in  any  country  cannot  safely  «Dn- 
tent  itself  with  devektjnng  a  hi^  averaipe  of 
Intelligence,  essential  a*  this  is.  Exceptional 
citiaen*  must  be  enabled  to  devdop  their  excep- 
tional  abilities,  for  the  service  of  the  irtKue 
coRunnsity.  Every  ^blic  library  most  aim  to 
«>llect  some  matcnal  which,  thoiigh  directly 
used  by  only  a  minority  of  its  pubSc,  throng 
them  serves  the  whole  comnntidty.  Not  <Mdy  do 
the  larger  libraries  aid  the  research  student  by 
their  own  collections,  but  virtually  the  whole 
country  can  be  served  through  inter-Ubrary 
Joans  of  material  valuable  only  to  the  excep- 
tional few. 


^ne  more  step  is  necessary.  Present-day  soci- 
ety is  so  rapidly  developing  new  idcatt  and 
modifying  old  ones  that  constant  self^nstruc- 
tioQ  in  prevalent  current  opinion  is  necessary 
for  good  citizenship  and,  cooaequently,  for  na- 
tional stability.  No  school  course  can  give  this 
to  the  atlult.  The  public  library,  whose  duty  is 
to  contain  books  and  perio<GcaIs  on  all  phases 
of  controverted  subjects,  is  the  only  institution 
which  can  even  measurably  give  this  instruction 
at  times  and  in  forms  suited  to  individual  needs. 

The  recent  war  has  shown  dearly  the  im- 
.portance  of  tnorale  in  military  afFairs  and  every 
well -considered  scheme  for  the  sodal  readjust- 
ments which  are  following  the  war  has  in- 
cluded the  development  of  peace-time  morale. 
The  library  cultivates  dvic  morale  through  its 
recreational  reading  as  well  as  through  its  pro- 
fessedly educational  books.  Even  the  business 
library  has  this  for  one  of  its  aims.  The  good 
library  of  this  m)e  usually  includes  recreational 
books  as  a  welfare  project. 

Official  Connection  of  Library  and  Public 
SducatioD.—  Many  legal  decisions  in  the 
United  States,  England,  Canada,  Scandinavia 
and  elsewhere  have  ofhdally  recognized  the  li- 
brary as  an  educational  institution.  It  is  on  this 
basis  that  the  library  chiefly  bases  its  claims  to 
tax  exemption  and  to  <Urect  tax  support     In 

virtu  '•  •  ■     • 

libra 

which  directs  public  educatior 

In  the  United  States  the  connection  between 
the  public  library  and  popular  education  is  usu- 
ally made  by  uie  State  Library  Coiiimis«ion 
or  by  making  the  library  activities  of  the  Stale 
a  duty  of  the  Sute  Education  D^tartmeot  (as 
in  New  York  and  Utah). 

Since  popular  education  in  the  United  States 
most  nearly  follows  a  democratic  ideal,  it  is 
natural  that  the  connection  of  public  education 
and  public  library  is  closer  than  in  a^  other 
country.  Canada  (cdpedaUy  in  die  pnwince  of 
Ontario^  and  most  European  countries  include 
botb  scaool  and  library  under  tktif  ministries 
of  education.    In  Norway  and  Denmark  Acn 
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is  a  general  tendency  lo  consider  both  school 
and  library  essential  in  popular  education. 
England  is  be^Dniiig  to  show  a  sLmikr  dis- 
position—  an  example  followed  in  varyinR  de- 
grees by  many  o£  ner  colonies.  In  Italy,  the 
connection,  thauf^  theoretically  recoRnized,  is 
not  practically  realized  Co  any  Kreat  extent 
Ftatx:e  and  Germany,  with  their  Hind  courses 
of  elementary  and  secondary  traininK.  dis- 
courage rather  than  encourane  intS vidua!  re- 
search for  those  below  the  university  and  make 
little  attempt  to  esttJ>lish  or  use  puUic  libraries 
for  (Greet  educadonal  pttrposes.  Several  prov- 
inces of  India  (notably  Baroda  and  llie  Pun- 
jab) have  established  library  tystems  for  the 
purpose  of  pcvular  education. 

Specific  Eifaiotional  Activitia  of  the  Pid»- 
Uc  Librarr.— The  main  lines  of  direct  ednca- 
tiooal  activity  in  viogne  in  American  libraries 
are  noted  below.  They  are  characteristic  of 
the  work  of  nearly  all  of  the  better  public  li- 
braries of  the  coimti^,  though  the  emphasis  on 
different  activities  will  vary  in  different  places. 
These  are  also  in  the  main  the  same  as  those 
of  odier  countries  in  which  the  public  library 
is  recc^uiied  as  a  part  of  tbe  puUic  educa- 
tional system. 

(s)  Work  with  Schools.— The  sdiool  H- 
braxy,  definitely  planned  as  an  auxiliary  to  the 
school  course,  is  rapidly  assuming  a  place  «f 
its  ovm.  Its  limited  purpose  will  always  more 
or  leas  limit  its  indepen^t  development.  The 
public  libratT  can  and  usually  does  siqtplement 
the  stiool  Ubrary  in  various  WBy«.  Instruc- 
tion in  the  nse  of  books  and  libraries  is  often 
given  in  the  public  library.  Books  which  the 
school  library  cannot  afford  or  which  it  needs 
only  occasionally  are  purchased  by  the  public 
library  and  books  and  space  are  reserved  in 
reading-rooms  for  the  use  of  individual  pupils 
as  well  as  entire  classes.  Reference  lists  are 
comialed  for  the  use  of  teachers  and  pupils 
and  the  attention  of  teachers  is  called  to  re- 
cent material  of  use  in  sdiool  work.  Stitool 
colIectiDns  of  pamfdilets,  clippings,  maps,  pic- 
tures and  lantern  slides  are  snpplemented  by 
loans  from  the  local  public  library  collection. 
MaUrial  b  made  accessible  at  the  public  library 
at  hours  wlien  the  school  library  cannot  con- 
veniently be  kept  open.  Much  of  the  tech- 
nical routine  of  catalogitiK,  classificatiDn.  book 
purchase,  etc^  is  frequently  done  tbrouKh  the 
pubKc  library.  In  si>roe  cases,  especially  in 
small  places,  school  and  Dubhc  library 


for  gene  -t  ^blic  use,  are  maintained  in  public 
school  btuldings.  This  interrelation  of  the  two 
types  of  libraries  tends  to  make  habitual  the 
use  of  the  library  after  the  pupil  has  left  schooL 
In  s  rather  large  number  of  cases,  the  public 
library  selects  the  school  librarian  and  adDMi»- 
isters  the  school  library  Eub;jcct  to  the  general 
consent  of  the  school  autlionties. 

(b)  Work  with  Children.— The  children's 
room  of  the  public  "brary  also  supplements  the 
work  of  the  school.  The  story-hour  and  the 
collection  of  children's  literature  enable  the 
child  to  read  voluntarily  along  the  lines  of  his 
individual  tastes.  A  wder  range  of  subjects 
and  a  greater  frcsdom  of  treatment  than  the 
school  can  ^ve  are  u;t)»lly  open  to  the  dtil- 
dren's  Ubranan.    This  is  especially  important  in 


connection  with  elementary  schools  and  the 
teiidDiC]r  of  teacher,  school  librarian  and  chil- 
dren's Ubrarian  to  work  together  in  this  direc- 
tion is  increasing. 

(c)  Work  with  Chiba  and  SodetieB.— 
This  work  may  be  either  with  children  or 
adults.  In  the  former  case  it  is  usually  coti- 
ducted  by  the  children's  department  of  the  pub- 
lic library  either  independently^  or  in  connec- 
tion with  some  distinct  organizatioo  such  as 
the  Boy  Scouts,  Girl  Scouts,  etc  Carefully  se- 
lected coUectioas  of  books  suited  to  the  age  and 
taste  of  the  club  members  are  provided,  and  in 
many  cases  meeting-rooms  are  provided  1^  the 
library.  Boys'  and  giris"  reading,  debating  or 
social  clube  are  also  often  organized  and  con- 
ducted by  the  library.  The  voluntary  character 
of  these  dubs  and  ttie  usual  Insistence  on  self- 
government  not  only  act  favorably  on  the  older 
boys  and  girls  who  have  left  school  but  react 
very  favoraUy  on  those  still  in  school. 

The  adult  clubs  whose  activities  arc  related 
to  the  library  vary  in  character  from  trade 
unions  and  oUier  industrial  societies  (to  whom 
industrial  as  weH  as  recreational  books  are  sup- 
plied) to  classes  of  aliens  learning  English  and 
to  social  clubs  with  literary  or  sodolo^cal  pur- 
poses. Suitable  books  and  other  printed  ma- 
terial are  furnished  and  the  library  often 
serves  as  a  clearing-house  for  the  dub  activi- 
ties. As  a  public  institution,  impartial  in  its 
um  to  furnish  aay  legitimate  informatioo  on 
any  question  affecting  public  welfare,  the  li- 
brary is  pre-eminently  suited  to  be  an  agent  in 
the  demonstration  of  practicable  democracy.  Its 
educational  service  is  especially  direct  in  supple- 
menting the  conscious  attempt  at  sdf-culture 
which  is  the  'sual  feature  of  these  clubs. 

(d)  Lectures  and  ExhibitiooB.— Closely 
allied  in  purpose  with  the  work  of  the  public 
library  with  clubs  are  the  lectures  and  exhibi- 
tions held  under  its  auspices  in  the  audito- 
riums which  are  a  part  of  most  modem  pub- 
lic library  buildings.  These  are  often  con- 
ducted by  outside  organizations  to  which  the 
Kbrary  gives  a  meeting-place  or  exhibit- room. 
In  such  cases  the  library  usually  attempts  to  de- 
velop and  conserve  the  educatiooal  results  by 
preparing  lists  of  books,  periodicals  or  prints 
relating  to  the  subject  of  the  lecture  or  ex- 
hibit or  by  making  prominently  accessible  the 
sdected  resources  ot  the  library  on  the  sub- 
ject In  other  cases  the  library  prepares  the 
exhibit  or  pjans  and  conducts  the  lectnre-fcourse 
and  supplemcAts  it  by  its  printed  material. 
Exhibits  of  local  industries,  arts  and  crafts 
and  current  and  local  history  have  ^wn  rather 
de&iite  educational  results.  At  present  the  pub^ 
lie  library  is  often  the  only  siihslitute  for  (he 

Sublic  museum.  When  the  work  of  the  public 
brary  and  die  putdic  museum  become  more 
closely  related,  greater  results  may  be  esLpected. 

(e)  Civic  Sdacati^L — The  library's  con- 
tribution lo  dvic  education  has  already  been 
noticed.  By  supplementing  the  school  course, 
by  ^providing  standard  and  current  material  on 
CIVIC  matters,  by  aidii^  clubs  devoted  lo  the 
study  of  social  questjons  and  by  lecture  and  ex- 
hilHt  the  library  is  an  edticational  force.  It  fur- 
nishes the  impartial  publicity  whidi  promotes 
discussion  of  public  affairs  and  which  leads  to 
more  intelligent  decisions  concerning  Ihetn. 

The  European  War  revealed  the  ^ective- 
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ncss  ai  the  library  as  an  asvnt  in  edncational 
propaganda.  The  promoters  of  die  liber^ 
loan  campaigns,  tfae  allied  war  service  'Cam- 
paigns, the  land  army  and  similar  movements 
found  it  an  admirable  agent  for  die  effective, 
economical  distribution  of  their  printed  mate- 
lial  as  well  as  for  the  display  of  their  posters 
and  other  advertising  material.  It  furnished 
material  for  speakers  and  writers  for  the  vari- 
ous campaigns.  Its  effectiveness  in  diis  di- 
rection MS  led  it  to  be  used  by  other  agencies 
for  public  service.  Its  use  as  a  clearing-house 
for  public  information  of  all  kinds  seems 
destined  to  increase.  Its  public  usefulness  in 
diis  direction  must  obviolisly  depend  on  the 
judgment  shown  by  the  librarian  in  dccidinK 
what  organizations  and  movements  arc  granted 
fliis  library  privilege  and  by  the  extent  to  w^ich 
they  are  pernutlea  or  encouraged  to  me  it 

In  the  broader  field  of  intematiotial  rela- 
tions the  public  library  can  play  a  very  Import- 
ant part  throUKh  its  selection  of  material  deal- 
ing with  the  life,  thought  and  natural  resources 


ready   mentioned.     It   is    already  provitig    of 

freat  service  to  schools  with  inadequate  library 
acilities  on  whom  the  present  program  of 
Americanization  has  been  imposed  with  Uttle 
opportunity  for  preparation  to  carry  it  out 

In  the  special  held  of  Americanizing  the 
alien  the  library  has  been  of  very  direct  sermce. 
It  has  supplemented  the  efforts  of  the  school 
and  other  social  organizations.  It  has  often 
anticipated  IJidr  methods.  To  many  foreigners 
the  library  has  been  die  only  public  institution 
Standing  for  ejiual  opportunity  for  voluntary 
effort.  Its  auditorium  has  often  been  the  only 
respectable  meeting  place  open  without  taint  of 
specific  social  or  r«lisiotis  propaganda  to  the 
alien  social  group.  It  has  kept  alive  the  human 
relations  of  the  alien  by  givmg  him  books  and 
periodicals  in  his  own  language,  dealing  with 
the  United  States  as  well  as  with  his  native 
land.  It  has  organized  classes  for  the  study  of 
English  and  of  American  institutions  and  has 
freely  furnished  its  books  to  other  instruc- 
tional agencies.  Its  service  is  to  individuals, 
not  to  nationalities  or  to  classes  In  the  mass. 
Through  the  cultivation  of  individual  thinking, 
—  the  motive  principle  of  democratic  educa- 
tion,—  it  discouraf^es  mob  thinking  and  mob 
action  and  maintains  the  traditional  American 
attitude  toward  civic  rights  and  duties. 

<fj  Esthetic  Bducation. —  The  growing 
consciousness  of  the  American  public  to  the  im- 
portance of  the  cultural  in  American  life  is  di- 
recdy  aided  by  the  public  library.  The  import- 
ance of  the  hbrary  in  cultivating  literary  taste 
is  generally  recognited.  Much  of  the  support 
of  Its  wonc  is  based  on  its  success  in  getting 
the  public  to  use  the  best  books,  from  a  literary 
and  ethical  standpoint,  which  the  indivlduu 
members  of  that  public  can  read  with  profit 
Its  undoubted  influence  in  the  formation  of 
public  taste  in  this  direction  sometimes  obscures 
its  equally  direct  service  in  snthetic  education. 

Nearly  every  large  public  librarj;  and  many 
small  ones  maintain  collections  of  prints  and  act 
as  distributing  centres  for  lantern  slides,  mo- 
tion pictures  and  other  illustrative  material 
either  frtMU  their  own  detection  or  lent  by 
larger  or  more  special  libraries  or  departments 
of     education.     (See    Visual    Insisuction). 


Under  present  housing  conditions  the  public 
library  is  often  the  only  practicable  public  place 
for  tbe  collection  of  orints  and  the  larger  and 
more  cosdy  illustrated  hooks  and  monograite 
on  art  Some  libraries  and  educadoa  depart- 
ments lend  framed  pictures  for  school  and 
home  use.  The  library  art  callection  promotes 
local  arts  and  ci»f  ts  as  well  a.5  art  appredation 

Nearly  all  public  libraries  include  some  books 
on  the  history  and  criticism  of  mnsic  Colleo- 
dons  of  musical  scores  and  single  composidons, 
instrumental  and  vocal,  are  common.  A  few 
libraries  maintun  coUecdons  of  musk  rolls  ior 
mechanical  piano-players.  Hie  high  cost  and 
perishable  character  of  talking  ma<mine  records 
has  so  far  prevented  the  establishment  of  many 
such  collections  for  public  use,  but  some  l>- 
braries,  notably  in  California,  have  formed  siich 
collections.  Many  school  libraries  have  collec- 
tions of  these  records  selected  for  their  direct 
educational  value.  The  success  of  many  re- 
cent 'community  siiigs*  has  been  partly  de- 
pendent on  the  music  coltecdon  of  the  local 

In  the  matter  of  permanent  art  e:dubits  the 
library  is  properly  subordinate  to  the  public 
museum.  In  the  absence  of  the  latter  and  to 
supplement  it,  the  library  exhibits  as  noted 
above  can  have  distinct  educational  value. 

BiUiography.—  Much  material  on  this  sub- 
ject is  scattered  through  educational  and  library 
periodicals.  Specific  references  may  be  found 
m  Cannons,  H.  G.  T.,  '  BibHograirfiy  of  Library 
Economy>  (London  1910);  'Lifcrary  Wort 
Cumulated'  (Minneapolis  1912) ;  Hortxschan- 
sky.  A.,  'Bibliographie  des  bibtiothefcs-  und 
buchwesens'  (Leipzig,  annual) ;  and  in  the 
monthly  summaries  of  library  literature  of  the 
Library  Journal.  The  annual  volumes  of  the 
National    Education    Assodadon   also    include 


die  Uni.  _  

include  valuable  summaries  and  special  articles. 
Among  the  more  ^tedfic  books  and  ^m- 
phlets  are  the  following;  -Adams,  H.  B.,  *Fub- 
lic  Libraries  and  Popular  Education*  (Albany 
1900)  ;  Alexander,  C.  B.,  'The  Library  in  the 
Economy  of  the  Sute>  (New  York  1916) ; 
Ayres,  L.  P.,  and  McKinnie,  Adele,  'Public  Li- 


Library  and  die  PuMic  SdiooP  (New  York 
1914);  Dana,  J.  C,  'Libraries*  (New  York 
1916)  ;  Emery,  J.  W.,  'The  Library,  the  Sdiool 
and  the  Child'  (Toronto  1917) ;  Hardy,  E  A., 
'The  Public  Library,  Its  Place  in  Our  Educa- 
tional System'  (Toronto  1912)  ;  Powell.  SoiAia 
H.  H.,  »The  Children's  Library  a  Dynamic 
Ftorce  in  Educadon'  (New  York  1917). 

FRAnK  K.  Waltkb, 
Viee-Direetor,  New  York  State  Uhrary  School 
PUBLIC    LOAN  BANKS.     See  Banks 
AMD   Banking  — WoRLo's    Systems   anp   Fed- 
eral Reserve  System;  Modus  Flak,  The. 


PUBLIC  RKCORDS.    See  Abchives. 

PUBLIC  ROAD  AND  RURAL  BNOI- 
NBBRING, Office  of.  See  AouctJUtriK,  D>- 
rAnmtrr  op. 
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PUBLIC  SCHOOL   OROANIZA'nOH. 

This  article  on  school  organization  deatt  fiTSt 
-with  the  kind,  distribution  and  relation  oi 
schools  in  (he  community,  second  with  the  of- 
Kanizatton  of  ihc  supervisory  and  teaching 
force  in  the  system  and  in  tfae  individual  school. 
The  ordinary  units  of  school  organization  are 
rural  districts,  townships,  viilases  and  cities. 
Br  far  the  most  of  the  rural  schools  have  but 
one  teacher  who  instructs  all  the  ciiildren  who 
attend,  dividing  them  into  as  many  grades  as 
seem  desirable.  A  tew  rural  schools  have  Iwo' 
teachers  and  in  occasional  instances  a  larger 
amnber  is  employed.  The  township  system 
usually  includes  a  number  of  rural  schools  of 
one  or  more  departments  and  a  larger  cen- 
trally located  school  where  academic  studies 
and  perhaps  industrial  and  homematdnK  courses 
are  pnrsued.  The  proportions  of  the  (otsi  num- 
ber of  pupils  in  the  town*ip  registered  in  the 
outl^ng  schools  and  in  the  central  school  re- 
spectively vary  greatly.  In  some  instances  few 
if  any  outing  sdiools  are  maintained  and 
pupils  are  brought  to  ihe  central  school  by 
carryalls  or  auto  buses.  In  other  cases  only 
the  pupils  of  high  school  age  or  those  of  the 
upper  grades  and  the  hi);^  school,  are  brought 
to  the  central  school,  while  ^e  smaller  children 
attend  rural  schools  near  their  homes. 

In  order  to  explain  most  easily  the  school 
organization  of  communities  of  varying  sizes, 
the  development  of  a  typical  school  -system 
from  villas  to  city  will  be  described.  A  small 
village  usually  maintains  either  a  'graded* 
school,  liiat  is,  a  school  with  teachers  and  pupils 
sufficient  to  maintain  a  full  eight-grade  organi- 
zation, or  a  combined  (crade  school  and  high 
school.  In  this  way  the  terra  'high  school*  is 
sometimes  used  rather  deceptively  to  denote  a 
school  in  reality  consisting  of  bodi  high  s^ool 
and  grades.  As  the  village  grows  there  are 
likely  to  be  added  outlying  grade  schools,  at 
first  small  with  the  lower  graoes  only,  and  later 
with  complete  grade  organization.  At  about 
this  time  the  hi^  school  is  likely  to  be  sepa- 
rated from  the  grades  and  placed  in  a  building 
adapted  to  its  special  needs.  As  the  villag>e  de- 
velops info  a  large  city  grade  schools  multiply 
and  the  number  of  hi^  schools  increases. 
Special  high  sdiools  for  mduslrial,  commercial, 
homemaking,  vocational  instruction  are  added, 
or  these  lines  of  work  form  recognized  depart- 
ments of  the  regular  high  school.  Grade  schools 
will  be  placed  as  the  density  of  the  population 
demands  and  high  schools  will  be  so  located  as 
to  serve  definite  sections  of  the  city.  Unless 
the  city  develop  beyond  the  half  million  mark 
there  will  probablj;  not  be  more  t4ian  one  or  at 
most  two  special  high  schools  such  as  those  just 
named,  and  these  will  be  centrally  located. 

The  development  of  the  junior  hit^  school, 
a  form  of  dt^  school  organization  which  at  the 
time  of  writing  is  found  in  but  comparatively 
few  American  villa^s  and  dtie&  seems  likely 
to  bring  about  within  a  period  of  years  a  gen- 
eral reorganization  of  school  systems.  It  is 
sufScieot  to  say  here  that  the  juniar  high  school 
contemplates  the  divi»on  of  the  12  years  of 
public  school  education  into  three  periods,  prob- 
ably widi  one  or  the  odier  of  the  following 
grouinngs:  6-3-3,  or  b-2-A.  There  will  be  an 
eleroeotary  course  of  nx  years,  a  junior  high 
school  course  of  three  or  two  years  and  a  lenior 


high  sdiool  course  of  Aree  or  tour  years.  Thij 
change  would  necessitate  the  placing  of  six- 
year  grade  schools  as  needed,  junior  high 
schools  as  required  as  centres  to  whidi  pupils 
from  a  number  of  elementary  schools  would 
come,  and  high  sdiools  in  turn  as  centres  to 
whidi  the  graduates  of  a  number  of  jimior 
high  schools  would  come. 

The  chief  administrative  officer  of  a  small 
school  Is  the  principal  who  has  charge,  under 
the  direction  of  the  local  school  trustee  or  trus- 
tees and  usually  of  the  county  or  State  sdiool 
authorities,  of  the  organization  and  instruction 
throughout  the  school.  In  small  schools  the 
principal  gives  much  of  his  time  to  classroom 
instruction,  but  as  the  schools  grow  lander  less 
time  is  given  to  instruction  and  more  to  super- 


grade  schools  give  all  or  essentially  all  of  their 
time  to  supervisory  duties.  Although  there  is 
naturally  much  variation  in  this  respect,  it  is 
seldom  that  a  principal  teaches  more  than  a  few 
hours  wedely  if  he  has  the  supervision  of  15 
to  20  teachers. 

In  larger  communities  the  chief  school  ad- 
ministraiive  officer  is  the  superintendent.  In 
different  parts  of  the  country  the  term  has  very 
different  significance  as  to  size  of  the  com- 
munity and  the  number  of  teachers  supervised. 
Usually  in  a  community  having  a  siqterintend- 
ent  there  are  more  school  buildines  than  one 
and  the  superintendent  is  not  a  tiart  of  the 
organization  in  any  one  building,  but  maintains 
an  office  frequently  outside  of  Uie  school  build- 
ings and  has  the  same  supervisory  relation  to 
all  of  theciL  In  its  simplest  form  a  typical 
school  system  organized  under  a  superintendent 
consists  o£  the  superintendent,  two  or  more 
grade  principals  with  separate  teaching  staffs, 
and  ordinarily  a  high  school  ^ncipal  and  teacii- 
ing  force.  Tliis  ot^anization  is  subject  to  many 
possible  variations.  As  has  been  said  elsewhere 
in  this  article,  development  is  along  the  Une  of 
additional  groups  of  grade  school  high  school 
and  technical  school  teachers,  adx  group  hav- 
ing its  principal.  In  large  city  systems  assist- 
ant superintendents,  supervisors  of  instruction 
in  the  various  subjects  and  officiab  charged 
with  the  care  of  buildings,  records,  finances, 
etc.,  are  added, 

Witbin  the  individual  school  there  may  or 
may  not  be  further  organization.  This  is 
largely  dependent  upon  the  siKe  of  ihe  school. 
When  the  number  of  teachers  in  the  grade 
school  becomes  too  large  for  the  principal  to 
supervise  effectively  be  is  usually  assisted  by 
one  or  more  of  the  following  department  prin- 
cipals :  primary,  grades  one  to  three,  intennedi- 
at^  grades  four  to  six,  grammar,  grades  seven 
and  eight,  or  by  an  assistant  princiiul  with  gen- 
eral duties.  The  high  school  principal  in  a 
school  large  enough  to  liave  about  three  or 
more  teachers  of  each  subje^  i.e.,  of  English, 
mathematics,  eK.,  ie  assisted  by  heads  or  diair- 
men  of  departments,  throuf^  whose  hands  goes 
more  or  less  of  the  administrative  work  regard- 
ing the  ori^nizatian  of  classes  and  supervision 
of  instruction  in  the  respective  subjects.  In 
large  city  high  schools  assistant  principals  are 
frequently  provided. 

Randolph  T.  Cokgdoh, 
Principal.  Statt  Normal  School,  Pottdam,  N.  F,       . 
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PUBLIC  SCHOOLS.  The  idea  of  a  free 
public  sdiooi  maintained  entirely  at  municipal 
or  State  expense  and  aJtogetLer  under  State 
and  secular  control  is  a  modem  development, 
which  was  n<rt  realixed  until  the  19th  century. 
The  growdi  of  democracy  in  the  last  100  years 
has  been  one  of  the  chief  causes  of  the  rapid 
advance  of  the  free  and  seculariied  public 
school  system.  Only  in  the  United  States,  how- 
ever, has  the  public  school  system  had  a  de- 
velopment such  as  a  democratic  society  logically 
demands. 

A  system  to  be  Xruly  democratic  must  liave 
the  following  characteristics:  (1)  It  must  be 
free  to  all ;  (2)  it  must  extend  over  all  stages 
of  education;  (3)  it  must  have  what  is  called 
the  "educational  ladder*-  that  is,  pupils  must 
be  able  to  pass  upward  freely  from  one  (trade 
to  the  next  higher;  and  (4)  it  must  be  patron- 
ized by  all  classes  of  the  commimin'. 

It  may  fairly  be  claimed  that  the  American 
public  school  system  has  now  reached  a  st^e 
where  all  these  ends  have  been  attained.  In 
Germany,  France  and  until  recently,  at  least, 
in  England,  public  education  has  not  been,  and 
is  not  even  now.  generally  free,  since,  though 
most  of  the  exprases  have  been  met  from  pub- 
lic or  institutional  (usually  religious)  sources, 
each  pupil  unless  a  pauner  has  had  to  pay  school 
fees.  No  educational  ladder  exists  in  those 
countries,  for  secondary  education  begins  at, 
eight  or  10  years  of  age  and  always  in  schools 
parallel  to  the  elementary  schools.  The  piqiil 
who  completes  the  public  school  at  the  age  of 
14  must  go  back  from  four  to  six  years  if  he 
wants  to  have  a  secondary  education.  In  the 
United  States^  however,  the  pupil  enters  the 
hiijih  school  without  loss  of  time,  sinre  the  high 
school  begins  where  the  elementary  sdhoal  ends. 
It  naturallv  follows  that  in  European  countries 
only  the  cnildren  of  the  "lower  classes'  attend 
the  elementary  schools,  and  that  it  is  only  in 
exceptional  cases  that  they  ever  find  their  way 
into  s<dioo]s  of  secondary  and  higher  education. 
From  the  bcpnning,  in  those  countries,  the  sec- 
ondary schools,  and  later  the  universities,  are 
patronized  by  the  hi^ier  social  classes,  rein- 
forced lo  some  extent  by  the  children  of  thrifty 
and  ambitious  members  of  the  lower  ones.  In 
diarp  contrast  to  this  state  of  affairs,  it  is  the 
jHxnid  boast  of  the  American  school  system  at 
Its  best  that  the  public  school  is  open  to  the 
poorest  and  is  good  enough  for  the  highest ; 
that  in  form,  at  leatt,  the  system  is  so  organ- 
ized that  tfce  road  is  open  for  every  child  in  the 
repubKc  to  carry  his  mental  development  to  the 
fairest  possible  point ;  for  not  only  are  elemen- 
tary  and  secondary  schools  free  and  properly 
articulated,  but  in  most  of  the  Stales  a  free 
education  is  offered  also  in  universities.  It  is 
furthermore  a  matter  of  daily  observation  that 
all  classes  of  our  population  freely  patronize 
the  public  schools.  IIk  ot^  considerable  ex- 
ception is  the  private  religious,  or  parochial, 
school,  where  Ae  motive  for  segregation  is  re- 
ligious, not  sodal.  Nearly  90  per  cent  of  all 
children  of  elementary  grade  attend  the  public 

Colonial  Beginiiiii^  of  PabUc  School 
Evolution.— The  beginnings  of  the  free  com- 
mon school  reach  back  to  the  earliest  colonial 
times.  In  New  England,  at  least,  the  predomi- 
nant motive  for  promoting  public  education  was 
leligiDus  rather  than  political.    The  elementary 


school  of  that  period  quickly  merged  into  the 
academy  or  secondary  school,  where  Ifae  promis- 
ing laib  were  prepared  for  college.  However, 
tlM  idN  that  the  early  ediKation  should  be 
free,  and  in  considerable  desree  compulsory 
upon  all,  found  early  expression.  The  General 
Court  of  Massachusetts  in  1642  enpmned  upon 
town  aalhorities  the  duty  of  seerag  tliat  all 
children  accniired  at  least  the  rudiments  of  an 
educatioo.  The  order  even  w«nt  so  far  as  to 
require  the  removal  of  duldren  from  those 
parents  who  persisted  in  bringing  up  their  off- 
spring in  ignorance.  The  sclecUnen  of  every 
town  were  further  required  *to  have  a  vigilant 
eye  over  their  brethren  and  nei^ibors.  to  see 
that  none  of  thevi  shall  suffer  so  much  barbai^ 
ism  in  any  of  their  families,  as  not  to  endeavor 
to  teach,  «y  themselves  or  others,  dieir  dtildren 
and  apprentices,  so  much  learning  as  may  enable 
&em  perfectly  to  read  the  Enclish  tongue  and 
(obtain)  a  knowledge  of  the  capital  taws;  tipoa 

rally  of  20  filings  for  each  neglect  therein.* 
1635  Boston  nude  public  provision  for  the 
support  of  a  school.  The  Act  of  1642  was 
greatly  strengthened  by  the  Massacbusetta 
Sfjiool  Law  of  1647,  which  required  all  towiu 
having  50  householders  to  'appoint  one  within 
their  town  to  teach  all  such  children  as  shall 
report  to  film,  to  write  and  read;  whose  waRes 
shall  be  paicL  either  by  the  parents  or  masrers 
of  such  (iuldren.  or  by  the  udiabitants  in  gen- 
eral,* and  which  furmer  required  that  where 
any  town  has  increased  to  100  families  or 
householders,  'they  shall  set  up  a  gmmmar 
school,  the  master  thereof  being  able  to  in- 
struct youths  so  far  as  Chey  may  be  fitted  for 
the  imiversity.°  This  law  laid  the  foundations 
for  the  present  free  elementary  and  the  free 
secondary,  or  high  school,  for  though  it  did 
not  insist  that  all  school  revenues  should  be 
raised  by  public  taxation,  it  provided  that  Aqr 
might  be  so  raised,  and  it  made  the  cormnunity 
responsible  for  tjie  establishment  and  mainte- 
nance of  schools  for  all  its  children.  In  1636 
New  Haven  set  up  a  school  under  Ezeldel 
Che«ver,  who  was  paid  'out  of  the  common 
stock  of  the  town.*  Rhode  Island  establi^tcd  a 
public  school  at  Newl>ort  in  1640,  and  Provi- 
dence one  20  years  later.  In  1633  the  first 
Dutch  schoolmaster  arrived  at  Manhattan,  when 
the  first  school  tax,  amounting  to  lA,  was 
levied  and  collected.  By  1650  the  SOO  in- 
habitants of  New  Amsterdam  p^d  th^r  school- 
masters regularly  from  the  public  treasury. 
More  or  less  rudimentary  b^nnings  of  pub- 
he  education  are  found  in  the  older  colonies, 
as  in  New  Jersey,  Pennsylvania,  Virginia  and 
the  Carolinas,  In  the  South,  however,  the  free 
school  idea  was  not  so  hospitably  received  as 
in  New  England  and  in  New  York.  An  oft- 
quoted  expression  by  Governor  Berkeley  of 
Virginia  may  be  cited.  When  the  English  Com- 
missioners of  Foreign  Plantations  asked  what 
course  was  taken  in  Virginia  for  instructing 
the  people  in  die  Christian  religion.  Governor 
Berkeley  replied,  "The  same  that  is  taken  in 
England  out  of  towns,  eveiy  man,  according 
to  his  ability  instructing  his  children.*  He  also 
added,  'I  thank  God  there  are  no  free  schools 
nor  printing  presses,  and  I  hope  we  shall  not 
have  them  these  hundred  years ;  for  learning 
has  brought  disobedience  and  heresy,  and  sects 
into  the  world,  and  printing  has  divulged  diem 
and   libels  against  the  best  of  govemments : 
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God  keep  us  from  both!*  So  lac  as  Virginia 
and  the  Teinain<t«r  of  the  South  were  concerned, 
gtx>d  Governor  Berkeley  had  his  wish,  for  it 
was  not  until  after  the  Civil  War  that  that  sec- 
tion of  the  United  Slates  was  supplied  with  any- 


pean  oountiies  at  this  period,  the  finanda)  re- 
spondbitity  for  the  education  of  children  wat 
lldd  to  beloni;  to  the  parents,  so  that  neither 
stMe  nor  cotmnnnity,  rehgious  or  charilnhle 
orginiiation,  ever  desired  to  make  edocation 
free,  exceri  for  chiktren  of  ^u|>ers  or  others 
unable  to  meet  the  expense.  The  idea  that  free 
BcboHs  are  only  for  paupers  or  the  very  poor 
permeated  most  of  the  American  colonies  dnr- 
ing  the  Revottttionary  period  of  American  edu- 
cation. Even  where  the  schools  were  not 
Strictly  private,  Ae  *rate-biiP  for  all  who  could 
pay  was  a  common  device  for  helping:  to  meet 
the  expenses  of  the  school.  This  idea  prevailed 
in  PemiByhrama,  Rhode  Island,  New  York,  New 
Jerjey  and  the  South.  Some  States  raised  taxes 
to  Ecnool  the  paupers,  but  the^  made  those  pay 
who  could  de  ta  Only  in  Massachusells  and  in 
the  more  democratic  settlements  west  of  the 
Allegfnny  Uountaitis  did  the  pauper  idea  of 
free  aehools  Sm\  to  obtain  a  hrm  hold  upon 
the  pec^e.  The  fees  were  collected  in  various 
forms,  fn  cities  the  assessment  was  usually 
in  money;  in  country  districts  both  East  and 
West  the  rate  frequently  included  a  period  of 
board  for  the  teacher,  who  was  thus  obli^d  to 
"board  roimd*  among  the  families  of  his  dis- 
Irict  By  1848  all  fees  were  aboli^ed  in  Rhode 
Island.  They  lasted  until  1864  in  Vermont, 
1867  in  New  York,  1868  in  Connecticut  and 
until  1871  in  New  Jersey. 

Dtt«<«Iopm«nt  of  State  CoDtroL —  From  the 
eM'Hesl  times  in  America  the  responsibility  for 
the  sapport  of  schools  was  focnsed  upon  the 
settlement,  Tillage  or  town,  never  upon  the 
colony,  or  later  ai>on  the  State  as  a  political 
tmH^.  This  condition  of  things  lasted  well  into 
the  first  ()uaner  of  the  19th  century.  Since  that 
tfane,  however,  there  has  been'  a  steady  advance 
toward  State  sapport,  supervision  and  control 
(rii  public  elementary  education.  In  no  State  of 
the  American  Union  has  the  right  to  control  the 
public  schools  been  abmptly  assumed  by  State 
anthori^;  on  the  contrary.  State  control  has 

Srung  almost  spontaneously  from  natural  con- 
tions,  chief  amon^  which  have  been  die  rapid 
growth  of  population  and  the  equally  rapid 
growth  of  State  school  funds.  The  process  has 
been  somewhat  as  follows :  As  soon  as  a  ^iven 
State,  say  Illinois,  had  at  its  disposal  a  consider- 
able amount  of  money  for  annual  distribution 
among  the  school  districts,  it  was  natural  that 
the  l^slatnre  diould  lay  down  the  conditions 
with  which  the  district  must  comply  in  order  to 
enjoy  such  aid.  Amonx  the  first  diings  pre- 
scribed would  naturally  be  (1)  a  minimum  num- 
ber of  days  during  which  the  school  must  be 
held  in  session;  (2)  a  course  of  study  that  must 
be  tutght;  (3)  the  certification  of  teachers, 
usually  be  county  authority,  but  in  subjects 
prescribed  by  Ae  State.  Again,  individual  com- 
munities, however  loath  to  relin()ntsh  the  man- 
aganent  of  their  own  school  affairs  in  their  own 
way,  have  been  oUiged  to  bow  to  die  will  of  the 
State,  in  so  far  as  it  saw  fit  to  assert  its  an- 
thorit^r  since  the  power  to  levy  and  collect  taxes 
is  derived  direct^  from  Ae  Stat&    At  present 


all  State  constitndons  o 


1  provisions  relM- 


ing  to  popular  edtication. 

The  ioca  Aat  has  everywhere  prevailed  ia 
that  the  Stale  should  in  every  way  possible 
stimulate  local  interest  and  local  effort  for  the 
support  and  improvement  of  schools,  laying  its 
hsaid  of  authonly  only  upon  those  general  es- 
sentials of  the  school  s«tem  which  are  indis- 
pensable to  efficiency.  This  is  why  the  American 
public  schcKd  ^stem  has  manifested  such 
astonishiiv  elasticity.  Eveir  oommnnity  can 
have  as  f^od  or  as  poor  schools  (down  to  a 
certain  point)  as  it  desires.  The  salaries  may 
be  high  or  low,  the  equipment  ample  or  inade- 
quate, the  schools  backward  or  progressive  as 
the  commtmity  wills.  A^n,  this  elastkity  is 
fdt  also  widnn  the  teaching  body,  qtiite  aside 
from  the  general  tone  of  the  community.  It  is 
not  nncommon  to  find  public  sentiment  quick* 
ened  and  elevated  by  a  corps  of  teachers  led 
by  an  active  and  progressive  superintendenL 
The  absence  of  restrictive  State  control  as  -to 
subject  matter,  methods  of  teaching  and  school 
organization  opens  the  door  to  individual  initia- 
tive, and  to  consequent  progress.  Hie  inter-- 
action  of  the  two  infhiesces,  that  of  the  State, 
on  the  one  hand,  with  its  general  prescriptions 
and  sopervisiou,  and  Aat  of  tile  local  coDf 
munity,  on  the  other,  with  its  power  of  adjust- 
moit  to  circumstances,  makes  the  American 
school  system  the  most  perfect  adaptation  to 
democratic  needs  that  is  to  be  found  in  the 
world.  Any  civilized  European  system  main- 
tains standards  with  respect  to  given  par- 
ticulars that  dte  American  pubKc  school  as  a 
whole  can  by  no  means  measure  up  to;  hat  it 
may  be  confidenriy  asserted  that  no  European 
system,  however  excellent,  could,  if  put  into  op- 
eration in  an  American  State,  produce  results  so 
wholesome  and  excellent  as  Aose  that  come 
from  the  present  system. 

The  Growth  of  Public  School  Vnnib.—  in- 
dividual States  began  at  a  very  early  period  to 
establish  pertnanent  ftmds  for  Ae  support  of 
common  schools.  In  1795  Ae  lands  known  as 
Ac  *Westem  Reserve,"  held  by  Connecticut, 
were  sold  for  $1,000,000,  and  the  money  turned 
into  Ae  school  fund.  New  York  also  made 
provision  for  common  sdiools  by  setting  aside 
a  portion  of  Ae  public  lands  for  Ais  purpose. 
New  Hampshire  began  a  school  fund  1^  exact- 
ing one-bsif  of  1  per  cent  upon  Ae  capital  of 
banks  within  Ae  State.  OAer  States  made  sim- 
ilar but  less  effective  efforts,  a  favorite  means 
being  Ae  granting  of  lottery  privileges  for  Ae 
raiung  of  funds.  Much  more  fruitfni  sources 
of  permanent  school  funds  in  the  several  States 
have  been  Congressional  land  grants  that  have 
been  made  frT>m  time  to  time  out  of  the  an- 
settled  government  land  lying  to  Ae  west  of  Ae 
original  colonies.  Each  of  the  States  subse- 
quently carved  from  this  vast  territory  re- 
ceived a  grant  varying  front  one  to  three  sec- 
tions from  each  township  for  schocd  purposes. 
In  addition  to  Ae  direct  appropriation  of  land, 
it  has  been  Ae  policy  of  Ae  govertmient  to  turn 
into  Ae  State  treasuries,  also,  a  percentage  of 
Ae  net  proceeds  from  Ae  sale  of  public  lands 
wiAin  Aeir  borders.  In  some  States.  Ae  school 
lands  Were  sold  at  an  early  date  at  low  prices; 
in  others  Ae  lands  are  held  lo  the  present  d^. 
By  act  of  Congress  1836  a  surplus  in  Ae 
United  States  treasury  was  Astributed  among 
the  States.     The  amount  actual^  given  was 
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sanethinK  less  thait  $3O,CI00,00a  In  16  of  the 
26  States  then  existing,  this  money  was  aj^ro- 
priated  in  whdk  or  in  part  to  die  ponnaiieiit 
schools'  funds.  The  present  total  annual  ii^ 
come  from  pennanent  school  funds  and  the  rent 
of  school  lands  is  something  over  $17,500,000. 
but  this  amount  is  very  unevenly  distribated 
among  the  States.  When  we  consider  that  the 
total  annnal  expenditure  for  public  scboob  now 
closely  approxiniates  $640,000,000,  it  can  be  seen 
that  the  incoate  from  pennanent  funds  forms 
bat  a  small  fractioo  of  what  is  actuUy  expended; 
yet  it  would  be  an  error  to  assiune  that  the  iih 
flucnce  of  these  pablic  funds  has  been  Unuted 
to  their  comparative  Diagnitade. 

Sjvtenu  oi  AdministratlaB.^ — Devric^ing 
as  the  public  school  has  done  from  the  ladir 
vidual  settlement  ai  the  starting  point,  it  can 
easily  be  understood  why  the  Astnct  system  of 
administration  has  been  so  potent  io  the  past, 
and  why  in  some  States  the  people  still  chng 
so  persistently  to  this  form  of  management  The 
"SOKkJ  district,"  o«r  oldest  and  most  primary 
form  of  school  ttfganizaticn,  is  the  smallest 
dvil  division  of  our  polidca)  ^tem.  It  was 
early  recognized  by  law  and  given  legal  func- 
tiona  and  res^MnsilaUties.  The  district  manages 
its  sdiool  affairs  in  a  simple  way,  a  board  of 
directors  or  trustees,  usually  three  in  ntvnfaer, 
being  elected  to  employ  the  teacher,  determine 
the  amouiit  of  money  to  be  expended  and  in 
general  to  conduct  die  school  affairs  of  the  dis- 
trict This  is  the  most  eiemeotaiy  and  at  the 
same  time  the  most  democratic  of  mtihods  for 
school  administration.  It  is  ^nrticukarly  well 
fitted  to  sparsely  settled  sections  of  country, 
but  (tot  so  well  adapted  to  denser  populations, 
since  it  prevents  the  efficiency  that  arises  from 
consolidation. 

The  township  system  forms  the  next  namial 
stage  in  the  development  of  school  administra- 
tion, since  it  is  based  on  a  coovenient  political 
unit,  not  too  large  for  effective  local  direction. 
In  this  system,  one  set  of  o&cers  conducts  the 
educational  afiaira  of  the  whole  township,  erect- 
ing buildings  where  they  will  best  acccnnmodate 
the  people,  emi^oying  teadiera,  grading  the 
schools,  in  many  cases  providing  for  the  trans- 
portation of  children  to  and  from  school,  and 
usually  crowning  the  whole  with  a  township 
high  school,  to  which  pupils  may  be  promoted 
upon  the  completion  of  their  elementary  course, 
llie  State  of  Indiana  has  been  a  pioneer  in  in- 
trodndng  the  township  ^stem.  A  number  of 
other  States  have  adopted  it  wholhr  or  in  part 

Most  if  not  all  the  Soudicm  States  have  a 
county  system  of  school  administistion,  because 
there  the  connty  rather  than  the  township  is  the 
unit  of  government.  While  in  the  Northern 
Stales  IJbe  county  has  never  been  the  unit  for 
dvil  or  for  educatiooai  organization,  it  is  and 
has  long  been  the  unit  for  supervision  of  schools. 
With  but  few  exceptions  each  county  has  a 
superintendent  whose  chief  duties  are:  <1)  the 
certification  of  teachers;  (2)  the  pereonal  SUper- 
vi»on  of  the  schools  through  visitation;  (3) 
the  conducting  of  teachers'  institutes. 

The  foregoing  organizadon  exists  chiefly  for 
the  administration  of  rural  and  village  scbooli. 
Nothing  has  been  more  marked  dian  the  dfr- 
vek^xnent  of  cities.  It  is  obvious  that  adsuni^ 
tratioa  through  the  primitive  district  system 
would  soon  become  altogether  inadequate  for 
the  needs  of  i  city.    Legislatures  have  accord- 


isfty  made  spedai  laws  to  meet  the  needs  of 
cities  of  vsriout  cImms.  The  largest  cities  in  a 
State,  like  New  York  City,  Buffalo  and  Itocb- 
esler,  in  New  York,  unially  have  special  charters 
enabling  them  to  coodtict  their  sdhoob  as  thnr 
deem  best  Oties  as  a  rule  have  boards  of  ect 
ucatiott  for  the  adnudstralMMi  of  &e  system. 
These  boards  differ  greatly  in  sise  and  m  the 
manner  of  their  appointment  In  moat  cities 
the  members  are  elected  fay  the  people  for 
stated  perioda,  sometimes  at  large,  sosaetnnes  fay 
wards  or  subdistricts.  In  some  of  the  largct 
diiefl  the  members  are  appointed  by  the  nuvor 
and  cily  council  acting  jomtly. 


Honring  and  Eonvtnont.— Nothing 
tewortta'    than   me    devdopnent   of  jral 
school  arciiiiccture  in  the  United  Slates.    In  I 
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accord  with  its  democtatic  genesis,  the  hous- 
ing and  equ^oiedt  reflects  comfdetdy  the  edu- 
catioiial  status  of  the  comnHuuty.  1^  ru^l 
school  may  be  a  mere  uniightiy  box  witli  Ae 
most  primitive  apparatus:  or  it  m^  be  an  artis- 
tk  building,  adequate  in  uie,  well  heated,  lifted 
and  ventibted,  supplied  with  sepante  warclrobes 
for  boys  and  girls,  and  eqninicd  with  needed 
books  and  apparatus.  State  and  ccnrnty  snpei^ 
intendenti  have  done  much  to  infonn  tlieir  re- 
spective rural  communities  of  what  is  desirable 
and  practicable  In  conntry  schoolhouaea,  fnt^ 
tiishing  freely  plans  and  spedficatiotu,  and  even 
provi<£n^  the  builders  with  complete  models  for 
their  gmdance.  In  tkc  State  of  Missouri  fiver 
600  rural  schoolhoiues  were  erected  in  a  short 
time  in  accordance  with  a  model  furnished  bj 
the  State  superintendent  of  public  instruction. 
The  cost  of  a  building  of  this  type  was  (600. 

Ilie  ektnentary  scJioot  covering  a  period  of 
eight  years,  the  most  common  type  of  ^dcd- 
schocd  building  in  towns  and  aiaall  aties.  is 
the  eig^t-room  schoolhouse— one  room  for 
each  grade.  The  heating,  ventilation  and  lut- 
ing of  audi  a  building  has  become  an  important 
problem.  This  problem  is  rendered  much  more 
complex  in  dtics  iriiere  the  plan  mnst  be  en- 
larged b>  accommodate  from  1,000  to  4,000  pu- 
pils. A  typical  classroom  in  such  a  building 
should  be  aMroximatdy  24  by  32  feet  in  dimen- 
sions, and  from  13  to  14  feet  in  height;  it 
should  be  lighted  entirely  from  one  of  its  kmger 
sides,  the  windows  reaching  to  the  ceilings; 
about  2,000  cubic  feet  of  pure  vaaa  air  per 
hour  should  be  provided  for  ea(^  pupil;  and 
each  room  should  be  provided  with  a  ccmvenient 
wardrobe.  By  the  use  of  steam  indirect  heating, 
supplemented  1^  'plenum*  and  "exhaust*  fans 
run  by  steam  or  electric  power,  it  has  been 
found  practicable  to  meet  tne  foregoing  condi- 
tions of  heating  and  ventilating.  Practically  all 
of  the  modem  dly  school  buildings  secMre  uiese 
most  desirable  ends.  The  buildings  are  usually 
an  ardiitDCtural  ornament  to  the  udghboihood 
in  which  they  stand.  It  has  gradual^  comt 
about,  therefore,  that  the  public  school  is  cme 
of  the  best-housed  institutions  of  modem  so- 
dety.  Id  the  poorer  districts  of  large  dties,  tile 
school  buildings  are  the  palaces  of  the  people; 
they  are,  moreover,  the  places  where  the  chil- 
dren of  the  slums  find  warmth,  tight  pure  air. 
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wkh  useful  and  inspiring  knowledge;  it  is  here 
that  th^  are  enabl«l  to  rise  ta  tuner  ^anes  of 
living,  and  to  prepare  tfaenudvca  tor  a  worttiier 
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dlizcnsbip  than  their  humble  orijjin  would 
sects  to  warrant.  In  well'to-do  distncis  of  the 
city,  the  same  beneficent  physical  surroundings 
contribute  more  than  any  odier  instrumentality 
of  society  to  develop  the  best  that  there  is  in 
democracy. 

The  S«z  of  the  Teacbinc  Fore*.—  For  the 
first  time  in  history,  society  has,  since  the  be- 
ginnine  of  the  19th  centuiy,  undertaken  to  edu~ 
cats  alTitg  children,  boys  and  girls  alike.  Before 
that  time  only  certain  classes  of  boys  were  edu- 
cated, invariably  by  men  teachers.  With  the 
new  dun  there  appeared  a  new  means,  namely, 
die  employment  of  women  as  teachers,  So  long 
as  women  remained  nneducated,  it  occurred  to 
no  one,  least  of  all  the  women  themselves,  that 
th^  could  teach.  $o  long  as  they  coulo  find 
IiroducCive  labor  in  the  home,  as  they  could  un- 
til steam-power  and  machinery  drove  industries 
to  the  factory,  women  felt  no  especial  need  of  a 
new  calling.  But  when  remunerative  labor  for 
women  failed  in  the  home,  when  the  schools  be- 
gan to  educate  them  along  with  their  brothers, 
and  when  the  new  social  undertaking  of  uni- 
versal education  began  to  clamor  for  more  and 
cheaper  teachers,  then  it  was  that  the  world 
awolce  to  the  fact  that  it  had  in  its  midst  a  new 
and  hitherto  unused  force  —  its  young  unmar- 
ried women.  Women  began  to  be  employed  as 
teachers  in  large  numbers  in  the  United  States 
before  1850.  especially  in  the  New  England 
States,  where  the  first  normal  schools  were  es- 
tablished. The  period  of  the  Civil  War  saw  a 
rapid  increase,  owing  to  the  natural  withdrawal 
of  the  young;  men  in  order  to  enlist  ais  soldiers. 
Since  the  dose  of  the  war  the  percentage  of 
women  in  the  schoolroom  has  steadily  and  rap- 
idly increased,  throu^iout  the  Union,  undl  in 
the  cities,  at  least,  men  are  rarely  found  as 
teachers  in  the  grades.  They  are  still  employed 
to  some  extent  in  rural  schools,  especially  in 
the  newer  Slates.  The  following  table  shows 
the  increase  in  the  number  of  women  teachers 
in  13  ty^cal  States  since  1^5: 
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The  women  now  number  902  per  cent  of  all 
the  teachers  in  public  elementary  schools  of  the 
whole  Union,  wh^e  in  dty  elementary  schools 
they  rarely  number  less  than  90  per  cent  of  ali 
teachers.  In  New  York  State  high  schools 
about  two-thirds  of  the  teadiers  are  women. 
The  same  phenomenon  is  seen  in  foreign  coun- 
tries, but  the  increase  in  the  number  ot  women 
teachers  there  has  in  general  been  less  rapid.  In 
Great  Britain  and  Ireland  the  increase  has 
been  from  54.3  per  cent  in  1870  to  75.3  per  cent 
in  1900.    If  one  may  judge  by  the  attendance  at 


the  normal  schools,  die  tttunber  of  men  and 
women  in  French  elementary  schools  is  about 
equal  In  Germany,  as  a  whole,  less  than  20 
per  cent  of  all  elementary  teachers  are  women. 
In  Italy,  however,  93  per  cent  of  the  students  of 
normal  schools  are  young  women,  ihou^  the 
woBKU  fonn  only  about  58  per  cent  of  the 
whole  elementary  teaching  force.  In  the  11 
State  nonnal  schools  of  Massachusetts  there  are 
308  men  and  2,811,  or  90  per  cent,  women  stu- 

The  large,  almost  exclusive,  employment  of 
women  as  elementary  teachers  is  the  newest 
thing  in  our  dvilixatioa.  It  is  difficult  as  yet  to 
interpret  its  full  significance.  There  ts  no 
doubt  that  society  has  been  well  served  at  very 
small  expense.  The  economic  motive  con- ' 
stantif  appealing  to  communities  that  do  not 
like  high  taxes  is  that  they  can  get  better  teach- 
ing from  women  for  a  small  sum  than  they  can 
from  men.  A  first-dass  woman  teacher,  they 
say,  is  always  to  be  preferred  to  a  seccmd-rate 
man  at  the  same  salary.  The  asstmiption  is  that 
vigorous,  active,  well-prepared  men  can  do  bet.- 
ter  finandally  out  of  than  in  the  school,  and 
that  only  second-rate  men  will  accept  women's 
salaries.  Ultimately,  if  the  feminization  of  the 
school  diould  prove  not  to  be  for  the  best  wel- 
fare of  sodety,  it  is  pretty  evident  that  the  addi- 
tional cost  will  not  prevent  the  employment  of  a 
snitabte  ntunber  of  men.  The  public  school 
system  may  be  said  to  be  now  in  ils  'brick  and 
mortar*  stage,  for  it  is  expending  vast  sums  to 
house  and  equip  the  school.  When  this  has 
been  done,  the  resources  of  the  community  may 
easily  be  tuttied  to  the  improvement  of  the 
teaching  force.  Ex-President  Eliot  of  Harvard 
University  argues  that  the  people  ou^t  not  ta 
spend  less  upon  the  minds  of  their  children 
than  they  do  npon  their  food.  Were  this  stand- 
ard attamed,  it  is  probable  that  school  support 
would  be  quadrupled.  So  far  as  present  ex- 
perience teaches,  it  seems  evident  Uiat  for  the 
first  four  or  five  years  of  school  life  women 
are  the  natural  and  the  more  dSdent  teachers. 
When  it  comes  to  the  early  years  of  puber^, 
sodety  still  holds  theoretically  that  the  influ- 
oice  of  men  is  essential  to  the  proper  unfold- 
ing of  the  minds  and  characters  of  both  boys 
and  girls.  It  is  this  conviction  which,  for  the 
most  part,  enables  the  non-sectarian  private 
school  to  maintain  its  existence  in  the  more 
wealthy  communities.  It  is  probable,  notwith- 
standing the  aforementioned  theory  that  men 
are  indispensable  as  teachers  of  youth,  that  the 
availability  of  women  and  the  difficulty  of  hold- 
ing the  right  type  of  men  in  such  positions  will 
confirm  the  present  custom  of  almost  exclu- 
sively emtjloymg  women  for  grade  teaching. 

The  Developmmt  of  the  Public  School 
Curriculum.— Down  to  1837,  when  Massachu- 
setts created  her  board  of  education  and  placed 
Horace  Mann  at  its  head,  the  curriculum  of 
schools  not  fitting  boys  for  college  was  limited 
to  the  bare  acquisition  of  the  school  arts,  spell- 
ing, reading,  writing,  ciphering,  relieved  bj;  a 
trine  of  geography  and  history.  The  disdpline 
was  alvrays  rigid  and  sometimes  harsh;  the 
school  term  was  short  and  the  years  of  sdiool- 
ing  few;  the  path  of  learning  was  not  strewn 
with  Toees;  hut  the  intellectual,  like  the  moral, 
discipline  did  hcmor  to  the  straitest  notions  of 
our  Puritan  forgathers.     In  his  seventh  an- 


778 


PUBLIC  UTILITin 


mnl  report,  Mr.  Umm,  tAo  had  visiMd  scbools 
abroad,  especially  in  Gennany,  where  the  nnr 
ptiiloMphy  of  PeUaloxzi  was  earnestly  applied, 
attacked  with  great  vigor  the  old  curriculum, 
tbe  old  Puritanic  ideas  and  the  otd  unsympa- 
thetic methods  ot  teaching.  He  demanded  new 
subjects  more  suitable  to  ctutdren,  more  huntane 
and  sympathetic  treatment  of  pupik  and  nnr 
ideals  of  the  ends  to  be  attained  by  edvcation. 
These  criticisms  and  demands  led  to  a  ^rited 
battle  between  Mr.  Mann  and  his  admirers  suid 
the  ■Thirty-one  Boston  Scfaoolmasteri^"  who 
defended  ilie  old-time  rigorism  ift  study  and 
discipline  The  result  was  a  drawn  battle.  The 
reformers  succeeded  in  getting  ihetr  ideals  and 
watchwords  accepted,  but  the  conservatires  pre- 
served the  old  curriculum  practically  tmclunged. 
It  was,  however,  a  great  advance  to  have  the 
new  ideals  of  character- forming  accepted  as  a 
supreme  end  of  education.  Even  if  this  school 
were  to  he  confined  to  the  acquisilion  of  the 
school  arts,  it  was  a  vast  improvement  to  have 
the  new  methods  everywhere  put  init>  practice, 
for  now  the  ccmcrete  was  made  to  precede  the 
abstract  facts  came  before  principles  and  in- 
ductive reasoning  enlivened  and  enlightened  the 
old'time  memory  drills  and  mechanical  applica- 
tion of  rules.  The  school  term  was  gnidinlly 
lengthened  and  with  tlug  there  came  a  pctw 
ceptible  thoitgbt-enrichment  of  the  studies  t^ 
means  of  which  the  children  were  drilled  in  tlw 
use  of  the  tools  of  kaowledge. 

This  condition  of  things  lasted  until  after 
tbe  period  of  the  Civil  War,  when  the  rapid 
development  of  the  public  hi^  school,  tbe  srill 
more  remarkable  expansion  of  the  university 
cliriiculum  and  the  rise  of  al)  sorts  of  sod^ 
organications  for  the  moral  and  economic  wel- 
fare of  the  community,  forced  tipon  the  public 
sdiool  an  amount  of  new  subject  matter  utat  is 


studies  through  which  the  child  was  drilled  in 
the  use  of  the  school  arts.  The  children  learned 
to  read,  but  they  never  read  anythitig;;  they 
learned  to  spell  and  write  and  parse,  but  they 
produced  nothing  more  fhan  «■  occasional 
sdiool  essay.  But  now  behold  how  this  old 
course  of  study  has  been  'enriched!'— (1>  by 
copious  amoimts  of  literature  suitable  to  every 

Bade,  not  only  in  the  elementary  but  in  the 
fh  school  as  well;    (3)   by  systematic  'Ian- 
guage  lessons*  throughout  the  full  course ;  (3) 

Xthe  occasional  introduction  of  eleraentary 
cbra  and  concrete  geometry  in  the  seventh 
and  eighth  grades;  (4)  by  foni-  years  of  history 
and  as  many  of  geography;  (5)  by  nature  woi* 
in  alt  the  grades;  (6)  by  a  course  in  manual 
training  or  •occupations*  throuf^out  the  whole 
elemental^  period;  (7)  by  extensive  acquisi- 
tion in  fine  arts,  such  as  drawing,  painting, 
molding  and  music,  and  finally  (8)  by  an  obliga- 
tory course  in  physiology  and  hygiene,  acrom- 
|nnied  by  what  is  called  scientific  temperance 


The  foregoing  may  be  called  reform  by  ad- 
dition. Heretofore  the  method  of  relief  from 
a  congested  curriculum  has  been  by  subtrac- 
tion. When  the  ■reform*  forces  of  a  community 
have  been  in  the  ascendency,  the  new  subjects 
have  been  added:  when,  on  account  of  com- 
plaints of  tazpayen,  parents  and  children^  the 
wave  of  reform  has  receded,  the  new  subjects, 


then  ollod  ■fads,*  are  dromcd  and  the  cmrlcti- 
luni  assumes  something  of  its  old-time  propor- 
tions. Obvionsly  some  method  better  than  that 
ot  addition  and  subtraction  is  needed  for  over- 
comity  this  obtrusive  dualism  in  the  course  of 
study.  That  of  oi^ianization  has  been  suggested 
)n  Prof.  John  Dewey,  trtiereby  the  school  arts 
snail  be  made  to  enKrge  from  tbe  acquisition 
of  extensive  bodies  of  life-);iting  knowledge. 
To  effect  this  reform,  however,  teachers  must 
be  better  trained,  schorf  fadBties  must  be  in- 
creased and,  most  important  of  all,  teachers 
mnst  have  smaller  classes.  The  ideal  pabKc 
school  of  the  future  will  not  require  otie  teacher 
to  teadi  more  than  20  children.  Now  the  nimt- 
ber  often  rises  to  tiO. 

For  statistics  of  the  public  school,  see  &>u- 
CATiOK,  Elementary. 
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PUBLIC  UTILITIB8.  Dofintioii^  Pub- 
lic utility  is  a  term  wtncb  is  net  easy  to  define 
with  precision.  When  used  in  a  popular  sense 
it  applies  to  those  services  rendered  to  the 
public  which  are  so  intimately  rdated  to  the 
Welfare  of  the  entire  conmnraity  that  those 
■wbo  render  them  are  subjected  to  varying  de- 
grees of  public  coab-ol,  assume  spcd^  obh^ 
tiona  and  duties  to  the  ptibUc  and  enjoy  special 

frivileges.  A  pubKc  utility  is  common^  re- 
erred  to  as  a  'business  artected  with  a  public 
interest,*  and  one  of  its  most  obvious  dis- 
tiBguislwig  characteristics  lies  in  the  fact  that 
those  in  control  must  serve  equally  all  who 
demand  its  services  instead  of  remaining  free, 
as  tbe  ordinary  business  man  is  free,  to  refuse 


does  not  care.  Because  of  the  many 
problems  relating  to  pubHc  utilities  it  might  be 
expected  that  a  satisfactory  definition  of  the 
term  would  be  found  in  the  literature  of  the 
law.  We  lind,  however,  that  lawyers  and 
judges  instead  ol  developing  an  abstract  defini- 
tion have  resorted  to  the  familiar  practice  of 
marking  out  the  meaning  of  the  term  by  die 
process  of  judicial  inclusion  and  exclusion,  i.e., 
by  delermininff  in  each  concrete  case  whether 
or  not  the  busmess  in  (Question  is  a  puUic  util- 
ity. By  this  method  it  has  been  established 
in  some  or  all  of  our  States  that  the  foUowiiw 
are  public  utilities;  comnton  carriers  of  all 
kinds  by  land  or  water,  water  supply,  gas, 
electridty,  telegraphs,  telephones,  bridges,  ware- 
houses, grist-mills,  saw-mills,  sewers,  cemeteries, 
hospitals,  grain  elevators,  stockyards,  cotton 
^ns,    docks,    hotels,    ice   plants,    maricets    and 
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tnentioned  will  reveal  the  fact  that  there  is  no 
single  characteristic  conunon  to  aU  except  the 
gtatta.l  fact  that  each  of  them  has  the  some- 
what va^e  property  o£  being  'affected  with  a 
pidthc  interest.'  There  is  no  imiversal  dis- 
tingnishiBK  feature  of  a  public  utility.  It  is 
possible,  however,  to  point  out  certain  char- 
acteristics, one  or  more  of  which  will  be  foiind 
to  mark  every  public  utiUiy.  (1)  Public  utili- 
ties frequently  enjoy  special  legal  privileges  de- 
nied to  other  kinds  of  business  enterprises. 
The  rieht  of  eminent  domain  is  commonly  dele- 
gate4  by  the  State  to  corporations  for  the  pur- 
pose of  constructing  railways,  pipe  lines,  irri- 
filion  ditches  or  of  erecting  Doles  and  wires. 
ubsitfies  in  money  have  sometimes  been  given 
to  various  public  utilities  on  the  theory  that 
enterprises  so  vitally  necessary  to  the  pubhc 
welfare  might  properly  be  supported  or  aided 


quaUty  nor  to  htmt  for  a  possible  competitor. 
This  sort  of  monopoly  may  be  tenqjorary  but' 
it  is  none  the  less  effective.  It  is  this  posi- 
tion of  vantage  which  is  enjoyed  by  the  hotel 
keeper,  the  hackman,  the  commercial  messenger 
and  the  telegraph  oomiiaxiy.  In  the  fourth  place 
the  difficulty  of  distribution  of  services  con- . 
stitutes  in  some  cases  effective  limits  upon 
competition  and  creates  a  natural  monopoly. 
Fuel  in  the  form  of  wood  or  coal  may  usually 
be  brought  to  the  consumer  with  an  ease  which 
encourages  competition.  Fuel  in  form  of  gas 
can  be  brought  only  through  pipes  and  com- 

?etilion  is  for  all  practical  purposes  precluded, 
hose  who  furnish  electric  light  or  power, 
steam  heat,  water  and  the  like  enjoy  what  is  in 
eSect  a  natural  monopoly  based  upon  this 
difficulty  of  distribution.     (4)    Another  char- 


that  sufficient  private  capital  could  be  relied 
upon  to  initiate  the  enterprise  and  was  a  com- 
mon practice  during  the  early  and  highly  sjgecu- 
lative  period  of  railroad  development.  Grist- 
mills, saw-^fflills  and  drainas^e  and  irrigation 
projects  have  also  received  aid  from  the  pub- 
lic treasury  from  time  to  time.  A  third  legal 
privilege  is  the  right  to  use  the  public  high- 
ways in  special  ways.  Concessions  of  this 
kind  must  be  secured  by  public  service  com- 
panies whose  businesses  require  the  laying  of 
tracks,  the  embedding  of  pipes  or  wire  conduits 
or  the  erection  of  ^les  and  wires.  (2)  Legal 
tnotiopoly  LS  an  altnbute  sometimes  distinguish- 
ing pubuc  utilities.  There  are  many  early 
examples  of  exclusive  franchise  grants  made 
either  as  special  inducements  to  the  in- 
vestment of  cajMtal  or  as  a  means  of 
forestalling  competition  in  fields  where  it  would 
be  impracticable  or  inconvenient.  Legal  monop- 
olies are  now  generally  regarded  as  contrary 
to  public  polity  except  in  the  case  of  those 
public  utihties  which  are  at  the  same  time 
either  natural  or  virtual  monopolies.  (3) 
Many  public  utilities  are  nalural  monopolies. 
The  several  factors  which  may  make  a  busi- 
ness a  natural  monopoly  are  outlined  bv  Mr. 
Bruce  Wyman,  perhaps  the  leading  authority 
in  this  field.  Pirst,  there  may  be  a  limitation 
upon  the  source  of  supply  of  the  commodity 
or  service.  This  may  be  the  case  with  the  water 
used  for  supplying  the  wants  of  a  city  or  for 
irrigation.  It  is  not  infrequently  true  of 
natural  gas  and  water  power.  T..e  only  avail- 
able supplies  of  commodities  or  services  of  vital 
interest  to  the  entire  community  cannot  be 
regarded  merely  in  the  light  of  private  prop- 
erty. They  become  of  necessity  public  utilities. 
Second,  a  natural  monopoly  may  result  from 
a  scarcity  of  advantageous  sites  upon  which 
to  carry;  on  forms  of  business  in  which  the 
commumly  as  a  whole  has  a  paramount  in- 
terest. Tnis  is  true  of  docks,  wharves,  freight 
sheds,  warehouses  of  certain  kinds,  stockyards 
and  grain  elevators.  Those  who  occupy  the 
ground  first  enjoy  the  advantages  of  monopoly 
simply  because  there  is  no  room  physically  for 
a  competitor.  A  third  basis  for  a  natural 
monopoly  may  be  the  limitatltn)  of  time  inci- 
dent to  the  service  rendered.  The  service  is 
not  onh*  necessary  but  it  is  immediately  neces- 
sai7.  The  person  who  desires  it  cannot  wait. 
He  is  not  in  a  position  to  h^gle  over  price  or 
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but  rather  from  c    _.  .    

In  the  first  place,  there  are  many  public  utili- 
ties which  represent  a  capital  investment  of 
many  millions  of  dollars.  The  financial  ob- 
stacles in  the  way  of  competition  are  sufficient 
to  preclude  it  This  is  apt  to  be  the  case  witih 
the  various  transportation  facilities,  railroads, 
bridges,  terminals,  lunnds,  ^ipe  hues,  ferries 
and  the  like.  Every  business  instinct  warns  the 
capitalist  not  to  undertake  to  duplicate  the 
costly  equipment  already  engaged  in  these 
enterprises,  for  the  hope  of  dividing  with  a 
competitor  a  volume  of  business  frequently  no 
greater  than  can  be  readily  handled  by  one 
system.  In  the  second  place,  virtual  monopolies 
are  created  by  the  desirability  or  even  neces- 
sity of  service  on  a  scale  loo  large  to  dupli- 
cate. The  value  of  the  service  rendered  by  a 
telegraph,  telephone  or  express  company  de- 
pends in  large  part  upon  the  number  of  per- 
sons, towns  or  places  that  are  brought  into 
touch  with  each  other  through  one  system. 
By  reason  of  this  fact  thpf  are  practically  sure ' 
to  be  free  from  competition  wnen  once  well 
established.  It  was  because  of  the  virtual 
monopoly  due  to  the  size  and  complexity  of 
its  service  that  the  Associated  Press  was  held 
to  be  a  public  utility. 

Obligations  Rcsidng  upon  Public  Utilities. 
—  Because  the  interests  of  the  entire  com- 
munity are  directly  concerned  in  the  manner 
in  whidi  a  pubKc  utility  is  operated  and  because 
the  public  service  company  is  almost  invariably 
the  recipient  of  some  of  the  legal  privileges 
already  mentioned,  it  is  necessary  and  natural 
that  obligatiotis  and  duties  should  be  imposed 
on  those  who  engage  in  public  utility  enters- 
prises  which  do  not  rest  upon  the  ordinary 
business  tnan  conductinjr  an  ordinary  business. 
These  obligations  and  duties  may  be  set  forth 
under  the  following  heads:  (1)  The  public 
utility  must  serve  all  who  apply.  The  man 
who  runs  a  dry-goods  store  or  a  carpenter  shop 
may  decline  the  patronage  of  persons  with 
whom  he  does  not  care  to  deal.  His  reasons 
may  be  entirely  arbitrary,  but  he  is  neverthe- 
less within  his  rigfals.  Not  so  with  the  public 
utihty  corporation.  The  nature  of  its  busi- 
ness makes  necessary  a  veiy  different  rule. 
The  law  imposes  upon  it  the  obligation  of 
serving  any  member  of  the  public  without  dla* 
crimination.     The    railroad   company    qr    the 
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hotel  cannot  arbitnnly  pick  and  choose  their 
patrons.  Refusal  to  serve  any  one  who  is 
entitled  to  demand  its  service  not  only  sub- 
jects the  public  utility  mana^ment  to  an  ac- 
tion for  damages  but  also  will  lead  to  the  is- 
suance by  the  colirts  of  a  writ  ot  mandamua 
compelling  it  to  perform  the  duty  of  rendering 
equal  service  to  all.  This  rule  is,  however, 
subject  lo  certain  reasonable  qualifications.  A 
piAlic  utility,  for  example,  may  be  under  a 
duty  to  serve  only  the  members  of  a  certain 
class.  Thus  common  carriers  and  hotels  are 
obliged  to  serve  only  travelers  and  not  those 
who  wish  to  use  their  facilities  for  other  pur- 
poses. Also  there  is  a  duty  lo  serve  only  those 
who  comply  with  such  reasonable  regulations 
as  may  be  made  by  the  public  Utility  manage- 
ment in  the  interests  of  tne  convenience,  health 
'  safety  o£  the  public.     (2)  The  pubhc  scrv- 


pennitted  to  enter  into  contracts  hy  wUdi  they 
exempt  thonielves  from  all  liability  for  loss 
or  injury  due  to  their  nef^igence.  Snch  coa- 
trsctt  arc  regarded  as  contrary  to  pubUc  policy 
since  they  would  tend  to  lower  the  standsmu 
of  service  rendered  to  the  pubUc  It  is,  how- 
ever, within  limits  permissible  to  make  con- 
tracts limiting  the  amount  of  damages  recover- 
able for  losses  or  to  require  patrtms  to  place 
a  valuation  whidi  shall  be  regarded  as  final 
upon  goods  transported  by  a  common  carrier. 
Eights  of  PnbUc  UtiUties.— The  special 
obligations  resting  upon  public  service  corpo- 
rations are  compensated  not  only  by  the  Special 
legal  privileges  already  referred  to  but  also 
by  certain  well-defined  legal  rights.  (1)  First, 
there  it  the  right  to  reasonable  compensation 
for  the  service  rendered.  There  is  no  duty  to 
.  ,  -  furnish  free  service.     This  right  may  be  en- 

ite  company  must  not  only  serve  all  who  apply      forced  by  placing  a  lien  upon  the  property  or 
but   it   must   give^them^  equal    service  without      belongings  of  the  patron.    It  is  also  permissible 

public  service  company  t 


discrimination.  This  does  not  mean  actual 
identity  of  service  nor  does  it  preclude  the 
establishment  of  proper  sj;stems  of  priorities, 
as  in  the  case  of  emergencies  of  various  kinds 
or  in  the  transportation  of  perishable  freight. 
But  every  member  of  the  public  must  have  the 
same  chance  to  enjoy  these  special  services. 
The  requirement  of  equal  service  does  not  pre- 
vent the  segregation  of  the  races  by  the  estab- 
lishment of  so-called  *Tim  Crow*  facilities  on 
common  carriers  and  the  like.  In  such  cases, 
however,  the  accommodations  afforded,  though 
not  the  same,  must  in  the  eye  of  the  law  be 
equal.  (3)  The  public  utility  must  make  the 
same  charges  to  all  for  the  same  service.  Dis- 
criminations and  rebates  are  forbidden.  This 
Eroblem  will  be  considered  more  fully  at  a 
Iter  point  (4)  The  duty  of  furnishing  ade- 
S^ate  service  and  suitable  facilities  rests  upon 
lose  who  engaf^e  in  public  utility  enterprises. 
The  private  business  man  is  free  to  give  poor 
service  or  sell  inferior  goods.  Those  whose 
businesses  are  affected  with  a  pubuc  interest 
must  meet  the  reasonable  standards  of  ef- 
6deacy  or  quality  set  forth  usually  by  corpo- 
rate charter,  frandiise  or  statute.  Water,  gas 
and  electriaty  must  be_  supplied  continuously 
and  in  stipulated  quantities  and  railway  coaches 
must  be  heated  and  kept  clean.  (5)  Finally, 
public  utility  corporations  are  subjected  to 
Special  rules  of  liability  for  loss  or  injury  to 
their  patrons  in  certain  cases.  In  this  regard 
innkeepers  and  common  carriers  are  in  a  pe- 
culiar position.  They  are  held  to  have  insured 
the  safety  qf  the  goods  or  belongings  of  their 
patrons.  They  are  liable  for  the  loss  of  such 
property  while  in  their  possession,  even  with- 
out fault  ufmn  their  part.  This  is  a  rule  of 
unusual  strictness  and  it  does  not  apply  to 
other  kinds  of  public  utilities  nor  does  any 
such  absolute  liability  attach  to  common  car- 
riers or  hotel-keepers  for  injuries  to  the  per- 
sons of  their  patrons.  In  fact  apart  from  these 
special  cases  the  duty  which  rests  upon  public 
service  corporations  to  exercise  due  care  in 
behalf  of  the  safety  of  others  is  in  no  way 
peculiar.  If  the  service  rendered  involves 
special  danger  of  course  special  diligence  is 
necessary  to  constitute  reasonable  care,  but 
the  law  requires  only  the  care  which  a  reason- 
able man  under  like  circumstances  would  exert. 
Public    service    companies,   however,    are    not 


ment  by  requiring  it  in  advance.  (2)  In't  _ 
second  place,  there  is  the  right  to  make  rea- 
sonable rules  and  regulations  regarding  the 
conduct  of  its  business.  The  non-compliance 
with  these  rules  by  any  person  is  sufficient 
justification  for  denying  him  the  service  to 
which  he  would  otherwise  be  entitled.  Sudi 
rules  are  those  requiring  decent  and  orderly 
deportment  in  inns  or  public  convinces.  Or 
the  rules  may  bear  upon  the  liability  of  the 
management  of  the  public  utility  for  losses 
suffered  by  patrons,  such  as  the  familiar  rule 
restricting  the  legal  responsibility  of  hotels  to 
the  loss  of  property  placed  in  chederooms  pro- 
vided for  that  purpose. 

The  Need  for  RegnlBtion  of  Public  UtOi- 
ties. —  From  the  foregoing  discussion  it  is  ob- 
vious that  the  welfare  of  the  public  is  vitally 
concerned  with  the  manner  in  which  the  busi- 
ness of  a  public  utility  is  carried  on.  Public 
convenience  and  economic  necessity  may  de- 
mand that  public  service  companies  eni<^ 
monopolistic  privileges;  but  it  is  certainly  im- 
perative that  any  such  monopoly  be  subjected 
to  strict  regulation  in  the  public  interest 
Wherever  a  business  is  endowea  with  privileges 
and  rights  not  commonly  enjoyed,  such  a  busi- 
ness must  be  held  rigidly  accountable  for  the 
way_  in  which  those  advantages  are  used.  As 
public  utilities  have  increased  in  number  and 
variety,  as  modem  society  with  the  increasing 
complexity  and  insistence  of  its  demands  has 
become  more  vitally  dependent  upon  the  serv- 
ices they  render  and  as  it  has  grown  ever 
more  apparent  that,  left  to  their  own  devices, 
public  service  corporations  will  usually  serve 
their  own  interests  at  the  expense  of  those 
of  the  public,  the  necessity  of  subjecting  them 
to  adequate  and  scienliAc  regulation  has  come 
to  be  universally  recognized.  Public  utility 
regulations  may  be  conveniently  grouped  under 
three  heads :  first,  r^ulation  of  rates  or 
charges;  second,  regulations  to  secure  equality 
of  service;  third,  special  requirements  m  the 
interest  of  public  convenience.  Each  of  these 
forms  of  regulations  may  be  briefly  discussed. 

Regulatiwi  of  Rates.— Practically  every 
public  utility  is  subjected  to  regulation  in  the 
matter  of  rates.  When  a  business  is  affected 
with  a  public  interest  either  by^  reason  of  its 
monopohstic  character  or  its  enjoyment  of  pe- 
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cnliar  legal  privil^es,  the  public  mnit  be  pro- 
tected from  exploitation  tbrougfa  the  charRitig 
of  exorUtuit  rates.  Otherwise  public  utlUtiea 
would  speedilv  become  agencies  of  oppression 
instead  of  pnbllc  service. 

The  question  who  is  to  determrae  what  rates 
shall  be  charged  for  public  ulih^  services  has 
been  answered  differently  at  different  times. 
At  the  outset  the  view  was  taken  diat  the  legis- 
lature should  decide  what  the  rate  should  be 
and  that  public  service  corporations  who  felt 
that  the  rate  so  fixed  was  unreasonably  low 
had  no  remedy  except  to  persuade  the  legis- 
taltire  to  change  its  mind.  This  was  the  view 
adopted  by  the  Supreme  Court  of  the  United 
States  in  the  famous  case  of  Munn  v.  Illinois 
(94  U.  S.  113),  decided  in  1876^  sustaining  the 
right  of  the  legislature  of  Illinois  to  fix  the 
charges  made  by  grain  elevators.  This  doc- 
trine has  been  modified,  however,  in  such  a  way 
as  to  subject  the  reasonableness  of  rates  fixed 
cither  by  direct  action  of  die  legislature  or  by 
commissions  acting  under  its  audio ri^  to 
scrutiny  by  the  courts.  The  courts  will  not 
themselves  determine  what  the  rate  should  be 
as  a  rule  of  future  policy  but  confine  them- 
selves (o  the  task  of  approving  or  invalidating 
the  rates  established  by  legislative  authority 
when  the  reasonableness  of  such  rates  is  ques- 
tioned by  litigation. 

Needless  to  say  a  public  utiKly  corporation 
cannot  be  deprived  of  the  right  to  uiarge  a 
reasonable  rate  for  its  services.  To  dei)rive  it 
of  this  ri^t  would  be  to  discriminate  artntrarily 
against  it  and  thereby  deny  to  it  the  equal  pro- 
tection of  the  laws.  It  would  also  amount  to  a 
deprivation  of  property  without  due  process  of 
taw.    But  to  decide  in  a  given  case  what  ' 


te  is  not  so  simple.  The  solution 
of  the  problem  is  not  much  furthered  by  quoting 
the  rule  which  our  courts  have  frequently  an- 
nounced that  a  reasonable  rate  is  one  triiich 
ensures  a  'fair  return  upon  a  fair  valuation  of 
the  property  devoted  to  the  public  use.*  This 
statement,  of  course,  means  nothing  until  some 
definiteness  attaches  to  the  meaning  of  the 
terms  'fair  return*  and  'fair  valuation.*  The 
inability  of  economists,  legislators  and  judges 
to  agree  upon  what  these  terms  mean  has 
brought  the  whole  problem  of  the  regulation 
of  public  utility  rates  into  a  confusion  from 
which  it  has  but  very  recently  begun  to  emerge. 

It  is  not  perhaps  so  difficult  to  say  what  is 
meant  ty  'fair  return,'  although  it  is  naturally 
imjKKsible  to  lay  down  as  a  genenil  rule  that 
It  IS  this  or  that  percentage  of  profit  on  a  given 
investment.  The  courts  have  reached  with 
practical  unanimt^  the  conclusion  that  a  fair 
return  from  a  public  service  enterprise  is  that 
measure  of  profit  which  would  be  realized  from 
any  other  business  where  the  risks  and  capital 
investment  are  the  same.  What  this  is  in  any 
given  ease  depends  of  course  upon  the  peculiar 
Brcumstances  of  that  case. 

There  has  been  much  diversity  of  opinion  as 
to  what  is  a  *fair  valuation  of  the  property 
devoted  to  the  pubHc  service.*  Several  different 
standards  for  measuring  that  valuation  have 
received  recognition.  (1)  First,  it  has  been 
urged  that  the  total  original  cost  of  the  plant 
and  improvements  should  be  deemed  the  true 
valuation.  There  are  many  objections  to  this 
test.  Except  in  the  case  of  newer  enterprises 
the  origin^  cost  cannot  usually  be  determined 


with  any  accnra^.  Furthermore,  in  such  a 
figure  may  be  included  various  items  represent- 
ing unwise  or  unnecessary  expenditure  which 
ought  not  to  be  made  the  basis  of  earnings  at 
the  present  time.  (2)  The  present  capitaliza- 
tion of  the  business  is  also  suggested  as  a  meas- 
ure  of  public  utility  valuation.  This,  however, 
overlooks  entirely  the  not  infrequent  fact  Ot 
over-capitalization,  an  abuse  whic^^ublic  con- 
trol has  only  begun  to  mitigate.  Taere  is  too 
little  relation  between  the  capitaliiation  and  the 
actual  investment  in  public  service  companies. 
(31  Another  proposal  is  to  take  as  the  proper 
valuation  the  cost  of  r^roducing  the  plant  less 
the  existing  depredattoo  of  me  eouipment 
Opinions  differ  as  to  whether  this  should  be 
the  cost  of  reproducing  the  original  plant,  per- 
h^s  with  a  somewhat  antiquated  equiranent.  or 
the  cost  of  reproducing  a  new  and  modem 
plant  (4)  Perhaps  the  weight  of  authority 
— « —  ..  (jjg  yie„  that  *fair  vahiation*  a""-* 


This  includes  two  elements,  the  poy^cal 

valuation  of  the  equipment  and  an  aoditional 
increment  representmg  the  fact  that  the  ^tem 
is  actually  operating  and  producing  eamitigs. 
It  seems  clear  that  any  attempt  to  arrive  at  a 
fair  valuation  of  a  public  utility  investment 
must  bef^  with  an  accurate  appraisal  of  the 
value  of  the  physical  proper^.  This  fact  ha* 
received  a  somewhat  belated  recognition  and 
there  is  now  a  widespread  tendency  throughout 
the  several  States  in  the  United  States  to  pro- 
vide for  the  making  of  such  a  valuation  on  a 
scientific  basis.  In  estimating  the  value  of  the 
business  as  a  going  concern  it  must  be  borne  in 
mind  that  the  vahie  of  the  public  utilility  fran- 
chise should  be  excluded.  This  franchise  value 
is  directly  based  upon  the  capacity  of  the  cor- 
poration to  earn  profits  and  it  would  accord- 
ingly be  absurd  to  include  it  in  the  valuation 
upon  the  basis  of  which  those  profits  are  10  be 
computed.  The  Stipreme  Court  of  the  United 
States  has  declined  to  adopt  any  one  of  the 
above  methods  of  determinii^  the  fair  valuation 
of  &e  property  devoted  to  public  service  but 
has  declared  that  all  of  them  are  to  be  nven 
consideration.  In  Smyth  v.  Ames  (169  U.  S. 
466,  1898),  the  court  said:  'In  order  to  ascer- 
tain that  value,  the  original  cost  of  construc- 
tion, the  amount  expended  in  permanent  im- 
provements, the  amount  and  market  value  of  its 
bonds  and  stock,  the  present  as  compared  widi 
the  original  cost  of  constructioii,  the  probable 
earning  capacity  of  the  property  under  particn* 
lar  rates  prescribed  by  statute,  the  sum  re- 
quired to  meet  operating  expenses,  are  all  to  be 
given  sudi  weight  as  may  be  just  and  ri^t  in 
each  case.  We  do  not  say  that  there  may  not 
be  other  matters  to  be  regarded  in  ettimatiiig 
the  value  of  die  property.* 

RenUtioni  to  Secure  Bqtudity  of  Scrv- 
ice.— Inequality  of  service  rendered  by  public 
service  'corporations  may  take  three  forms: 
First,  the  arbitrary  refusal  to  some  of  service 
rendered  to  others;  second,  the  rendering  of 
service  of  unequal  quality  for  the  same  charge, 
and  third,  the  chai^ng  of  higher  rates  for  the 
same  service  rendered  under  substantially  sim- 
ilar conditions.  The  illegality  of  the  first  two 
forms  of  discrimination  baa  long  been  estab- 
lished, but  discrimination  in  rates  has  been 
tnade  illegal  per  se  only  in  rdLati^iy  recent 
years.    Under  die  early  oomtnon  law  one  who 
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waa  not  charged  a  nix  unreaacnable  in  itself 
had  no  cause  of  complaiDt  because  some  one 
else  was  charged  less.  This  rule  was  later 
modified  so  as  to  make  discrimination  in  rates 
prima  fade  evidence  of  the  luueasouableness 
of  tbe  higher  rate  charged..  Finally,  such  dis- 
crimination came  to  be  recognized  as  contrary 
to  ptiUic  pc^icy  and  has  been  made  illegal  Iv 
statute  pnctlcalljr  everywhere. 

The  task  of  defining  what  is  meant  by  dis- 
crimination,  however,  lus  not  been  easy  and. the 
different  solutiDns  of  the  problem  arrived  at  by 
different  legislative  bodies  have  produced  a 
highly  variegated  aystevi  of  regulations  upon 
the  subject.  Furtbennorc,  it  is  not  feasible  to 
forbid  discrimination  of  all  kinds  since  adMO- 
Inte  uniformity  of  Tates  is  imdeairable,  and  it 
has  been  necessary,  therefore,  to  leave  some 
leeway  in  the  taws  and  regtilations  so  that  this 
legitimate  discrinnnation  may  exist  The  resoll 
has  been  to-  cast  upon  the  courts  a  heavy  bur- 
den in  deciding  in  a  multitude  of  ctmcrete 
cases  whether  or  not  the  particular  discrimina- 
tion complained  of  is  fortndden  by  the  statute. 
The  Federal  Interstate  Commerce  Act,  for  ei- 
ample,  enomerates  a  considerable  list  of  dis- 
criminations which  are  illegal  when  practised 
by  common  carriers  upon  those  *in  substan- 
tially similar  circumstances  and  condition s,*  a 
phrase  evidently  designed  to  give  a  large  mea^ 
ure  of  ebeticity  to  the  enforcement  of  the  law. 

The  forms  of  discrimination  in  rates  wUch 
are  now  commonly  forbidden  tqr  law  are  the 
following:  (1)  Inscriminalaoiu  for  the  pur- 
pose of  destroying  -compedtion,  such  as  the 
offering  of  lower  rates  to  a  competitor's  patrons 
to  Induce  them  to  abandon  him;  (2)  conces- 
sions made  to  large  customers  when  uie  differ- 
ence lies  not  in  the  amount  of  service  rendered 
at  any  one  time  but  merely  in  the  total  amount 
during  a  given  period  of  time;  (3)  concessions 
made  to  exclusive  patrons  as  against  those  who 
divide  their  patronage;  (4)  discriminadons  in 
favor  of  special  kinds  of  bumness  when  the 
service  rendered  is  the  same,  as  when  a  rail- 
road charges  less  for  the  shipment  of  goods  to 
be  used  for  one  purpoK  than  for  another  in 
order  to  develop  particDlar  industries  in  certain 
communities. 

On  the  other  hand,  the  law  very  generally 
reco^iies  the  legitimacy  of  cetiain  forms  of 
discrimination.  Among  diese  may  be  mentiooed 
the  fotlowing:  fl)  Rates  may  difler  where  the 
sernces  rendered  entail  different  costs.  Extra 
charge  niay  be  made,  for  example,  for  transpor- 
tation on  a  train  of  unnsitaJ  speed,  (2)  Iiower 
rates  may  be  charged  for  services  rendered  in 
units  which  entail  less  cost  and  inconvenience. 
A  carload  of  goods  may  be  shipped  at  a  cfaexper 
rate  than  a  tingle  package,  or  a  large  parly  may 
be  given  reduced  passenger  rates.  (3)  Ratts 
nay  be  Ivwered  for  patrons  who  tbcnxMlves 
furnish  a  portion  of  the  public  utility  facilitlea, 
such  as  cars,  wharves,  etc.  AH  such  discrhnina- 
tions  are,  however,  closely  scmtinieed  and 
strictly  limited. 

.  Sncdai  RcKidations  in  the  Intercnt  of 
Pntdlc  CoBvnuetice. — This  point  has  alrea4r 
been  touched  trpon  in  discussing  the  du^  rest- 
ing npon  public  service  companies  to  mmisb 
aitom^te  terriee  and  suitable  facilities  and  need 
not  be  further  elaborated  here.  Le^slaUres 
liav«5iamed  nnnerous  and  hi|^ly  various  laws 
of  this  kind.    An  iUustration  *n  pont  is  the  t«- 
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Machinery  of  Public  Utility  Regulation— 
CoiKiniMiom.— Experience  has  demonstrated 
beyond'doubt  that  public  utilities  can  be  effec- 
tively regulated  aeiiher  by  State  legislatures 
nor  by  courts.  As  public  utilities  increased 
in  number  and  in  the  complexity  of  their  re- 
lations to  the  public  welfare  it  became  appai^ 
ent  that  some  raacbinery  of  control  vi'afi  neces- 
sary which  would  remove  the  problems  of 
their  regulation  from  [artisan  pontics,  protect 
the  pubuc  in  the .  matter  of  rates  and  servict 
protect  the  pubtic  utility  itself  from  iU-advisen 
attacks  of  l^siative  majorities  and  secnre  a 
scientific^  efficient  and  impartial  supervision 
which  should  be  baaed  upon  ao  examination  of 
facts.  It  is  tiow  luuveisally  lecognized  that 
dicse  needs  are  best  met  by  the  creation  of  pub- 
lic utility  commissions,  modeled  roughly  after 
the  Interstate  Commerce  Commission,  and  such 
organiiations  exist  in  all  but  one  or  two  States 
of  the  Union  for  the  regulation  of  at  least  the 
more  important  types  of  public  utilities  sucli  as 
common  carriers. 

These  commissions  are  usually,  though  not 
invariably,  appointed  by  the  State  ^vemor  and 
are  supposed  to  be  non-partisan  m  personnel 
The  membershro  varies  in  number  from  three 
to  seven,  and  the  term  of  office  varies  from  2 
to  10  years.  The  salaries  paid  range  from 
$1,500  to  $15,00a  It  is  almost  universally  yto- 
vided  that  no  one  who  has  any  direct  or  indi- 
rect pectmiary  interest  in  the  public  utilities 
over  which  the  commission  has  jurisdiction  ra^ 
be  a  member  of  it. 

The  powers  of  public  utili^  commissions  may 
be  grouped  under  four  heads.  In  the  first  place, 
die  commissions  exercise  power  over  sublic 
Utility  franchises.  Tbis  power  may  inctuae  the 
determination  of  the  necessity  of  granting  new 
franchises,  the  control  over  franchise  terms  and 
the  enforcement  of  the  obligations  resting  on 
the   public   service  company.     In    the   second 

Slace,  control  is  exercised  in  some  States  over 
le  issuance  of  stocks  and  bonds  of  pubSc 
utility  companies  for  the  purpose  of  preventing 
over-capitalisation.  In  the  third  place,  the 
commissions  have  authority  over  rates  and 
service.  ITieir  powers  in  this  respect  differ 
widely  in  the  several  States,  lliey  nave  com- 
monly, however,  the  right  to  make  detailed  in- 
vestigations and  conduct  hearings  for  the  pur- 
pose of  securing  data  upon  which  to  determine 
what  rates  inay  be  charged  or  what  service 
required.  The  orders  issue^  upon  these  points 
are  not  final  but  may  be  reviewed  by  the  courts. 
They  are,  however,  regarded  as  prima  fade 
reasonable  and  will  be  nullified  only  when 
clearly  unreasonable.  Finally,  public  utility 
commissions  are  enfpowered  to  require  pubUc 
service  companies  to  adopt  a  uniform  ^stem  of 
accounting    and    periodically    to    file    detailed 

The  regulation  of  public  utilities  by  commis- 
sion has  not  escaped  criticism.  Reference  !s 
made  lo  the  delays  resulting  from  the  system 
of  appealing  to  the  courts  so  large  a  proportion 
of  ^e  orders  of  ibe  commission.  It  is  pointed 
ont  that  rates  have  not,  as  a  rule,  been  ma- 
terially reduced  under  this  form  of  control. 
It  has  also  sometimes  happened  that  State  pid>- 
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Sc  uiility  cotnniissionE  hav«  evinced  an  nn- 
friendly  attitude  toward  the  public  otvnersbip 
of    tnuDicipal    utilities    and    have    used    their 

giwers  to  block  the  progress  oi  tl>>U  movmneat. 
lit  on  the  whole  it  is  generally  conceded  that 
comiQitsions  afford  the  only  »olutioii  for  the 
public  utility  problem.  It  has  succeeded  in  large 
measure  in  taking  the  probleiB  out  of  politics, 
has  brought  about  very  general  improvement^ 
in  service,  and  by  creating  an  admiuistrative 
agency  of  more  or  less  expert  ability  has  pro- 
vided a  means  for  dealing  in  a  scientific  manner 
with  the  perplexing  problems  relating  to  public 
utilities  which  remain  as  yet  unsolved. 
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PUBLICAN!,  p&b-li-ka'ni,  Roman  fann- 
ers of  the  public  revenues.  In  ancient  Rome 
d)E  privilege  of  collecting  revenues  from  foreign 
districts  dependent  upon  Rome  was  sold  at  auc- 
tion by  the  censors  tor  a  period  of  five  years. 
The  security  required  by  the  state  from  tbese 
tax-gatherers  was  usually  the  price  at  which 
they  had  purchased  the  branch  or  the  revenue  to 
be  collected  and  frequently  was  far  in  cxcest  of 
the  wealth  of  any  single  bidder,  which  resulted 
in  the  formation  of  companies  for  the  purpose, 
called  socn.  Their  business. with  the  state  was 
conducted  under  the  name  of  one  member  des- 
ignated Ihe  manceps.  The  farmers  of  the  rev- 
enue were  of  the  wealthiest  classes.  None  but 
Roman  citizens  could  be  a  member  of  the  publi- 
cani  and  magistrates  and  governors  of  prov- 
inces were  not  eligible.  The  revenues  were 
derived  principally  from  tolls,  tithes,  mining 
duties  and  scriplura  (tax  levied  for  the  use  of 
the  public  pasture  lands).  The  collections  were 
made  by  an  inferior  class  who  were  often  freed- 
men  or  slaves  in  the  employ  of  the  company  and 
were  cordially  detested  by  populace.  The  high 
price  paid  for  the  privilege  and  the  greed  of  the 
publican!  resulted  in  great  injustice  which  to- 
gether with  the  character  of  the  collectors  ex- 
plains the  Ktterncss  with  whicl^  they  are  men- 
tioned in  the  New  Testament.  From  about  150 
B.C.  they  were  usually  of  the  equestrian  order. 
Consult  Creenidge,  A.  H.  J.,  'Roman  Public 
life'  (London  1901);  Livy  (xxiu,  49;  xxiv, 
18);  and  the  article  •Pub!icani>  (in  Smith, 
WilEaffi,  'Dictionary  of  Greek  and  Roman 
Antiquities,'  Vol.  II,  3d  ed.,  London  1891). 


PI/BLICK  OCCURRBNCBS.  the  first 
newspaper  pubUshed  in  Ainerica,  thou^  it  can 
hardly  be  called  a  newspaper,  as  no  second 
number  appeared  the  colomal  authorities  sup* 
pressing  it  four  days  after  its  first  appearance. 
It  was  issued  at  Boston  25  Se^t.  1690  by  Qenja- 
inin  Harris  and  printed  by  Richard  Pierc«.  As 
far  as  is  known,  there  is  only  one  COl>y  extant 
now  which  is  in  the  archives  of  the  Public 
Record  OS.ce  in  London.  A  reproduction  of  it 
!.•;  contained  in  Green,  S.  A.,  'Ten  Fac-sinule 
Reproductions  Relating  to  old  Boston  and 
Neighborhood'     (Boston    1900).     See    News- 

FAPEBS,  AheBICAN. 

PUBLICOLA,  PiU^liiia  Valeiitw.  Sec 
Valeuus,  Publius. 

PUBLISHKRS'    ASSOCIATION.      See 

Newspapers,  Ambucan. 

PUBLISHING,  American.  The  book 
trade  or  publishing  industry  in  the  New 
World  had  its  origin  in  a  more  remote  period 
than  is  generally  supposed.  It  began  withm  100 
years  oi  the  invention  of  printing,  and  from 
the  date  of  the  first  Atnencaa  book,  1535,  to 
the  year  1799,  over  7,000  different  books  had 
been  published,  nine-tenths  of  them,  however, 
being  pamphlets.  The  19th  century  saw  almost 
the  full  development  of  book  publishing,  the 
establishment  of  colleges  and  schools  and  the 
founding  of  many  libraries,  creating  an  ever- 
increasing  demand  for  the  best  in  literature. 

Early  American  Books.— The   first  book 

Stinted  on  the  American  continent  is  said  to 
ave  been  'La  Escalera  Spiritiuti  de  San  Juan 
Climaco,'  published  in  Mexico  in  1535.  It  was 
a  translation  from  the  Latin  into  Castilian. 
Other  books  were  printed  on  the  first  press  set 
iy>  in  Mexico  and  six  or  seven  books  are  known 
to  have  been  published  in  Peru  before  1600.  In 
the  United  States  the  earliest  publication  was 
a  pamphlet  called  'The  Freeman's  Oath,' 
printed  in  Boston  in  1639.  This  was  followed 
in  the  year  1640  by  the  'Bay  Psalm  Book,' 
printed  by  Stephen  Daye  at  Cambridge,  Mass. 
After  its  publication  in  the  colony  it  was  re- 
printed in  England,  where  it  went  through  17 
editions,  the  last  one  bearing  the  date  of  1754, 
It  was  also  a  highly  popular  work  in  Scotland, 
2i  editions  having  been  printed  tb^re,  the  ktst 
dated  1759.  The  first  original  American  book 
published  in  this  country  was  Mrs.  Anne  Brad- 
street's  'Poems  '  and  this  volume,  issued  in  Cam- 
bridse,  Mass.,  in  1640  was  repunlisbed  in  Lon- 
don in  1650.  Cambridge  remained  the  only  pub- 
lishing town  for  a  long  time,  and  for  21  con- 
secutive years  issued  abont  one  voltmie  a  veai. 
In  1653  Samuel  Gr«en  puUidied  John 
famous  'Caiediism'  in  the  Indian  lai 
followed  in  1659  by  the  Pflatms  in  Indian,  in 
1661  by  the  Indian  New  Testament  and  in  1663 
by  the  wluile  Bible  in  the  Indian  Umguc;  Tfads 
was  the  first  Bible  printed  \a  America. 

Baily  Pabliafaera.—  In  New  York  City  the 
originat  book  pnbliafaer  was  William  Bradford, 
who  became  ofHcial  printer  in  1693.  for  *40 
pounds  a  year  and  half  the  benefit  of  his  priot- 
mg,  besidcG  what  served  the  pnUic."  In  1694 
he  istued  the  'Laws  of  the  Cokwy,'  the  first 
boand  book  publtshed  in  New  York  In  173B 
Uuiatofher  Satter  established  a  publishing 
house  at  Gemantown,  Pa.,  and  iswed  the  first 
Gensan  Bible  prmted  io  Anwrica  in  1743.  The 
firm  of  LittiB,  Brown  and  Company  wu  cfitab- 
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lished  in  1784  in  Boston  wUle  in  the  following 
year,  in  Philadelphia,  Lea  Brothers  and  Company 
and  Henry  Bvrd  and  Company  beean  business. 
It  was  also  in  1785  that  S.  E.  BndKcman  and 
Company  began  publishinK  books  at  Northamp* 
ton,  Mass.  The  existing  house  of  J.  B.  Lippin- 
cott  and  Company  was  established  in  Philadel- 
phia in  1798.  The  firm  of  Harder  and  Brother 
be^n  business  in  New  York  in  1817.  From 
this  date  the  publishing  business  had  a  rapid 
growth,  among  the  firms  established  being  the 
following  in  New  Yorlc:  Baker,  Voorhis  and 
Company,  1820;  D.  Appleton  and  Company, 
182S;  D,  Van  Nostrand,  1830;  Ivison  and  Com- 
1831;  John  Wley  and  Sons,  1332;  John 
ow,  1^5;  A.  5.  Bames  and  Company, 
In  other  dties  the  early  firms  inchidM  the 
following :  Gndnnati;  Ohio,  U.  P.  James,  1831 ; 
Springfield,  Mass.,  G.  and  C.  Uerriam  Com- 


n.i 


1831 ;  Mobile,  Ala.,  G.  H.  Randall,  1831 ;  Mont- 
gomeiy,  Ala.,  Joel  White  and  Company,  1833 ; 
Lancaster,  Pa.,  John  fiaer's  Sons,  1817. 

Thtt  Barly  Book  Trade.— As  an  adjunct  to 
publishing,  the  selling  of  books  ori^nated  in 
Boston  as  early  as  1652,  when  Hezekiah  Usher 
opened  the  first  shtm.  Uany  colonial  book- 
sellers printed  and  jiublished  their  wares.  Ben- 
jamin Franklin  (q.v.)  was  among  the  early 
book  printers.  In  1732,  Richard  Fry,  an  English 
man  and  bookseller  of  Boston,  advertised: 
'Whereas  it  has  been  the  common  method  of 
the  most  curious  merchants  of  Boston  to  pro- 
cure their  books  from  London,  this  is  to  ac- 
quaint these  gentlemen  that  I,  the  said  Fry,  will 
sell  all  sorts  of  accompt  books,  done  after  the 
most  acute  manner,  for  20  per  cent  cheaper 
than  they  can  have  them  from  London.  .  .  . 
For  the  pleasing  cnienainmenl  of  the  polite 
parts  of  mankind,  I  have  prinlcd  the  most 
beautiful  poems  of  Stephen  Duck,  the  famous 
Wiltshire  poet  It  is  a  full  demonstration  to 
me  that  the  people  of  New  Elngland  have  a 
fine  laste  for  good  sense  and  polite  learning, 
having  already  sold  1,200  of  these  poems.*  The 
first  convention  of  booksellers  for  the  regula- 
tion of  trade  seems  to  have  been  held  in  Bos- 
ton, 1724;  it  was  for  the  special  purpose  of  in- 
creasing the  prices  of  certain  wprks.  Toward 
the  close  of  the  century  booksdiing  began  to 
take  rank  among  the  most  considerable  com- 
mercial pursuits,  thou^  it  then  only  fore- 
shadowed its  present  comparative  im^rtancc 
Works  of  standard  character,  involvmK  large 
expenditures,  were  undertaken  by  publishers, 
who,  in  Such  easel,  usually  subscribed  together 
as  a  guarantee  for  the  printer's  outlay.  The 
trade  was  conducted  upon  established  pnnciplcs, 
and  innovators  were  held  in  poor  esteem.  All 
diese  usages  were,  however,  disturbed  by  com- 
petition, and  after  the  pubUcation  of  the 
Waverly  novels,  of  which  rival  eifitions  were 
isnied,  the  individoal  members  of  the  trade 
acted  more  independently  of  each  other,  and 
their  customs  afterward  partook  of  a  less 
narrow  spirit  The  American  Company  of 
Booksellers  was  founded  In  1801.  Books  were 
formerly  sold  in  sheets,  to  be  bound  as  por- 
diasers  might  desire,  a  practice  which  no  longer 
obtains,  llie  universal  diffusion  of  education 
In  America,  and  the  in(|utring  mental  character 
c^  its  people,  not  only  increased  the  circulation 


K'red  experienced  no  little  modification, 
were  of  small  consequence  to  Ae 
great  body  of  readers,  and  works  were  pur- 
chased not  so  much  for  preservation  as  for  im- 
mediate reading. 

Ststiatlca.—  From  1825  to  1840  the  number 
of  American  publications  show  an  aggregate  of 
1,115.  Of  these  623  were  original  and  492  were 
rrorints  from  foreign  works.  The  population 
of  the  United  Stales  in  that  year  was  about 
17.000,000.  In  1853,  733  new  works  were  pub- 
li^ed  in  the  United  Stales,  of  which  278  were 
reprints  of  English  works,  35  were  translations 
01  foreign  authors  and  the  remainder  were  orig- 
inal American  works.  The  population  of  the 
United  States  had  reached  about  25,000,000,  an 
increase  of  50  per  cent  compared  with  1840. 
The  original  American  worics  published  in  1853, 
conytared  with  the  15  years  ending  in  1840, 
show  an  increase  of  about  800  per  cent  in  less 
than  20  yean.  In  other  wor<{s,  the  original 
American  publications  of  the  book  trade  seem 
to  have  advanced  about  15  times  as  fast  as  the 
populatioa  In  1880,  with  a  population  of 
50,000,000,  the  new  books  pubUshcd  during  that 
year  amounted  to  about  2,000  —  nearly  three 
times  more  than  in  1853,  whereas  the  population 
had  only  doubled.  The  total  number  of  new 
books  published  according  to  the  records  of  the 
PubKsheri'  Werkly,  for  the  years  given  below, 
is  as  follows: 


It  will  be  observed  that  there  is  a  heavy 
fallins  off  for  I9I5,  due  to  abnormal  coniUtions 
brought  about  by  the  war.  While  the  number 
in  other  classes  was  unusually  small,  books  of 
history  numbered  758,  as  compared  to  581  in 
1914,  the  increase  being  due  to  the  many  pub- 
lications on  the  war. 

As  an  illustration  of  n9rmal  conditions  in 
the  book  trade  the  figures  for  1914  are  of 
more  value.  Of  the  total  niunber  of  tides  pub- 
lished during  this  period,  10,175  were  new 
books  and  1,S3S  were  new  editions.  Imported 
books,  editions  printed  abroad,  hut  bound  in 
this  country,  nun^red  2,852.  Of  the  various 
classes  fiction  leads.  The  output  for  1904  may 
be  compared  to  that  of  1914  by  the  chief  classes, 
showing  the  change  in  public  demand  within 
the  past  10  years : 
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Considering  only  the  books  of  American 
authorship  for  1914,  it  will  be  seen  that  there 
is  some  change  in  the  relative  proportion  of 
classes.  Books  on  soclolo^  and  econmnics 
take  the  lead,  fiction  coming  second  almost 
200  titles  behind. 

Books  by  Auebican  Autkcas  Pubushed  in 
1914. 

CLASS  No.  of  title* 

Sociokigy  ud  cconoinks STS 

Fiction «» 

Relifiini  and  thectagf 671 

Poeuy  uid  dnun* -158 

Applied  Bdence SS2 

Sdenc* SOS 

L»w **3 

Mtdicinskiid  hvsicne 414 

Juvenile  lioota 40S 

Hin«y...  «» 

GeiieTU  litentm 

Ctofiniphy  and  d«vci jw 

P^^p™.'.'.'  I]]'.]"'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.','.'.'.','.'.'.  190 

EdacMun 31T 

Biuioaa IW 

Philology 190 

Pmeiuti 166 

GlUllxs.  uDIUCnMntl US 

Dermatic  tcooomy 11> 

Miink JO 

MiicallanAiiii 119 

ToWl a.SM 

Popular  Books.—  In  1903  there  were  1,700 
book  publishers  in  the  United  States.  While 
Boston  and  Philadelphia  remain  true  to  their 
earlier  reputations  as  leading  book  centres.  New 
York  has  become  the  largest  book  mart  and 
the  leading  factor  in  the  manufacture  of  books. 
Chicago  too  has  assumed  an  important  place  in 
the  book  trade,  while  some  hundreds  of  books 
are  published  annually  in  Cincinnati,  San  Fran- 
cisco, Cleveland  and  other  smaller  cities.  The 
majori^  of  American  books  are  published  by 
100  firms  in  New  York,  Boston.  Chicago  and 
Philadelphia.  During  1902  and  1903  the  his- 
torical novels  enjoyed  widespread  popularity, 
and  nine  books  ol  this  class  circulated  to  the 
extent  of  1/100,000  copies.  This  enormous  out- 
put, however,  did  not  lessen  the  sale  of  older 
and  more  standard  books.  These  were  largely 
reprints.  A  popular  work  75  years  after  its 
first  publication  is  often  fountf  to  have  been 
reprinted  20  tiroes  by  as  many  different  pub- 
lishers. Of  the  world's  gr^l  standards,  hun- 
dreds, and  in  some  cases  thousands,  of  editions 
have  appeared.  There  is,  nevertheless,  a  dis- 
tinction lo  be  made  between  the  manufacturer 
of  books  who  takes  old  works  and  reprints 
them,  and  the  publisher  who  issues  entirely 
fresh  and  original  matter.  Among  early  suc- 
cessful books  Mrs.  Stowe's  'Uncle  Tom's  Cabin' 
bad  a  phenomenal  sale,  500,000  copies  being  sold 
in  less  than  five  years  in  the  United  States,  and 
t^  April  1852  more  than  1,000,000  had  been 
reprinted  in  Great  Britain.  Of  Longfellow's 
poems^  without  taking  into  account  unauthor* 
ized  English  reprints,  the  Atnerican  sales  in 
1839-57  amounted  to  325,550;  from  the  latter 
date  tUl  1901,  220.00a 

School  Booln.— No  small  factor  in  book- 
making  during  the  19th  century  was  the  phe- 
nomenal producbon  of  school  and  college  text- 
books. In  1902  the  reports  shovred  a  list  of 
433  edncational  works,  while  in  1904  this  was 
increased  to  628,  though  there  has  ance  been 


a  mariced  decKne  in  the  production  of  this  class. 
Of  books  for  use  in  the  public  schools  editions 
of  500,000  copies,  intended  for  one  year's  con- 
sumption, are  not  an  unusual  event.  Mt^srs. 
D.  Appleton  and  Company  for  many  years  sold 
over  1,000,000  copies  of  Webstei^s  'Speller' 
every  year;  and  W.  B.  Smith  and  Company 
o£  Cincinnati^  Ohio,  sold  over  1,000,000  copies 
of  the  Eclectic  Series  during  each  year.  The 
electrotype  plates  of  schoolbooks,  Bibles, 
prayer-books  and  hymnbooks,  are  very  rarely 
changed  and  enormous  quantities  are  sold 
every  year. 

HiBcellaneoos  Books. —  In  the  United 
States  many  encyclopedias,  dictionaries,  the  com- 
plete worla  of  standard  authors  in  definitive 
editions,  antholo^es  of  literature,  etc,  are  sold 
by  subscription;  and  the  initial  expense  of  such 
books  being  enormous,  before  a  single  copy  of 
the  book  is  made,  tbe  sales  must  be  enormous 
also.  Then  there  are  many  'books  which  are 
not  books*  —  such  as  dty  directories,  which  are 
usually  published  by  a  company  devoted  ex- 
clusively to  the  publication  of  this  one  book; 
State  directories,  list  of  dealers  in  each  business 
and  commercial  agency  reports  (each  of  these 
agencies  makes  lour  revised  editions  of  its 
books  each  year,  each  book  measuring  about 
11  by  13  inches,  and  containing  about  2,500 
pages  of  matter  in  close  print).  There  are  also 
innutnerable  genealogies,  indexes,  catalogs,  to- 
gether with  many  other  productions  which 
are  truly  books,  but  which  cannot  be  called 
literature. 

Cotranerctal  Value. —  In  the  publishing  of 
books  the  following  are  the  items  of  outlay 
which  need  to  be  taken  into  account:  Copy- 
right, paper,  typesetting,  author's  corrections,  ■ 
electrotyping,  press  work,  binding,  advertising. 
Publishing  means  a  great  deal  more  than  merely 
printing  and  binding  a  book  It  means  putting 
It  where  it  is  likely  to  selL  The  machinery  ot 
distribution,  which  means  the  method  of  get- 
ting books  finally  into  the  hands  of  readers 
through  the  various  middlemen,  is  vastly  im- 
portant The  manufacture  of  a  boiSk  now  de- 
mands the  assistance  of  various  branches  of 
mechanical  skill  Besides  the  paper-maker,  the 
type-founder  and  the  printer,  to  whom  it  gives 
a  large  proportion  of  employment,  it  engages, 
exclusively,  the  bookbinder.  Its  material  form 
has,  till  the  present  era  of  cheap  publications, 
always  borne  a  commercial  value  extravagantly 
disproportionate  to  its  matter. 

Copyright.— A  common  arrangement  be- 
tween the  American  author  and  publisher  is  a 
parent  of  10  per  cent  royalty  on  the  retail 
price  of  all  sales;  sometimes  a  cash  sum  is  paidi, 
and  the  publisher  secures  the  copyri^t,  which 
is  granted  for  28  years,  subject  to  renewal  by 
the  author,  his  widow  or  children  for  other 
14  years.  A  condition  is  that  a  copy  of  a  title- 
page  must  be  registered  with  the  librarian  of 
Congress,  and  two  copies  of  the  book  lodged 
there  not  later  than  the  day  of  publication.  'Hie 
entry  fees  are  SO  cents  for  an  American  author, 
$1  for  a  foreigner  and  50  cents  additional  for  a 
certificate  of  record.  A  copy  of  any  new  edition 
mnst  also  be  sent  to  the  librarian.  (Sec  Copv- 
■ight).  By  the  provisions  of  the  International 
Copyright  Act  (1886),  a  foreign  author's  rights 
are  protected  in  Great  Britain,  Belgium.  France, 
Germany,  Haiti,  Italy,  Spain,  Switzerland  and 
Tunis.    Colonbl  authors  can  also  secure  copy- 
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right  without  publication  in  the  United  King- 
dom, and  a  work  copyright  in  the  United  King- 
dom is  copyright  in  Canada,  American  cheap 
reprints  of  British  books  are  admitted  to  Can- 
ada subject  to  a  customs  duty  of  12^  per  cent, 
to  be  paid  over  to  the  British  author,  but  the 
returns  from  this  source  have  been  very  small. 

Bookbinding.— Since  1885,  in  the  book- 
making  industry,  many  improvements  have  been 
made  m  wire-stitching  machines.  One  of  these 
machines  will  stitch  anything  from  two  sheets 
to  a  book  two  inches  thick,  and  with  several  of 
dum  either  round  or  flat  wire  may  be  used. 
There  has  also  been  introduced  a  noteworthy 
combination  folding  and  wire-stitching  machine, 
which,  by  a  continuous  and  automatic  operation, 
takes  the  sheets  from  Che  feeders,  and  folds, 
gathers,  collates,  covers  and  wire-stitches  them. 
Paper-cutting  nuchines  have  been  improved  by 
the  introduction  of  automatic  clamps,  indicators 
and  gauges.  The  invention  of  a  steam  round- 
ing and  backing  machine  has  increased  the  ca- 
pacity of  from  500  to  1,000  books  per  day  to  a 
capacity  of  from  5,000  to  6,000  in  the  same  time. 
The  latest  case-making  madiine  feeds  itself  from 
a  roll  of  .cloth  which  it  automatically  cuts  into 
pieces  of  proper  siie  for  use.  The  cloth  is  first 
covered  with  glue  by  contact  wilh  a  cylinder 
fevoIvinK  in  a  pot  of  glue.  It  is  then  cut  by 
the  macnine  and  nicked  in  comer  sections; 
boards  are  supplied  from  a  holder  and  a  back 
lining  from  a  roll,  both  receptacles  forming  part 
of  the  machine.  This  process  completed,  the 
nearlv  finished'nroduct  drops  a  little,  the  cloth 
is  folded  over  tne  boards  and  back  Uning,  and 
.  the  binding,  after  passing  through  a  case 
smoother,  is  delivered  in  a  finished  state. 
Among  other  inventions  are  a  casling-in  ma- 
chine, for  putting  the  body  of  a  book  into  its 
cover,  and  a  gathering  machine.  This  latter  in- 
vention promises  impnrtant  developmiUits  in 
economy.    See  Bookbindinc 

Book  Plates.— About  the  year  1804  the  art 
of  stereotyping  was  invented  in  England,  and 
in  a  few  years  was  introduced  into  this  country. 
With  the  type-printed  book  under  the  old  con- 
ditions a  publisher  did  not  dare  print  a  large 
numher  of  copies  of  any  book  unless  he  believed 
it  would  have  a  quick  sale.  Books  were  bulky 
and  took  up  too  much  space.  Consequently, 
the  types  for  a  first  edition  were  distributed 
when  they  left  thcpress;  then  had  to  be  reset 
with  renewed  chances  of  error  is  the  second 
edition.  Resetting  for  two  or  more  editions 
added  largely  to  &e  cost  of  the  book  and  lim- 
ited its  supply.  The  process  of  stereotyping 
first  used,  known  as  the  iJaiter  procns,  aerred 
book  printers  for  about  50  years.  The  practice 
of  the  art  was  brought  to  New  York  by  David 
Bruce  in  1813,  but  the  first  book  stereotyped  in 
America  was  the  'Westminster  Catechism,* 
made  by  J.  Watts  and  Company  of  New  York 
in  June  of  the  same  year.  For  the  printing  of 
books,  all  methods  of  stereotyping  have  been 
superseded  by  elect ro^yping,  which  was  experi- 
mentally tried  in  New  York  as  early  as  1841. 
and  was  in  general  use  before  1855. 

Book  Imports.— The  summary  of  the  chief 
imports  of  bocdcs  and  other  priuled  matter  for 
1909  atld  1914  shows  the  following:. 


Value  or  Books,  etc.  Both  Pke  avb  Dutiable, 
Imported  in  1909  and  1914. 

UnitBi)  Kiqadoa )1.S19,302  U.MO.SM 

Vnam 3«4.«30  566,571 

Germany ...    1,671,679  1,416.6SS 

Bnt^.NoMh  Amenu 167.261  t».OOT 

_  Book  Exports.- The  hooks  and  other 
printed  matter  of  domestic  manufacture  ex- 
ported from  the  United  States  during  1909  and 
1914  represent  the  following: 

ctlu^rTUIs  to  which  xkfoktid  IMM  tm 

Unilad  Kingdom (1.334.49*  $l.S54,«iM 

Belgiuin 37.119  31.609 

FlwH* 229,129  .         M,4T« 

Qvnuuiy 141.362  23S.910 

Italy I9,ST6  31.992 

Netbcrlandi 16,093  14,7m 

OtherEurope „  39,S66  1S6.216 

Bnluh  Notth  America 2.65S.3aa  4,«K,319 

Centn]     Anericui     SutM    uid 

Britiih  Hondum S8.4S4  169.795 

Mexko 245. 4S3  321, 914 

Cub»       325,599  159.359 

Other  Wen  India  and  Benniida.  49.101  37,917 

Arsentiu 97.606  130.661 

Bnrii 130,353  117. (66 

Chili 6S,S56  109, S09 

Other  South  America 134.921  230.221 

Chineee  Bmpin 50,4SO  143,743 

Briliih  Eut  IndiM 21.S13  35.110 

Japan 67,371  113. 9«1 

Bntiih  Aunralawt 260,079  376,711 

Philippine  Iiland* 156.199  31T.99S 

BritisE  Africa 12,813  38,734 

All  other  Africa 5,302  6.4S5 

Other  comtrici* Xl,114  Ul,877 

Total!.  ■  ■ 16.351.445     I9.639.86S 

*  Year  tdda  30  JoM,  fact  babm  war  besan,  thai  ca<MiBa 

period  of  noma]  cotidiUoA*. 

During  the  two  decades  from  1894  to  1914 
the  oal^  striking  change  recorded  in  the  book- 
publishmg  trade  was  the  enormous  and  pfaent^n- 
enal  circulation  of  popular  novels.  Daring 
diis  period  the  advance  in  good  taste  and  in 
artistic  beauty  of  product  was  a  marked  char- 
acteristic of  the  industry.  Fashions  in  bind- 
ings changed  annually,  but  a  widening  range 
of  materials  and  patterns,  more  darins  nse  of 
designs  and  inks,  and  the  invention  ana  general 
use  of  automatic  bindir^  machinery  su^ple- 
menled  improvements  in  printing,  permitting 
lower  prices  fiK  books  and  promotmg  phenome- 
nal sales.  It  is  a  ngnificant  coincidence  that 
the  decade  which  witnessed  extraordinaty  ad- 
vance in  all  details  of  mechanical  productioas 
in  this  industry  should  be  characterized  also 
by  the  most  noteworthy  advance  in  the  good 
taste  and  appreciation  of  the  general  public 
Charles  H.  Cochiane. 

PUCCINI,  p&-di?ne,  Oiacomo,  Italian  <m- 
eraltc  composer:  b.  Lucca,  Italy,  22  June  or  23 
Dec.  1858.    He  came  of  a  familT  of  distin- 

Sished  musicians,  his  great-great-grandfather 
Bcomo.  his  great-grandfather  Antonia,  grand- 
father I)omenico  and  father  Michele  all  being 
famous.  He  was  educated  at  the  Conservatory 
at  Milan,  studying  under  Baziini  and  PonchiellL 
His  first  opera,  <Le  Vilh>  (1884),  was  pro- 
duced at  the  Teatro  del  Vemie  and  was  favor- 
ably received.  ■  His  'Ed^r'  (1SS9)  was  pro- 
duced at  La  Scala.  but  his  first  grcait  success 
was  with  'Mancm  Lescalit*  (1803)  at  Turin. 
Three  years  laWr  his  'La  B»Aii»«,^  also  pro- 
duced at  Turin,  achieved  an  uttraordinary  suc- 
cess and  won  world-wide  fame  for  its  audior. 
'Tosca'  (1900)  was  foUowed  by  <lifadaine 
Bultierfly>    (1904).   with   wfeich   the  corapOKT 
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again  scored  a  triumph.  His  'Girl  of  tlie 
(Silden  West'  (<La  Fanciulla  del  West')  en- 
joyed signal  success  at  the  Metropolitan  Opera 
House,  New  York.  The  European  War  inter- 
rupted die  production  of  his  new  compositions, 
but  'La  Rondine'  and  'I  Due  Zoecoletti'  were 
both  completed  in  the  first  year  of  the  war. 
His  work  is  highly  original  and  he  ranks  among 
the  foremost  modern  Italian  composers. 

FUCK,  in  medixval  mythoEogy,  a  celebrated 
fairy  of  mischievous  tendencies  whose  character 
uid  attributes  are  depicted  in  Sbakespear's 
'Midsummer  Night's  Dream.'  T^is  fairy  is 
known  by  a  variety  of  names,  as  Robin  Good- 
fellow  and  Friar  Rush  in  England,  and  in  Ger- 
many as  Knccht  Ruprecht;  but  it  is  by  his 
designation  of  Puck  that  he  is  most  Rcnerally 
known  in  England,  Germany  and  the  more 
northern  nations.  He  was  the  chief  of  the 
domestic  tribe  of  fairies,  or  ''brownies,'  as  they 
are  called  in  Scotland  and  innumerable  stories 
are  told  of  his  nocturnal  exploits. 

PUD,    See  Food.    • 

PUDDING-BEEEIBS,  the  berries  of  the 
Caiudian  dogwood  (Comus  c<madetuu),  oota- 
man  throughout  Nortb  America.  See  Dog- 
wood. 

PUDDINGSTONB.    See  Conglomerate. 

PUEBLA,  pwab'ia,  a  state  of  Mexico.  The 
stale  of  La  Puebla  in  the  central  plateau  of  the 
Anahuac  has  Vera  Cruz  to  the  north  and  east, 
Oaxaca  to  the  south,  Guerrero  to  the  south- 
west and  Morelos,  Mexico,  Tlaxcala  and  Hi- 
dalgo to  the  west.  The  area  is  12,204  square 
miles.     Pop.   1,101,600.     (Sec  Mexico).     Con- 


PUEBLA,  Mexico  (originally  called  U 
Pnebla  de  los  Angeles,  more  recently  Puebla 
dc  Zaragoza),  capital  of  the  state  of  the  same 
name,  116  miles  east  of  the  Oty  o£  Mexico  by 
tjie  Mexican  Railway,  but  only  about  60  miles 
in  a  straight  line;  altitude  over  7,000  feet  above 
the  sea.  The  climate  is  most  agreeable,  the 
maximam  temperature  being  84°  in  summer 
and  75°  in  winter.  The  peaks  Popocatepetl 
and  Ixtacdhuatl  are  only  about  25  miles  dis- 
tant and  those  of  Orizatei  and  Malinche  are  in 
plain  view.  Three  steam  railways,— the  Mexi- 
can, the  Mexican  Southern  and  the  Inter- 
Oceanic  and  electric  street  railways  supply 
transportation.  Straw  hats,  leather  goods  and 
numerous  other  articles  are  manufactured  in 
conuderable  quantities,  and  in  the  immediate 
vicinity  are  several  large  cotton  mills.  Near  by 
are  the  famous  onyx  quarries  which  have  for 
tnany  years  supplied  great  quantities  of  beauti- 
ilttl  onyx  to  Mexico  and  the  United  States.  A 
manufactory  in  the  city  makes  of  the  product 
of  these  quarries  and  endless  variety  of  useful 
or  ornamental  objects,  from  store  and  saloon 
fixtures,  table  tops  and  wash  basins  to  imita- 
tions of  every  fruit  known  in  the  country.  The 
banking  facilities  of  the  city  are  supplied  by 
the  Oriental  Bank,  with  88,000,000  capital,  and 
a  number  of  other  financial  institutions.  The 
dty  is  noted  for  its  many  churches,  clean 
streets,  substantial  business  edifices  and  grand 
cathedral,  vihieh  was  almost  100  years  (1552- 
1649)  in  building,  is  323  feet  long,  101  feet 
wide  and  80  feet  froei  floor  to  roof. 


The    educational    institutions    besides    the 
primary  and  high  schools  are  the  State  Coll^^ 

Sdiool  of  Metucine,  Normal  School  for  Men, 
Normal  Srfiool  tor  Women,  Normal  School  of 
Arts,  Academy  of  Fine  Arts  and  hospicio  for 
the  education  of  diildren.  There  are  three  pub- 
lic libraries,  museum  of  archeology,  an  art  gal- 
lery, an  observatory,  a  market  hall,  sulphur 
badis,  a  general  hospital,  founded  in  1658,  and 
a  maternity  hospital,  state  hospital  for  both 
sexes,  hospital  for  the  insane,  children's  hos- 

?ital,  military  has[Htal,  Interoceanic  Railway 
[ospital  and  Spanish  Beneficiary  Hospitu. 
The  palace  of  the  state  government,  which 
faces  the  principal  part  or  zocolo,  is  one  of  the 
notable  buildings  of  the  city.  The  extensive 
and  very  beautiful  Alameda  is  a  most  attractive 
spot  and  contains  a  monument  erected  in  1898 
in  honor  of  Mexico's  liberators,  and  the  monu- 
ment to  Gen.  Nicolas  Bravo.  There  are  also 
the  French- Mexican  monument  erected  by  the 
French  colony  in  1902,  and  the  equesmenne 
statue  of  Genera!  Zaragoza,  which  surmounts  a 
fine  monument  erected  at  the  foot  of  the  hill 
of  Guadalupe.  In  the  Government  Palace  is  a 
most  interesting  collection  of  historic  paintings 
and  a  librarv  of  28,000  volumes.  The  zocolo  or 
central  park  of  the  city  is  artistically  laid  out 
in  vine  and  foliage  covered  walks,  with  foun- 
tains  and  statues  here  and  there,  and  numerous 
small  plazas  supply  needed  breathing  spots. 
There  are  three  theatres,  one  of  which,  the 
•Teatro  Principal,"  was  built  in  1790  and  claiou 
to  be  the  oldest  theatre  on  the  American  con- 
tinent. Since  1532,  in  which  year  the  royal 
sanction  was  given  to  form  a  settlement  here, 
Puebla  has  occupied  second  place  among  all  the 
dties  of  the  land,  commercially,  spiritually  and 
in  population,  until  very  recently,  when  Guada- 
lajara forged  ahead  in  population  and  material 
development  generally. 

The  city  of  Puebla  was  founded  In  1532  by 
the  Franciscans,  and  is  considered  the  military 
key  to  the  capital  of  die  republic.  Durint;  the 
war  between  Mexico  and  the  United  States 
it  was  captured  by  Gen.  Winfield  Scott, 
who  made  his  headquarters  there  from  June  to 
Aumi.M  1847.  It  was  captured  by  the  French  in 
nd   recovered  by   the   Republican   forces 


came  he  found  a  city  of  300,000  inhabitants, 
400  temples  and  a  legion  of  priests,  six  miles 
distant  from  Puebla,  where  now  is  the  famous 
Pyramid  of  Cholula-  and  that  the  Aztecs  came 
there  in  great  numoers  to  worshm  and  offer 
up  human  sacrifices.  Pop.  about  96,121.  Con- 
sult Carri6n,  A.,  'Historia  de  la  Ciudad  de  la 
Puebla  de  los  Angeles  (Puebla  de  Zaragoza)* 
(2  voh.,  Puebla  lffil7). 

PUEBLO,  Colo.,  city,  county-aeat  of 
Pueblo  County,  and  second  city  in  the  Stats, 
on  the  Atchison,  Topeka  and  Santa  Fi.  the 
Colorado  and  Southern  (Burlington Route),  the 
Denver  and  Rio  Grande,  the  Missouri  Pacific 
and  the  Chicago,  Rock  Island  and  Pacific  rail- 
roads, also  on  the  Colorado- Kansas  Railroad, 
about  120  miles  south  by  east  of  Denver, 
Within  its  corporate  limits  are  several  former 
villages :  North  PueWo,  Central  Pueblo,  South 
PneWo  and  Bessemer.  It  is  in  a  valley  on  the 
eastern  foothilh  of  the  Greenhorn  Range  of 
tiie  Rocky  Mountains.    The  old  fort  at  Pueblo 
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was  built  about  1640,  and  here  came  the  agents 

of  the  Americaii  Fur  Company  (John  Jacob 
Astor's  Company)  to  (rade  with  the  white 
trappers  and  Indians  for  their  furs.  In  1846 
there  were  100  white  people  located  here  en- 
gaged in  raising  crops,  and  a  real  trading  post 
was  estaiblished  in  1850.  In  1854  the  Ute  In- 
dians massacred  the  residents  of  the  post.  In 
1859  the  present  city  was  laid  out,  and  in  1873 
it  was  chartered  as  a  city.  The  region  of 
country  east  is  largely  devoted  to  agriculture 
and  stock-raising.  In  the  vicinity  of  the  city 
are  extensive  coal  and  oil  fields  and  deposits 
of  limestone  and  ores.  The  silver  and  copper 
ores  are  brought  to  the  smelters  of  Pueblo;  and 
lead,  gold  and  zinc  are  here  prepared  for  the 
metals  of  commerce.  The  iron  and  steel  indus- 
tries have  become  quite  extensive.  The  Colo- 
rado Fuel  and  Iron  Company  (steel  plant)  have 
6,500  employees ;  the  railroad  car-shoDs  and 
yards  3,200  employees;  the  smelters,  2,200;  the 
foundries  and  other  manufactories,  6,000. 
There  are  invested  in  manufacturing  industries 
a  capiul  of  about  $18,000,000,  and  the  products 
are  about  $65,000,000. 

The    principal    public    institutions    are    the 


Minnequa  Hospital  (cost  $300,000),  and  private 
sanatoriums.  There  arc  two  systems  of  public 
schools, one  on  each  side  of  the  river;  two  high 
schools,  public  and  parish  schools  (16,000 
school  children),  Loretto  Academy,  the  McCkl- 
lan  public  library  with  14,000  volumes,  law 
libraries,  school  libraries,  and  the  State  Mineral 
Palace  and  Park  A  complete  collection  of 
the  minerals  of  Colorado  are  in  the  Mineral 
Palace.  The  Hve  banks  have  a  combined  capital 
of  $800,000  and  deposits  of  over  $15,000,000. 
The  government  is  administered  under  a 
special  charter,  adopted  19  Sept.  1911,  amended 
4  Nov.  1913  and  ajtain  on  2  Nov.  1915.  The 
charter  provides  for  three  commissioners,  who 
select  appointees  from  lists  furnished  by  a  civil 
service  commission,  which  holds  examinations 
twice  a  year.  The  civil  service  commission  con- 
sists of  three  members,  who  are  elected  by  the 
people.  The  police  judge  and  city  comptroller 
are  appointed  tiy  the  civU  service  commissioners 
and  are  not  civil  service  officers.  Their  term  of 
office  is  four  years.  The  city  clerk,  city  attorney 
and  city  engineer  are  appointed  by  the  council, 
which  is  made  up  of  the  three  city  commis- 
sioners. They  arc  not  protected  by  civil  serv- 
ice and  are  appointed  for  four  years.  The 
city  commissioners  are  elected  for  four  years 
and  the  civil  service  commissioners  for  six 
years.  Elections  are  biennial ;  one  city  com- 
missioner is  chosen  at  one  election  and 
two  at  the  succeeding  election.  The  ciw 
owns  two  sj^tems  of  waterworks,  which 
are  operated  by  trustees  elected  by  the 
residents  of  those  water  districts.  The  large 
majority  of  the  population  are  native-born 
Americans;  about  2,000  are  Italians;  1,000  are 
Austrians,  and  1^00  are  colored.     Pop.  73,000. 

P.  A.  Gbay, 

Secretary  of  Pueblo  Commerce  Club. 
PUSBLO  INDIANS  (Spanish,  ■town,* 
"village";  hence  Pueblos,  'villagers"),  a  group 
of  sedentsuy  agricultural  tribes  cotnprising  the 
Tanoan,  Keresan  or  Queres,  and  Zunian  lin- 
guistic stocks  in  New  Mexico,  and  the  Hopi  or 


Moqui  of  the  Sboshonean  stock  in  norAeastem 
Arizona.  There  are  also  some  Mexicanized 
remnants  of  the  Tanoan  stock  on  the  Rio 
Grande  below  El  Paso,  in  Texas,  and  Chi- 
huahua.   For  details  see  under  the  above  stodc 

Physical  Characters.— -  IKsregardincr  those 
who  have  been  more  or  less  afiected  by  Spanish 
contact,  the  Pueblo  Indians  are  generally  small  in 
stature,  particularly  tie  women,  some  of  whom 
are  quite  diminutive.  After  tnarriaj^e  the  latter 
frequently  bemme  Stout,  but  obesity  is  rare. 
The  men  are  a  rich  brown  in  color,  not  so  dark 
nor  so  reddi^  a-s  their  Navaho  nei0ibors.  The 
women  are  lirfiter,  many  of  them  being  of  a 
fine  olive  tint,  which,  wim  regular  features  and 
often  with  eyes  almost  oriental  in  type,  make 
them  decidedly  comely  Allrinism  is  common 
among  the  Hopi  and  Zuiii,  those  of  the  latter 
tribe  averaging  one  in  200.  The  hair  is  thick, 
black  and  glossy.  That  of  the  men  is  cut 
■terrace  fashion,"  that  is,  banged  across  the 
forehead,  cut  horizontally  at  the  sides  on  a  line 
with  the  chin,  and  allowed  to  grow  to  full 
length  bdiind,  but  knotted  and  tied  into  a  short 
queue.  This  is  probably  tiie  more  orimitivc 
style  of  hair-dressing,  but  it  now  varies  more 
or  less  with  rile  tribe.  The  front  hair  of  the 
women  is  cut  level  with  the  chin,  parted  lat- 
erally, and  allowed  to  fall  over  the  face,  neces- 
sitating continual  brushing  aside  with  the  hand 
to   permit   them   to   see.     The  unmarried  Hopi 

S'rls  retain  the  primitive  method  of  wearing 
e  hair  in  large  whorls  over  the  ears. 
Dress. —  The  costume  of  the  men,  now 
largely  superseded  by  the  clothing  of  civilisation, 
consisted  of  a  shirt,  a  poncho- like  coat  formed  of 
a  sqttarish  piece  with  a  hole  in  the  middle  for 
the  nead,  and  sewed  down  the  sides,  with  partly 
open  sleeves;  a  pair  of  loose  trousers  reaching 
below  the  knees,  open  half-way  up  the  outer 
sides  and  fastened  with  a  belt;  footless  stock- 
ings, leggings,  garters,  moccasins  or  sandals, 
breechctoth,  headband,  hairband,  and  blanket 
Dressed  skin  or  native  cotton  formed  the  chief 
materials  from  w4iich  their  costumes  were  made, 
but  these  gave  place  largely  to  woolen  articles 
after  the  introduction  of  sheep  by  the  Spaniards. 
The  woolen  blanket  of  later  times  was  prob- 
ably preceded  by  a  robe  made  of  strips  of  rabbit 
or  wildcat  skin  coarsely  woven  or  plaited  to- 
gether. Yucca  strips,  feathers,  and  even  human 
hair  also  formed  raw  materials  for  dothing 
The  typical  dress  of  the  women  consisted  of  a 
skirt  Of  skin  or  cotton  (now  of  wool)  reacUng 
irom  the  neck  to  below  the  knees,  and  girded 
with  a  belt,  the  right  arm  and  shoulder  being 
bare;  a  manta  han^ng  loosely  from  the  nedc 
and  down  behind  or  thrown  over  the  head; 
stockings,  deerskin  leggings,  consisting  usiially 
of  an  entire  skin  wrapped  many  times  around 
the  calf,  and  sandals  or  moccasins,  to  whidi 
latter  the  leggings  were  attached.  Among  some 
of  the  Rio  Grande  Pueblos  the  women  wear  soft 
deerskin  boots  instead  of  the  cumbersome  leg- 
wrappings.  Necklaces  of  seashell  and  tur- 
quoise beads,  and  pendants,  ear-triilets,  brace- 
lets, and  other  ornaments  were  worn  by  both 
men  and  women,  but  the  shell  necklaces  ot  the 
latter  have  been  superseded  by  those  of  silver. 
Leather  belts  strung;  with  large  silver  discs  and 
silver-mounted  wnstguards  are  worn  by  the 
men  who  can  afford  them.  Elxcepting  the  moc- 
canns  and  leggings,  skin  bas  largely  iiused  oat 
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of  use  for  clothing,  cheap  cotton  prints  and  a 
woolen  blanket  being  almost  exclusively  em- 
ployed by  the  men. 

HouscB. —  The  typical  pueblo  is  a  many- 
celled,  communal,  defensive  structure  of  several 
Stories,  opening  on  one  or  more  courts  or  plazas 
in  which  dances  and  other  ceremonies  are  per- 
formed. When  the  pueblo  enclosed  a  single 
court,  the  outer  wall  was  usually  the  highest, 
and  was  pierced  with  only  small  onenings,  or 
porl-holes,  to  afford  a  view  of  the  surrounding 
country.  A  slight  elevation  was  usually  pre- 
ferred, but  there  are  many  instances  in  which 
the  site  is  a  lofty  mesa  or  a  level  plain,  while 
othei  dwellings  were  built  in  natural  recesses 
in  the  rocky  walls  of  cations  or  cliffs,  hence 
their  popular  designation,  dig-dwellings.  The 
site  ocpended  on  accessibility  to  water,  to 
cultivable  fields,  or  to  die  necessity  for  de- 
fense against  enemies.  Both  rounded  or 
polygonal  structures  were  common,  while  some 
pueblos  were  semicircular  in  ground-plan,  with 
a  high  rear  wall  and  with  the  houses  arranged 
in  terraces,  Itie  tiers  of  dwellings  successively 
retreating  so  that  the  roof  of  the  lower  formed 
the  means  of  access  as  well  as  the  'front  yard" 
of  the  tier  next  above,  and  so  on  to  the  sixth  or 
seventh  story.  The  ground  tier  usually  con- 
tained only  smalt  wall  openings,  access  being 
gained  by  means  of  a  movable  ladder  to  the 
roof,  wluch  was  provided  with  a  hatchway. 
Most  of  the  pueblos  still  follow  this  ancient 
form,  but  (here  are  now  but  few  whose  ground- 
floor  houses  are  not  provided  with  doors  and 
windows.  Sometimes  forming  a  part  of  and 
sometimes  detached  from  the  main  house  cluster, 
are  chambers,  wholly  or  partly  under  ground 
and  usually  circular,  used  in  early  times 
as  gathering  places  and  sleeping  apartments 
by  the  men,  and  still  employed  for  cere- 
monies and  tribal  councils.  The  fireplace 
was  in  the  centre,  the  smoke  escaping 
through  the  hatchway ;  so  hot  did  these 
kivas  become  that  the  Spaniards  likened 
them  to  stoves,  hence  their  still  popular  name, 
■estufas."  The  structural  materials  depended 
largely  on  the  immediate  supply.  Slabs  of 
sandstone,  being  abundant,  were  commonly  used ; 
they  were  sometimes  neatly  pecked  and  laid  in 
adobe  mortar  or  chinked  with  spalls,  and  al- 
though joints  in  the  masonry  were  not 
•broken,'  the  result  was  frequently  a  marvel- 
ously  slrairfil  and  strong  wall  that  has  stood  the 
ravages  of  centuries.  Pisi  construction  was 
also  employed  in  massive  buildings,  such  as 
Casa  Grande  in  southern  Arizona.  Molded 
adc6e  bricks,  now  so  commonly  used,  were  not 
made  in  pre-Spanish  times,  but  balls  of  mud 
mixed  widi  ashes  and  sage,  and  dried,  were  in 
vogue  a;  a  building  material  in  pre-hisloric 
times.  The  roofs  of  the  houses  consist  usually 
of  pine  or  Cottonwood  beams,  with  light  poles 
laid  transversely,  which  in  turn  are  covered 
with  brush -grass,  and  adobe  mud,  well  tamped. 
The  introduction  of  the  horse,  which  permitted 
the  transportation  of  heavy  roof  beams,  seems 
to  have  had  a  dedded  influence  in  increasing 
the  size  of  the  rooms,  the  compartments  of  tte 
ancient  structures  being  uat^ally  mere  cells. 
Flakes  of  selenite  were  pieceJ  together  for 
window  panes,  but  these  liave  given  way  to 
stock  frames  purchased  from  the  white  traders, 
while  the  comer  fireplace  and  chimney  have 


been  substitated  for  the  central  fire-pit,  except 
in  the  kivas. 

Indaatries. — As  they  are  sedentary  tribes. 


the  Spaniards.     _         _  ^  .,.. 

ways,  and  wild  fruits  form  a  not  unimportant 

part  of  the  Pueblo  pabulum.    Their  meat  sup- 

fly  was  gained  mainly  through  communal 
unting,  the  mountains  supplying  bear,  deer, 
antelope  and  elk,  while  the  valleys  and  caBons 
abounded  in  jack-rabbits,  cottontails,  prairie- 
dogs,  wild  turkeys,  quails  and  doves.  The  buf- 
falo was  probably  hunted  to  some  extent  by  the 
Rio  Grande  Pueblos,  who  also  conducted  a 
brisk  trade  with  the  Plains  tribes  up  to  25 
years  ago.  For  religious  reasons,  fish  was 
probably  universally  tabooed,  water,  on  which 
everything  depends,  being  a  sacred  element. 
The  turkey  was  domesticated,  and  eagles  were 
and  still  are  kept  in  captivity  for  their  feathers. 
Cattle,  sheep,  goats,  horses,  and  asses,  which 
now  form  such  an  important  part  in  the  Pueblo 
economy,  were  unknown  before  the  Spaniards 
went  among  them.  The  Pueblos  are  a  provident 
people,  their  reserve  food  supply  usually  being 
sufficient  for  a  year's  use,  thus  succoring  them 
in  event  of  drought.  Most  of  their  agriculture 
is  conducted  by  means  of  irrigation,  although 
patches  of  com,  melons,  squashes,  etc.,  and 
small  peach  orchards  are  otherwise  successfully 
cultivated  in  favorable  localities.  The  Hopi 
raised  large  quantities  of  cotton,  which  they 
wove  into  garments  and  traded  with  other 
tribes.  Indeed  they  arc  still  the  leading  cotton 
weavers  among  the  Pueblos,  the  industry  prob- 
ably having  been  introduced  by  clans  from  the 
far  south.  The  Hopi  and  Zufii  also  weave 
excellent  blankets,  sashes,  dresses,  garters,  etc, 
of  wool^  and  a  few  of  the  Zutii  men  are  expert 
silversmiths.  The  basket  trays  of  the  Hopi 
are  noteworthy,  although  the  art  has  ^eatly  de- 
clined since  Uie  introduction  of  aniline  dyes. 
Some  of  the  other  Pueblos  make  a  coarse  bas- 
ket for  domestic  use.  As  potters  the  Pueblos 
are  far  in  advance  of  all  other  Indians  north  of 
Mexico,  Purely  primitive  methods  are  still 
employed,  and  the  decorative  motive  is  gener- 
ally symbolic,  intricate,  and  pleasing. 

Social  and  Religions.— All  die  Fneblo 
tribes  are  composed  of  numerous  clans,  named 
afler  some  animal,  plant,  or  other  natural  ob- 
ject or  phenomenon.  Maternal  descent  is 
recognized,  that  is,  the  children  belong  to  the 
clan  of  the  mother.  Marriage,  which  is  not  al- 
lowed between  members  of  the  same  clan,  is 
generally  effected  by  mutual  consent  of  the 
contracting  couple  and  their  parents,  and  is 
sealed  after  an  exchange  of  gifts  and  a  simple 
primitive  ceremony.  The  vow,  however,  is 
not  very  binding  and  divorce  is  merely  a 
matter  of  mutual  agreement,  the  offspring,  if 
any,  invariably  belonging  to  the  mother.  The 
status  of  the  Pueblo  woman  is  high.  She 
the  house  and  its  furniture,  while  it  i 


the   husband's   duty  to  provide   for  his   family 
and   he    frequently    makes    his    wife's      '    ' 
The   dead   were    formerly   cremated   or   were 


buried  in  the  houses  or  in  the  refuse  heaps. 
Now,  however,  the  dead  are  buried  in  a  common 
cemetery  in  front  of  the  Catholic  Church,  ex- 
cept among  the  Hopi,  who  deposit  Hieir  dead  in 
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crevices  in  the  rocks.  The  social  and  religious 
organization  of  most  of  the  Pueblos  was  con- 
siaerably  affected  by  the  Spanich  mis^naiy  and 
dvil  authorities,  and  among  all  the  tribes  except 
the  Hopi  a  civil  governor  and  other  officers  are 
now  annually  elected,  although  their  power  in 
tome  instances  is  only  ncMuinal.  Originally  the 
reUgious  and  social  organization  was  insepar- 
able; each  clan  had  its  priest  or  priest-chief, 
while  both  the  internal  and  the  external  affairs 
of  the  tribe,  where  they  affected  the  compli- 
cated and  far-reaching  religious  oKanizalion, 
were  controlled  by  a  priesthood.  There  were 
also  other  socio- religious  societies,  grouped  ac- 
cording to  the  several  re^ons  —  north,  south, 
east,  west,  upper,  and  lower  —  some  of  which 
assumed  control  over  certain  affairs  in  winter, 
others  in  summer.  The  members  of  these  so- 
cieties, where  they  still  exist,  are  the  medicine- 
men of  the  tribe,  some  of  whose  functions  are 
the  prevention  as  well  as  the  cure  of  disease, 
the  regulation  of  the  communal  hunts,  the  ex- 
terminal  ion  of  witchcraft,  and  the  intermedia- 
don  between  the  tribesmen  and  the  many  nature 
gods  which  form  the  Pueblo  pantheon.  Cota- 
munication  with  these  nature  powers  was  and 
is  still  conducted  b^  means  of  secret  or  open 
ceremonies,  consisting  of  the  deoositing  of 
prayer-sticks,  chants,  dances,  sacrifices,  panto- 
mime, masQuenide,  and  the  recital  of  rituals. 

IfiBtoryf— From  the  Pueblo  tribes  which 
have  been  more  intimately  studied  it  has  been 
learned  that  they  consist  of  many  small  accre- 
tions from  various  stocks  and  from  many  lo- 
caUties,  which  left  their  former  homes  on  acr 
count  of  drought  and  the  consequent  failure  of 
crops,  through  superstition,  the  depredations 
of  enemies,  or  other  causes.  The  migrations 
of  these  component  clans  or  parts  of  clans  were 
sometimes  very  slow,  many  years  being  con- 
sumed in  their  joumeyings  and  village  after 
village  being  successively  ouih,  occupied,  and 
abandoned  before  the  final  settlement  was  made. 
ThoB  are  many  of  the  ruins  of  Ariiona, 
New  Mexico,  Colorado,  and  Utah  accounted 
for.  The  nuclei  of  some  of  the  Pueblo 
trib«&  however,  had  their  mythical  ori^n 
in  me  north,  at  a  place  called  Sipapu, 
where  th^  are  supposed  to  return  after  death, 
uid  which  is  symSolically  represented  by  an 
opening  in  the  floor  of  the  ceremonial  chambers, 
in  front  of  the  altars  erected  during  religious 
rites.  Indefinite  knowledge  of  a  populous 
region  in  the  north  gained  liy  the  Spaniards  in 
Mexico  early  io  the  16th  century  led  first  to 
the  journey  in  1539  of  Fray  Marcos  de  Nira 
to  the  *Seven  Cities  of  Cibola,"  the  present 
Zuiiiland,  followed  a  year  later  by  the  CK^edi- 
tion  under  Coronado.  This  was  the  first  direct 
contact  of  the  Pueblo  Indians  with  the  whites. 
For  the  stKcessive  Spanish  expeditions  and  the 
later  history  of  the  Pueblos,  see  New  Usxicq, 
and  also  the  subjects  mentioned  below. 

Population.— At  the  time  of  Coronado't 
visit  the  Pueblo  tribes  were  said  to  inhabit  66 
villages  and  to  number  20.000  men,  but  it  is 
doubtful  if  the  entire  population  exceeded  this 
estimate.  With  the  exception  of  Acoma  and 
ideta  none  of  the  28  pueblos  now  existing  oc- 
cupy their  16th  century  sites,  the  remainder 
having  been  forced  into  new  kications  chiefly 
during  the  reconquest  of  New  Mexico  after 
the  Rieblo  revolt  of  1680.  The  present  aggre- 
gfM  poimlMion  of   the  27   viUages  is  about 


10,000,  exclusive  of  several  Hoiu  villages  In 
Arizona  and  the  two  pueblos  of  Isleta  and 
Senecu,  below  El  Paso,  which  contain  from 
2,000  to  3,000  more.  For  their  distribution  see 
Keresan  ;  Shoskonean'  Indians  ;  Taxoah 
Family,  and  ZuSian, 
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PUELCHS,  pwellce,  South  American  In-  | 

dian  tribe  of  Araucan  stock,  living  in  the  pam- 
pas region  of  the  Rio  Negro  and  Uie  Rio  Colo- 
rado in  southern  Argentina.  They  are  a  wild 
and  warlike  people,  lead  a  nomadic  life  and 
know  practicalty  nothing  of  agriculture.  They 
succeeded  in  driving  away  the  Spaniards  after 
the  first  settlement  of  Buenos  Aires  but  later 
withdrew  before  the  Spanish  cavalry.  They 
have  great  herds  of  cattle  and  horse,  and  their 
chief  weapons  are  the  bola  and  the  lasso. 

PUERPERAL  ECLAMPSIA,  a  ioim  of 
eclampsia  occurring  in  pre^ant  women,  usual^  | 

ari»ng  from  blood-poisoning  and  often  fataL 
The  exciting  causes  may  be  many,  but  some  i 

form   of   increased  irritability   of   the   nervous  i 

system  is  one  of  the  most  important  features 
of  the  condition.  The  symptMns  come  on  sud- 
denly, or  following  a  headache,  with  irritability  ' 
and  perhaps  slight  impairment  of  si^t  or  hear- 
ing, or  with  vomiting.  Convul^ons  of  an  eiu- 
leptic,  hysterical  or  apoplectic  variety  constitute 
the  main  symptom.  These  convulsions  may  last 
for  from  one  to  five  minutes,  and  are  then  usu- 
ally accompanied  by  unconsciousness.  They  re- 
cur sometimes  at  very  short  intervals,  most  fre- 
quently hourly,  and  may  vary  from  10  to  30 
or  more  in  a  day.  Such  convulsive  seizures 
are  always  serious  to  both  mother  and  child 
and  prompt  emptying  of  the  uterus  is  the  main 
remedy  to  be  employed. 

PUERPERAL  FEVER,  an  infectious  dis- 
ease of  women  occurring  shortly  after  child- 
birth, or  following  a  miscarriage,  acddental  or 
induced.  It  is  caused  by  a  micro-organism, 
usually  a  bacterium  (Streptococcus),  and  is 
communicated  by  contact  with  unclean  hands, 
instruments  or  clothing  which  may  have  brou^t 
the  infection,  just  before,  during  or  after  the 
birth  of  the  ftetus.  Only  in  the  rarest  of  in- 
stances does  it  occur  when  due  precautions  as 
to  absolute  surgical  cleanliness  have  been  ob- 
served. It  usually  begins  within  a  week  after 
the  termination  of  pregnancy,  ordinarily  from 
the  Uiird  to  the  fifth  day,  and  is  attended  with 
acujF  inflammation  of  the  reproductive  organs 
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and  with  septic  infection  of  the  blood  and  bodr 
at  large.  It  is  always  an  infection  from  with- 
out, and  is  preventable  t^  rigid  aseptic  mid- 
wifery. The  svmploms  will  vary  very  widely 
according  to  tne  infecting  oreuiism  and  the 
seventy  of  the  infection.  A  shght  amount  of 
fever  and  some  local  extension  of  tenderneu 
may  be  the  only  symptoms  present  in  mild 
cases.  In  septicemic  cases  there  is  usually  a 
decided  chill  about  the  third  or  fourth  day,  and 
is  attendant  with  acute  inflammation  of  102*. 
103°,  104°,  105°  F.  with  general  depression  smd 
rapid  pulse.  The  temperature  usually  remains 
bi^  and  then  suddenly  drops  as  the  patient  re- 
covers. In  the  severest  cases,  the  pyxmic 
infections,  the  blood~current  becomes  infected; 
diills,  temiwraturB,  sweats  occur  and  recur, 
and  me  patient  usually  dies.  The  treatment  is 
purely  metUcal,  sometimes  surgical,  and  needs 
the  skilled  ijiysician  and  nurse.  Prevention  is 
the  demand  of  the  modern  woman,  and  she  is 
entitled  to  it.  Unskilled  and  dirty  midwlves, 
unclean  doctors  and  abortionists  are  responsible 
for  pracdcally  all  of  the  deaths  due  to  childbed 
fever. 

PUERTO  CABBLLO,  pwir'te  kfi-bei'ye, 
Venezuela,  port  and  capital  of  the  state  of 
Carabobo,  on  a  low  peninsula  joittoig  into  the 
Caribbean  Sea  and  formiiig  one  of  the  finest 
harbors  in  the  world.  A  lighthouse  and  forti- 
fications protect  the  entry.  Railroads  connect 
the  city  with  Valencia,  22  miles  southeast,  and 
with  Caracas,  78  miles  east.  The  exports  are 
CoSee  (six-sevenths  of  the  whole),  cacao,  hides, 
cinchona,  oxen,  sugar,  cotton,  timber,  including 
1^  woods,  and  some  coM>er  ore.  The  city  was 
the  kst  stronghold  of  the  Sjiamsh  (1823) ;  it 
was  blockadcd^by  the  German  and  British  fleets 
in  1902-03,  as  the  most  valuable  port  of  entry 
and  the  best  place  to  collect  their  claims  on 
Venezuela.    Pop.  (est.)  18,000, 

PUERTO  LA  HAR,  la  mar.    See  OwtjA. 

PUERTO  PLATA,  pla'ta,  Santo  Domingo, 
port  of  the  Dominican  Republic  on  the  north 
ride  of  the  island  of  Haiti.  The  entrance  to  the 
hartior  is  extremely  narrow.  Steamship  lines 
connect  with  Enrope,  Saint  Thomas  and  Ha- 
vana, and  it  is  connected  by  rail  with  Santiago 
de  loB  Gaballeros.  Puerto  Plata  is  the  export 
town  of  dee  rich  tobacco,  sugar  and  coffee  plan- 
tations in  (he  interior  oi  the  island.  There  are 
several  valuable  coal  mines  nearby  and  there 
is  also  an  extensive  trade  in  mwogany.  A 
white  cbeesebox  fort,  a  relic  of  the  buccaneers, 
situated  upon  a  small  promontory,  is  die  only 
defense  of  the  town.  Municipal  authority  is 
vested  in  a  mayor  and  common  council,  elected 


s^ool  board  and  a  very  good  school  system  ani 
a  street  cleaning  department.  It  is  well  lighted 
and  has  walerworkg.  The  town  was  setded  in 
the  first  decade  of  the  16th  century  by  Span- 
iards. About  30  per  cent  of  die  popubition 
speak  English.    Populadon  about  10,000. 

PUBRTp  PRIHCIPB,  pi«n'se-pa.  or 
CAHAOUSY,  Cuba,  town,  capiul  of  die 
province  of  Puerto  Principe,  170  miles  north- 
west of  the  city  of  Santiago  de  Cuba.  It  was 
originally  founded  in  1515  at  Nuevilaa,  the  ate 
of  an  old  Indian  village,  on  the  northern  coaSt, 
but  was  moved  to  its  present  site  in  1516.  For 
a  time  after  1800  it  was  the  seat  of  govcrinncat 


largest  inland  city  of  die  island,  and  is 

connected  with  its  port,  Nuevitas,  by  railroad. 
It  is  the  centre  of  a  cattle- raising  district,  and 
exports  cattle,  hides,  etc.  Sugar  also  is  culti- 
vated somewhat  in  the  vicinity  and  exported. 
The  town  is  very  medixval  in  appearance,  the 
streets  are  narrow  and  the  houses  old.  During 
the  American  occupation  artesian  wells  were 
bored  to  obtain  a  pure  water  supply,  the  streets 
were  repaired,  a  good  drainage  system  intro- 
duced and  buildings  for  schools  remodeled. 
Pop.  about  30,000. 

PUERTO  PRINCIPE  or  CAMAGUeY, 
province,  east  of  the  centre  of  the  island, 
bounded  on  the  east  by  Sandago  de  Cuba,  and 
on  the  west  by  Santa  Clara;  area  11,000  square 
miles.  The  north  of  the  province  is  mountain- 
ous, the  most  of  the  surface  being  hi^  table- 
land affording  excellent  pasturage.  The  chief 
indnstry  is  cattle  raising,  and  the  number  of 
cattle  has  largely  increased.  The  finest  horses 
on  the  island  are  also  raised  here.  The  prov- 
ince is  well  wooded,  and  lumbering  is  an  in>- 
portant  industry.  The  minerals  include  iron, 
copper  and  asphalt,  all  of  which  are  mined  to 
some  extent,  asphalt  being  of  the  most  com- 
mercial importance.  General  agriculture  is  car- 
ried on  mostly  in  the  vicinity  of  the  town  of 
Pnerto  Principe,  and  its  port,  Nuevitas.  Sugar 
is  the  most  important  agricultural  product.  The 
province  was  a  centre  of  the  insurrectionary 
movement,  and  Cubitas  in  the  northern  part 
was  the  seat  of  the  insurgent  government  in 
I8!>6-^9&  Puerto  Principe  is  the  second  prov- 
ince of  Cuba  in  size  but  is  least  densely  popu- 
lated.   Pop  about  160,000. 

PUERTO  REAL,  ra-al',  Spain,  a  seaport 
in  the  province  of  Cadis,  on  the  Bav  of  Cadiz, 
seven  miles  east  of  the  city  of  Cadiz.  The 
greater  part  of  the  town  is  modern,  on  the  site 
of  Porlus  Gaditanus,  an  old  Roman  place.  It 
has  considerable  manufacturing;  and  the  chief 
products  are  leather,  pottery,  linen  goods,  ce- 
ments, vermicelli  and  starch.  It  has  a  good 
harbor  and  an  extensive  trade;  the  chief  ex- 
ports are  salt,  fruit  and  manufactures.  Pop. 
about  9,000, 

PUERTO  RICO,  rS'ka.  ■  See  Pohto  Rico. 

PUERTO  DE  SANTA  MARIA,  gener- 
ally known  as  "EL  PUERTO,"  da  san'ta 
m5-re'a  (Port  Saint  Marv),  Spain,  city  in 
Andalusia,  in  the  province  of  Cams  and  seven 
miles  northeast  of  the  city  of  Cadiz,  on  the 
Guadalete,  near  its  mouth  in  the  Bay  of  Cadiz. 
It  b  on  the  railway  from  Seville  to  Cadiz.  It 
has  a  town-house,  theatre,  a  bull-ring,  where 
was  given  the  gruid  bull-fi^t  to  the  Duke  of 
.Wellington,  described  by  Lord  Byron ;  five 
promenades,  one  of  them  planted  with  orange 
and  other  trees;  infantry  and  cavalry  barracks; 
a  custom-house,  a  good  edifice  near  the  mole,  a 
courthouse  and  a  parisn  church  in  the  Gothic 
st^le.  Leather,  soap,  hats,  wines,  liqueurs,  bran- 
dies, starch,  flour  and  glass  arc  manufactnred, 
and  some  fishit«  is  carried  on  in  El  Puerto. 
This  is  one  of  the  Spanish  ports  from  which 
sherry  is  exported.  Its  vicinity  to  Cadiz,  the 
centre  of  exdiange,  is  favorable  for  trade.  The 
principal  articles  of  import  are  wood  and  iron. 
Steamboats  ply  regularly  between  the  Puerto 
and  Cadiz.    Pop.  about  18,00^ 
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PUFiBNDORF,  ifoo'iStn-a6rt.  Suniiel, 
Baboit  von,  Gennan  publicist  and  historian :  b. 
Chemnitz,  Saxony,  8  Jan.  1632;  d.  Beriin,  26 
Oct.  1694.  He  studied  theology  and  law  at  Leipzig 
and  in  16S7  philosophy/  at  Jena;  was  tutor  in 
the  house  of  the  Swedish  ambassador  at  Copen- 
hagen, and  by  his  work,  *Elemeiita  Jurispruden- 

'   Universalis*    (1660)    secured   the   appoint- 


berg  in   1661.     Here   he   tau^t   till    1670,   and 
wrote  <De  Statu  Rei  Puhlicse  Gertnanic*,'  pub- 


-      ay  'n 

which  some  of  the  imperfections  of  the  Gef' 
manic  constitution  are  exposed,  raised  a  storm 
of  controversy.  Partly  with  a  view  to  escape 
unpleasant  consequences,  Pufendorf  accepted  in 
1670  the  post  of  professor  of  natural  law  in  the 
university  at  Lund,  offered  him  by  Charles  XI 
of  Sweden.  He  there  wrote  his  work  on  naluraJ 
law,  <D«  Jure  Naturae  et  Gentium*  (IW2), 
which   superseded  the  former;   soon  after  ap- 

Bared  the  abstract  of  ttiis  work,  *De  OfEao 
ominis  et  Civis'  (1673),  whidi  has  passed 
through  numerous  editions  and  been  translated 
into  several  languages.  Pufendorf  in  these 
irks  deviated  still  further  than  Grotius  from 
....  scholastic  method  of  philosophizing,  and 
consequently  excited  violent  opposition.  About 
1677  he  was  appointed  secretary  of  state,  royal 
counsellor,  and  historiographer  at  Stockholm. 
There  he  wrote  in  Latin  the  'History  of  Swe- 
den from  the  Campaign  of  Gvstavus  Adolphus 


^ythe 


-  Geschidite  der  Vomehmsten  Reicbe  und 
Siaaten>  (1682).  These  works  so  much  in- 
creased his  reputation  that  in  1686  he  was  called 
to  Berlin  as  counsellor,  historiographer,  and 
judge  of  the  Supreme  Court  of  Judicature.  In 
1690  he  was  made  privy-councillor  of  the  Elec- 
tor of  Brandenburg,  and  in  IC04  was  created 
baron  by  the  king  of  Sweden.  Pufendorf's 
legal  writings  arc  regarded  as  marldng  an  g>och 
in  the  historv  of  natural  law,  treating  it  as 
based  upon  tne  social  instinct  and  developing 
it  as  a  philosophical  morality,  while  allowing 
scope  to  revelation. 

PUFF-ADDER,  the  popular  name  of  an 
African  viper  (BHis  oneJiww),  which  should 
not  be  confused  with  the  American  puffing- 
adder  or  blowing- ad  der,  of  the  genus  Heterodon. 
(See  Hockose).  The  hognosc  adder  is  harm- 
less, but  the  African  viper  is  highly  dangerous, 
its  head  appearing  puffed,  because  of  ihc  large 
size    of    the    poison    sacs.      See     Sebpents; 

ViPEBS. 

PUFF-BALLS.  See  Fungi. 

PUFF-BIRD8,  a  family  {Buccoytida)  of 
tropical  American  picarian  hirds,  ^rescmnling 
kingfishers  in  form,  but  living  on  insects  like 
Bycaichers.  They  are  closely  related  to  the 
barbels. 

PUFFER.    See  Globe-fish. 

PUFFIM,  a  bird  of  the  auk  (q.v.)  family, 
common  on  all  far  northern  sea-coasts,  where 
they  breed  On  remote  cliffs  in  large  companies. 
The  Fralercula  artica  is  the  moat  familiar,  be- 
ing distingniahed  b^  the  large  and  greatly  com- 
pressed beak,  which  is  deeply  furrowed  by 
three  grooves  on  each  side  of  the  nuuuSbte. 


The  colors  of  the  beak  also  add  to  its  singular 
appearance;  this  structure  being  colored  bluish- 
gray  at  its  base,  orange-red  in  the  middle  and 
bright  red  ai  the  tip.  A  (arye  portion  of  it  is 
annually  molted.  Tkit  body  is  ^ort,  stout  and 
rounded.  These  birds  excavate  burrows  in 
sandy  ground,  each  depositing  a  single  egg  of 
while  color.  They  are  able  to  bite  and  scratch 
severely  by  means  of  their  bills.  Puffins  swim 
and  dive  with  great  ease;  their  food  consisting 
of  the  smaller  fishes  and  chiefly  the  young  of 
the  sprats  and  herrings.  They  are  caught  and 
their  flesh  is  salted  for  food  by  the  inhabitants 
of  the  Orkney  and  Shetland  Islands.  The  ap- 
pearance of  the  bill  in  these  birds  has  gained 
for  them  the  British  provincial  names  "couller- 
neb"  and  "sea-pa  rrol."  The  crested  puffin 
(Lvwrfd  cirrhata)  has  long  light  yellow  plumes 
rising  back  of  the  eyes.  Compare  Auk; 
Albatross. 

PUG.    See  Dot 

PUG  MILL.    See  Clay. 


PUGATSCHKFP,  or  PUGACHKV,  poo'- 
gi-ehif,  Yemelyan  iTanovitch,  Russian  revo- 
lutionist: b.  Simoweisk,  on  the  Don,  Rus»a, 
probably  between  1730  and  1740;  d.  Moscow, 
Russia,  10  Jan.  1775,  He  was  leader  of  a  band 
of  robbers  in  his  early  youth,  served  in  the 
Seven  Years'  War  in  the  Russian,  Prussian 
and  Austrian  armies  successively  and  on  his 
return  to  Russia  was  implicated  in  a  sedilionaiy 
movement  and  imprisoned.  He  escaped  and 
prompted  Iq'  his  resemblance  to  the  murdered 
Peter  HI,  pretended  to  be  the  tsar.  The  peas- 
antry flocked  to  his  standard  and  were  prom- 
ised relief  from  their  oppressions.  His  forces 
constantly  increased  and  sdcccsE  for  a  tiint  at- 
tended him.  With  16,000  men  in  his  artof  he 
captured  Kazan,  the  old  Russian  capital,  and 
moved  upon  Uoscow,  where  he  was  betrayed  by 
his  followers  to  Suvaroff,  captured  and  taken 
in  an  iron  cage  to  Moscow,  where  he  was  exe- 
cuted. 

PUGET,  Pierre  Piul,  p&ir  pOI  pu-zha, 
French  painter,  sculptor  and  ardiitect :  b. 
Marseilles,  31  Oct.  162Z;  d.  there,  1694.  He 
began  his  career  in  art  as  apprentice  to  a  ship- 
builder named  Roman,  who  set  him  to  carving 
the  figure  decorations  for  the  prow  and  poop 
of  galleys  which  the  prevailing  fashion  de- 
manded. At  17,  however,  he  gave  uj  this 
pursuit  and  traveled  to  Italy  on  foot  visiting 
Genoa,  Florence  and  Rome  and  in  the  Utter 
place  entered  the  school  of  Pietro  da  Cortona. 
This  master's  influence  was  always  apparent  in 
Puget's  painting.  In  1643  he  returned  to  Mar- 
seilles and  to  ship^designing.  Later  he  spent 
six  years  at  Rome  in  compaiiy  with  a  fenillant 
monk  on  a  commission  from  Anne  of  Austria 
to  make  drawings  of  antique  monument*. 
After  1653  he  painted  i»ctureG  far  churches  of 
Uarseilles,  Aix  and  Toukm;  but  finally  abao- 
doncd  pauiting  on  the  advice  of  physidans. 
His  first  work  as  a  sculptor,  die  caryatides 
supporting  the  balcony  of  the  Hotel  de  Ville, 
ToDlon,  was  a  venture  into  realisni,  the  figures 
being  studied  from  the  porters  on  the  quays. 
These  teceiyed  the  praise  of  BenuaL   He  pro- 
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duc«d  two  works  similarty  concwved,  'Hercules 
Overcoming  the  Hydra,  (now  in  the  Musee  de 
Rouen)  and  'La  Terre'  for  the  Chateau  de 
Vaodreuil  Normandy.  His  other  works  arc 
move  in  the  manner  of  the  Italians  of  the  17tfi 
century,  an  influence  confirmed  by  another  viat 
at  the  instance  of  Fouquet.  The  fall  of  that 
minister  put  an  end  to  his  commisBion  and 
Puget  settled  in  Genoa,  where  he  sculptured  > 
^Saint  Sebastian  and  Saint  Ambrose'  for  the 
church  of  Santa  Maria-in-Carignano  and  a 
'Conception'  for  the  Brignoli,  now  in  th« 
Albergo  dd  Poveri.  His  natural  rettlessnesi 
induct  his  return  to  Fiance,  where  he  became 
attached  to  the  arsenal  of  Toulon  as  decorator 
at  war  vessels.  But  under  the  patrooage  of 
Colbert  he  resumed  sculpture  and  executed  the 
'Milo  of  Crotona,'  'Alexander  and  Diogenes' 

£>s  relief)  and  later  the  'Perseus  and 
droioeda,'  all  three  at  present  in  the  Louvre 
The  'Alexander  and  Diogenes'  has  been  called 
*the  triumph  of  picturesque  sculpture,'  though, 
as  Delacroix  has  pointed  out,  its  subject  is  one 
Impossible  for  sculptural  treatment  as  the  ray 
of  sunlight  which  Alexander  intercepts  can- 
not be  represented.  His  architectural  works 
are  not  numerous,  though  he  erected  the  church 
of  the  Charite  and  the  Capuchines  at  Mar- 
seilles. Consult  Lagrange,  'Pierre  Puget, 
Peinteur,  Sculpieur,  Architecte*  (1868) ; 
Emeric,  David,  'Histoire  de  la  Sculpture  Fran- 
Caise>  (1872)  ;  Auquier,  <Pierre  Puget'  (1903). 
PUGBT  (pu'iet)  SOUND  is  a  large,  irre^ 
ular  inlet  from  the  Pacific  Ocean  into  the  State 
of  Washington.  The  Sound  proper  b^ns  at 
the  junction  of  Juan  de  Ftica  aud  Georgia 
straits  and  extends  south,  dividing  into  two 
main  branches,  the  eastern  one  called  Admiralty 
Inlet,  and  the  western  Hood  Canal.  Some  of 
the  largest  Sound  inlets  on  the  east  shore  are 
Elliot,  Poverty  and  Commencemeot  bays;  on 
the  west  shore,  Dogfish  Bay  and  Dye's  Inlet, 
and  on  the  south  shore,  Carrs,  Budd  and  Tot- 
ten  inlets.  The  area  of  this  great  landlocked 
body  of  water  is  about  2,000  souare  miles.  It 
has  a  number  of  islands,  Vashou  and  Bain- 
bridge  being  the  largest.  A  number  of  rivers, 
having  their  headwaters  in  the  Cascade  Moun- 
tains, flow  into  the  Sound,  the  principal  river 
inlets  are  Duwamish,  Ni  squally,  Nooksak, 
Puyallup,  Skagit,  Skokomisb  and  Snohomish. 
The  Sound  has  a  number  of  large  and  safe 
harbors  and  m3n>;  miles  of  deep-water  front, 
and  is  mostly  navigable  by  large  vessels.  The 
waters  teem  with  fish;  9S  varieties  of  food  fish 
have  been  found.  The  shores  are  well-wooded, 
although  there  has  been  extensive  lumbering  in 
the  surrounding  forests.  Shipbuilding  is  a 
young  and  growing  industry.  The  annual  ton- 
nage entering  exceels  2,000,000.  A  canal  is  be- 
ing built  to  connect  with  Lakes  Washin^n 
and  Union.  The  cleared  lands  in  the  vicinity 
make  most  productive  farms.  Seattle,  Tacoma 
and  Port  Townsend  are  the  largest  cities  on  the 
Sound;  all  natural  conditions  exist  for  an  ex- 
tensive commerce. 

PUGET  SOUND.  CoUcge  of,  a  coeduca- 
tional institution  at  Tacoma.  Wash.  It  was 
organized  in  1903  under  the  auspices  of  the 
Methodist  Episcopal  Church  as  the  University 
of  Puget  Sound,  and  was  reorganized  under  its 
present  name  in  1914.  It  has  a  college  pre- 
paratory grade  leading  to  its  college  grade  and 


sdiools  of  liberal  arts,  law,  home  economics, 
commerce,  education,  music  and  art.  Its  normal 
course  is  approved  by  the  State  Board  of  Edu- 
cation and  it  conducts  a  six-weeks  summer 
normal  schooL  The  college  owns  seven  and 
one-half  acres  of  ground  in  die  heart  of  the  dty 
and  has  excellent  buildings.  The  total  enrolment 
in  1918  was  about  400,  ofwhom  18  were  with  the 
colors.  The  president  in  1918  was  K  H. 
Todd. 

PUGHK,  pa,  William  Owen,  Welsh  anti- 
quary: b.  Tyn  y  Bryn,  Merionethshire,  1759;  d 
1835.  Going  to  London  at  17  he  there  met  the 
Welsh  hierary  student  Owen  Jones  and  the 
two  published  in  1795  the  poems  of  Dafydd  ap 
Gwilym,  a  14tlj  century  bard.  They  subsequently 
edited  other  Welsh  poems,  and,  assisted  by  Ed- 
ward Williams,  published  the  'Uyvyrian 
Archaiology  of  Wales'  (1801-07).  Pughe 
edited  also  'The  Welsh  and  English  Diftionary* 
(1793-1803)  ;  the  'Cambrian  Biography'  (1803). 
etc  He  accomplished  not  a  little  in  arousif^ 
interest  in  Welsh  language  and  literature. 

PUGILISM.    See  Boxing;  Prize  FicHTTMC 

PUGIN,  pn'jin,  Aucustus  Cbvlu,  Eiwlish 
architect  and  draughtsman:  b.  Normandy,  1/62; 
d.  London,  19  Dec  IB32.  He  settled  about  1796 
in  London,  where  for  many  years  he  was  assist- 
ant to  the  architect  Nash.  He  subsequently  de- 
voted his  attention  to  medlxval  architecture,  and 
Eiublished  'Spedmcns  of  Gothic  Architecture  sh- 
eeted from  various  Andent  Edifices  in  Eng- 
land' (1821-23).  With  John  Britton  he  pub- 
lished 'Architectural  Illustrations  of  the  Build- 
ings of  London'  (1824^.  Later  works  were 
'^Kcimens  of  the  Architectural  Antiquities  of 
Normandy'  (1825-28)  with  Le  Keux;  'Gothic 
Ornaments  selected  from  various  Buili^ngs  in 
England  and  France,' 

PUGIN,  Ancnatm  WoLby  HorthnuMS, 
English  architect;  b.  London,  1  Uarch  1812; 
d.  Ranugate,  Kent,  14  Sept  1852.  He  ear^r 
displasred  skill  and  fadlity  in  atcfaitectiirau 
drawing  and  acted  as  assistant  to  die  Gcievcs 
in  painting  scenery  for  Covent  Garden  and 
Her  Majesty's  Theatre.  His  taste  for  Gothic 
art  waa  turned  to  account  in  destgning  the 
furniture  for  Windsor  Castle,  and  in  snitityiDg 
Messrs.  Rundell  and  Bridge  with  designi  for 
mediaeval  plate.  He  became  a  convert  in  1834 
to  Roman  (ZathoUcism,  and  devoted  himself 
thenceforth  to  the  illustration  and  revival  of 
Gothic  architecture  in  connection  with  the  Ro- 
man Catholic  Church.  His  treatise  'Gcduc 
Furniture  and  Iron  Work'  appeared  in  183^ 
and  attracted  attention.  In  the  folktwing  yenr 
he  published  'Contrasts,  or  a  Parallel  between 
the  Noble  Edifices  of  the  14th  and  15lh  cen- 
turies and  Similar  Buildings  of  the  Present 
Day,'  in  which  he  expressed  in  no  measured 
tenns  his  views  as  to  the  decadence  of  ecdesia»- 
tical  architecture.  Other  works  of  Pufdn  were 
'The  True  Principles  of  Pointed  or  Christian 
Architecture'  (1841);  'An  Apology  for  the 
Revival  of  Christian  Architecttire'  (1843)  t 
'The  Glossary  of  Ecclesiastical  Ornament* 
(1844).  He  was  employed  by  Sir  Charles 
Barry  in  the  decoration  of  the  nouses  of  Par- 
liament, and  was  connected  with  Hardman  of 
Birmingham  in  the  manufacture  of  the  re- 
nowned Gothic  brass-work,  besides  having  a 
share  in  the  manufactory  of  stained  glass  in  the 
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Sjune  town.  Latterly  his  intellect  gave  way, 
liom  the  incestant  excitement  and  labor  to 
wUch  it  was  subjected,  and  be  was  removed 
to  an  asylum. 

PUISNE  (pit'ite)  JUDGE,  M  law,  a. 
former  term  for  a  yotmger  or  inferior  indge. 

PUJO,  Arstoe  Panlin,  American  le^slator: 
b.  Lake  Charles.  La.,  16  Dec.  1861,  He  was 
educated  in  the  public  and  private  schools  of 
Lake  Charles  and  was  admitted  to  the  bar  in 
1886,  since  when  be  has  been  engaged  in 
practice  at  Lake  Charles.  He  was  a  member  of 
the  Louisiana  Constitutional  Convention  in  1898 
and  in  1903-13  served  in  Congress.  He  was 
chairman  of  the  committee  on  banking  and 
currency  in  19)2;  and  also  chairman  of  the 
sub-committee  which  made  the  'monw  trust" 
investigation  in  that  year.  He  was  ^airman 
of  the  district  board  under  the  Selective  Serv- 
ice Act  of  1917. 

PUKST,  poo-k£t'.  or  TONKA,  a  port  of 
X<ower  Siam,  tne  chief  town  of  Junk  Ceylon  or 
Salang  Island,  on  the  west  coast  of  the  Malay 
Peninsula.  The  town  is  on  the  east  coast  of 
the  island  at  the  entrance  to  a  wide  and  deep 
bay.  It  is  the  seat  of  the  commitsi<»ier  of  the 
west  coast  Its  importance  is  due  to  its  valuable 
tin  nines  yielding  an  annual  average  of  3,500 
torn.    Pop.  est.  ^,000. 

PULANGUI,  poo-lan'gS,  liver  of  the 
Philippines,  the  npper  part  of  &e  Grande  de 
Mindanao.     See  Mihdamao,  Grande  ve. 

PULASKI,  pu-UsliI,  Cuunir,  Coukt, 
Polish  soldier  of  the  American  Revolution:  b. 
Lithuania,  4  March  1748;  d.  Savannah,  Ga.,  II 
OcL  1779.  He  studied  law,  served  in  the  army 
under  Giarles,  duke  of  Courland.  and  in  1769 
engaged  with  his  father  and  brothers  in  the 
uprismg  against  King  Stanislas  Augustus.  He 
commanded  the  insurgents  for  a  time  after  the 
death  of  his  father  and  brothers  and  in  1771 
made  an  unsuccessful  attempt  to  capture  the 
kiniT  at  Warsaw  which  resuhed  in  a  sentence  of 
outlawry  being  passed  upon  him.  Further  re- 
sistance was  soon  rendered  useless  by  the  coali- 
tion of  Russia,  Austria  and  Prussia,  and  Pu- 
laski made  his  escape  to  France  where  he  met 
Franklin  and  offered  his  services  to  the  cause 
of  American  independence.  He  obtained  lettera 
from  Franklin  to  Washington  and  in  1777  joined 
the  army  of  the  latter  as  a  volunteer.  He  per- 
foMocd  distinguished  service  at  the  battle  of 
Brandywino  and  received  from  Congress  pro- 
motion to  the  rank  of  brigadier-genera)  in  com- 
mand of  a  division  of  cavalry.  He  resigned 
his  command  after  live  months,  joined  the 
main  army  at  Valley  Forge  and  received  pet- 
mission  from  Congress  to  organize  an  inde- 
pendent corps  of  cavalry  and  tight  infantry 
which  became  kiMnm  as  Pulaski's  Legion.  In 
1779  he  marched  with  his  men  to  join  General 
Lincoln  in  South  Carolina  where  be  performed 
effectual  service.  In  the  siege  of  Savannah  he 
commanded  '^e  French  and  American  cavalry 
and  in  an  assault  on  9  October  was  mortally 
■wounded  and  was  carried  on  board  the  United 
States  brig  Wasp  in  Savannah  harbor  where 


PULASKI,  Tenn  town  and  county-seat 
of  Giles  County,  on  Richland  Creek  78  miles 
by  rail  southwest  of  Nashville  on  the  Louis- 


ville and  Nashville  Railroad.  The  Martin  Female 
College  and  the  Massey  School  for  Boys  are 
situated  here.  It  is  a  well-built  town  with  a 
central  square ;  is  situated  in  a  prosperous 
agricultural  and  stock-raising  district;  and  has 
planing  mills,  an  ice  olant  and  manufaaaries 
of  tobacco.    Pop.  2,928. 

PULASKI,  Va„  towa  aitd  county-seat  of 
Pulaski  County,  SO  miles,  direct,  souuiwest  of 
Roanoke,  on  the  Norfolk  and  Western  Railroad. 
It  Is  a  growing  town  willl  a  considerable  buu- 
Mts  as  a  mountain  resort  The  district  is  rich 
IB  zinc  and  iron  ores  and  coal ;  and  there  arc 
nanufacUircs  of  iron  and  zinc  and  a  sulphuric 
add  plant.     Pop.  4,807. 

PULA8KI,  Wis.,  a  village  of  Brown  Coun^. 
northwest  of  Green  Bay,  die  seat  of  the  Polish 
Franciscan  Monastery  of  the  Assumption  of 
die  Blessed  Virein  aod  of  Seraidiic  CoU^e; 
Pop.  450,    See  Poubh  FiANascANs  ik  Aun- 

ICA. 

PULASKI,  Fort  See  Fobt  PtiLASia 
PULCHERIA,  pul-ke'rf-a,  Byzantine  em- 
press :  b.  399  i  d.  453.  She  was  the  daughter  of 
the  Emperor  Arcadius,  upon  whose  death  to 
414  she  became  co-ruler  with  her  brother 
Theodosius  II,  who  was  content  to  leave  the 
reins  of  power  in  her  bands.  With  her  two 
younger  sisters  she  took  the  vow  of  virginity, 
as  she  was  determined  that  there  should  be  no 
contests  between  three  husbands  for  the  empire. 
She  condemned  the  Nestorian  and  Eutychian 
heresies  and  was  on  the  friendliest  terms  widi 
Cyril  of  Alexandria,  Pope  Leo  the  Great  and 
other  great  men  of  the  time.  She  was  a  fine 
scholar,  earnest  in  her  devotion  to  the  Church 
and  active  in  promoting  the  welfare  of  her 
subjects.  She  arranged  the  marriage  of  her 
brother  and  after  the  marriage  of  his  daughter 
with  Valentinian  III,  she  retired  for  a  time 
from  the  court.  On  the  death  of  Theodosius, 
however,  in  450  she  again  assumed  the  throne, 
for  state  reasons  was  absolved  from  her  vow  of 
irirginity  and  married  the  neneral  Marcjan 
whom  she  raised  to  the  throne  as  her  colleague. 
After  her  death  she  was  canonized  and  uer 
feast  is  still  celebrated  in  the  Greek  Church. 

PULCI,  Luigi,  loo'je  pool'che,  Italian  poet: 
h.  Florence,  IS  Aug.  1432;  d.  Oct  1487.  He  came 
of  a  family  in  which  poetical  talents  were 
hereditary;  and  had  two  brothers  who  were 
also  poets,  Bernardo,  who  wrote  elegies  on 
Cosmo  de'  Medici  and  translated  Virgil's 
Eclogues,  and  Luca,  who  composed  stanzas  on 
Ae  Tournament  of  Lorenzo  de'  Medici.  Luif^ 
far  surpassed  his  elder  brothers  in  talent,  and 
became  an  intimate  of  the  household  of  Loreoio 
the  Magnificent.  At  the  instance  of  Lucrezia 
Tomabuoni,  mother  of  Lorenzo,  he  composed 
BO  epic  poem,  *II  Morgante  Magaior^'  based 
on  the  tale  of  Roland,  and  redted  it  canto  by 
canto  at  the  table  where  such  men  as  Poliziano, 
Ficino,  Michelangelo  Buonarotti,  and  Cristofero 
Landino  gathered.  This  fact  accounts  for  the 
diversity  of  its  contents  both  in  respect  to  the 
subject  matter  and  the  spirit  in  which  it  is 
handled.  He  assumed  the  tone  of  Florentine 
societv  at  the  time  of  its  composition,  and  in- 
serted at  will  or  to  suit  the  changeable  temper 
of  his  audiences  passages  of  movLpg  pathos  or 
^ncere  devotion  amid  others  of  coarse 
buffoonery  and  broad  btmior.    He  fell  in  with 
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the  general  Italian  tendency  of  treatiog  the, 
C^rlovineian  legend  with  less  seiioiuness  than 
did  Morufiern  peoples,  but  he  infused  a  specially 
bourgeois  spint  by  his  use  of  many  words  of 
the  Tuscan  dialect  It  has  been  asserted  that 
Shakespeare's  familiarity  with  Puici  is  evi- 
denced in  bis  creation  of  laso  and  Othello. 
Byron  was  a  confessed  admirer,  and  translated 
the  first  canto  of  'Morgante  Magjnore>  which  he 

fublished  with  'Beppo'  and  the  'Vision  of 
udgment'    Sec  Mobcante  Magciore;  Punch- 

INEIIO. 

FULCINELLO,  pul-chl-nel'o.     Sec  Pvs- 

CHINELLa 

PULILAN,   poo-le'Un,   Philippines,  pueblo, 

Srovinc«  of  Bulac^n,  Luzon;  on  the  Quifigua, 
ve  miles  above  its  junction  with  the  Grande 
de  Pampanga,  eight -miles  northwest  of  Bu- 
lac&n,  me  fonncr  provincial  capital.  Fop. 
10,100, 


1847;  d  CharlcEton,  S.  C,  2!)  Oct.  1911.  He 
came  to  the  United  States  in  1864  and  joined  a 
Federal  cavalry  regiment,  servi:}g  till  t)ie  end 
of  the  Civil  War;  then  became  a  reporter  on 
die  '^IVesliiehe  Post,''  vAiich  Carl  Schurz  had 
made  the  leading  German  newspaper  in  Saint 
Louis.  Beginning  upon  the  lowest  round  of  a 
journalist's  career,  and  at  first  enduring  con- 
siderable hardship,  he  rapidlv  won  recognition 
and  rose  to  the  position  of  managing  editor 
and  chief  proprietor  of  the  paper.  In  the  mean- 
time he  had  acquired  a  knowledge  of  law,  had 
been  admitted  to  practice  and  been  active  in 
politics  in  the  Republican  ranks.  He  was 
elected  to  the  Missouri  legislature  in  18W,  was 
a  delef^e  to  the  convention  of  the  Liberal 
Republican  party  at  pncinnati,  which  nominated 
Horace  Greeley  for  President,  then  became  a 
Democrat  and  in  1874  was  a  member  of  the 
Missouri  State  constitutional  covention.  In 
187fr-77  he  was  Washington  correspondent  for 
the  New  York  Sun.  and  in  1878  bou^t  the 
Saint  Louis  Dispatch  and  united  it  with  the 
Evening  Post  as  the  Posl-Diipalch.  In  1883  he 
purchased  the  New  York  World,  soon  building 
up  a  large  circulation.  He  was  elected  to  Con- 
gress in  New  York  in  1885-87  but  resigned 
after  a  few  months.  In  1887  his  health  was 
broken,  due  to  overwork,  and  was  followed  by 
a  steady  loss  of  eyesight  until  he  became  tota!^ 
bUnd.  Mr.  Puliticr's  career  as  an  editor  was 
marked  by  great  ability  and  genius.  In  August, 
1903,  announcement  was  made  of  the  endow- 
ment of  a  College  of  Journalism  by  him  at 
Columbia  University.  He  also  endowed  several 
scholarships  at  Columbia  College  and  gave 
largely    to    other    educational    and    diari table 


TORY,  in  Russia,  founded  by  the  Tsar  Nicho- 
las, and  boitt  in  1835-39.  is  at  the  village  of 
Pulkova:  laL  59°  46'  18"  N.,  and  long.  30° 
ly  40"  E.  It  was  intended  for  the  study  of 
sidereal  astronomy.  The  chief  instrument,  the 
refractor  with  a  15-inch  aperture,  was  not 
equaled  iby_  any  other  like  instrument  in  the 
world,  until  1870  when  the  Newhall  Observa- 
tory in  Newcastle,  England,  secured  a 
24-inch  refractor.  Next  came  the  26-inch  re- 
fractor for  the  Naval  Observatory  (q.v.)  in 
Washington,  D.  C     In  ISBS  the  Pulkova  Ob- 


servatory ereded  a  30-inch  refractor  made  hf 
Clark  and  Sons  of  Cambridgeport,  Mass.  The 
determinations  of  star  places  made  at  this 
observatory  are  regarded  as  most  accurate  and 
its  investigations  cover  a  wide  field  The  ob- 
servatory is  not  only  doing  remarkable  original 
research;  but  it  is  also  a  Itaining  school  for 
astronomers   and   geodesists. 

PULLKN,  Henry  William,  English  AngU- 
can  clergyman  and  auflior:  b.  29  Feb.  1836;  d. 
26  Dec.  1903.  He  was  educated  at  Marlboroufdi 
and  Cambridge,  took  orders  in  the  English 
Church,  became  a  minor  canon  of  York  in 
1862,  and  was  minor  canon  of  Salisbury,  1863-75. 
He  became  chaplain  of  the  Alert  during  its 
Arctic  expedition  of  1875-76,  and  for  bis 
services  on  that  voyage  was  awarded  the  Arc- 
tic medal.  He  attained  a  sudden  fame  by  the 
publication  in  1870  of  the  brilliant  'Fight  at 
Dame  Europa's  School,'  of  which  193,000 
copies  were  sold  and  14  translations  made. 
He  also  wrote  'Modem  Christianity,  a  Civilized 
Heathenism'  (1872),  the  circulation  of  which 
reached   20,000   copies;    'The    Ground    Ash,   a 


Buih'  (1874);  'Pueris  Reventia'  (1893); 
'Venus  and  Cupid'  (1896);  'Fred  and  Fritz' 
(1898).  He  edited  Murray's  'Handbooks  to 
Italy,  Rome  and  Greece'    (1886-96). 

PULLEY,  a  mechanical  device  for  the 
duplication  and  reduplication  of  the  intensity  of 
a  force.  By  its  application  the  power  exerted 
may  overcome  a  resistance  much  greater  than 
itself,  through  a  sacrifice  of  velocity. 


In  its  simplest  form  it  consists  of  a  wheel  of' 
wood  or  metal  which  turns  on  a  smooth  axle  at- 
tached lo  a  supporting  frame,  usually  in  the 
form  of  a  block.  The  rim  of  the  wheel  is 
grooved  on  its  outer  face  so  as  to  allow  a  rop^ 
cord  or  chain  to  pass  around  it.  Its  principle 
of  action  was  first  enunciated  by  Stevin,  about 
1610,  based  on  the  fact  that  the  tension  of  a 
rope  is  the  same  at  every  point  of  its  length. 
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Theoretically  a  fixed  peg  in  the  position  of 
the  axis  of  the  pulley  would  serve  the  purposes 
defined  just  as  well  as  a  wheel.  The  latter  is 
introduced  for  the  specific  purpose  of  reducing 
the  friclion. 


Pic.  3. 

vantage  is  gained  by  its  use,  ii  serves  to  change 
the  direction  of  the  force  applied.  Incidentally, 
it  loads  the  beam  with  twice  die  amount  of  that 
force. 

In  the  single  movable  or  ■free*  pulley  with 
parallel  cords,  Hg.  2,  as  in  the  fixed  pulley, 


the  tension  of  the  rope  on  both  sides  of  die 
wheel  is  the  same; 'but,  since  the  weight  is  su^ 
ported  by  two  upward  forces  each  of  which  is 
equal  to  the  force  applied,  the  power  is  equal 
to  one  half  the  wet^t,  the  beam  supporting  the 
other  half.  In  oUer  words,  the  power  that 
will  lift  a  given  weight  by  the  use  of  a  single 
fixed  pulley  will  lift  twice  that  wei^t  by  3ie 
employment  of  a  free  pulley. 

Fixed  and  free  pulleys  may  be  combined  in 
various  ways  to  obtain  a  mechanical  advantage. 
In  the  combination  shown  in  Fig.  3,  the  tension 
on  the  beam  at  (a)  is  equal  to  the  power  ap- 

K'ed,  and  at  (b)  it  is  equal  to  twice  that  power; 
t  the  relation  of  the  power  to  the  weisfat  re- 
mains the  same  as  in  case  of  the  single  free 

It,  however,  the  supporting  cords  pull  :' 


by  dire 


forces — the  i 


w)  acdng  ver- 


Fm.  2, 

In  the  single  "fixed'  pulley,  Fig.  1,  to  satisfy 
the  condition  of  static  equilibrium,  the  tension 
of  the  rope  must  be  the  same  on  both  sides  of 
the  wheel,  therefore,  the  power  applied  is  equal 
to  the  weight,  and  although  no  mechanical  ad- 


tically  downward,  and  two  equal  forces 
(pcos  ♦)  acting  upward.  The  resulting  effect, 
2ti  cosf  =w,  shows  a  mechanical  disadvantage, 
since  the  power  required  increases  with  the  an- 
gle, and  p^^w,  as  shown  by  Figs.  2  and  3, 
only  when  ^  ^o  ,  that  is,  when  the  strings  are 
parallel  When  ♦■=60",  the  power  is  equal  <o 
die  weight;  and  when  ?=:90*,  or  2#=:180". 
an  infinite  amount  of  power  would  be  required 
to  draw  the  rope  oui  horiiontal. 

Combinations  of  pulleys  or  compound  pnll^s 
are  usually  arranged  according  to  one  of  the 
three  systems  represented  by  Figs.  5,  G  and  7, 
which  indicate  the  action  of  the  supporting 
forces. 

In  the  first  system.  Fig.  5,  five  independent 
pulleys  are  supported  by  an  equal  number  of 
branches  from  the  main  cord.  The  mechan- 
ical advantage  slated  in  terms  ot  weight  (w) 
and  power  (p)  is  w  =  2'p,  =  32p;  or  in  seneral 
w^Z"  p.  when    (n)   represents  the  number  of 

In  the  second  system,  Fig.  6,  the  w«gfat  b 
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the  movable  pulley.  This  is  the  form  most  fre- 
quently used  practically,  its  most  extensive  ap- 
plication  being  die  block  and  tackle  devices  of 
the  running  ri^ng  of  ships.  See  Block  ; 
Tackle. 

The  differentia!  pulley  is  made  up  of  two 
pulleys  of  slightly  differing  diameter,  so  fas- 
tened  together  that  they  act  as  one.  An  endless 
chain  passes  around  both,  and  in  one  of  the 
bights  is  a  movable  pulley:  the  other  bight  is 
used  to  operate  the  pulley.  As  the  chain  is 
hauled  down  from  the  larger  pulley  it  hoists 
the  chain  on  the  other  side,  but  at  the  same  time 
the  nearer  chain  on  the  smaller  pulley  is  un- 
winding, so  that  the  lifting  bight  is  lessened  in 
length  very  slowly.  The  closer  the  two  fixed 
pulleys  approximate  the  slower  the  lift,  and  the 
greater  tne  power — usuallv  1  to  60.- 

The  term  pulley  is  usea  in  quite  a  different 
sense  when  applied  to  the  belt-wheels  used  in 


Pto.  5. 
In  the  third  system,  Fig.  7,  one  continuooi 
string  is  divided  mio  six  branches  by  six  pul- 
leys, and  since  the  tension  of  each  branch  ii 


«|iial  to  (p)  tb«  power  applied,  w  =  6p,  repre- 
amu  die  mechanical  advantage  or  w  =  np, 
wBtn  (n)  is  the  number  of  cords  rising  from 
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power  transmission  (q.v.).  The  many  fonnulaa 
^ven  for  calculation  of  their  dimensions  vary 
indefinitely  with  the  material  of  which  the  pul- 
ley-wheel is  made,  the  material  and  thickness 
of  the  belt,  and  the  volume  of  power  transmit- 
ted. The  width  of  face  of  such  a  wheel  is  from 
one-eighth  to  one-fourth  wider  than  the  belt, 
whose  width  is  determined  by  the  power.  In 
the  case  of  shifting  bells  the  pulley-wheels  have 
a  flat  face,  but  otherwise  they  are  slightiy 
crowned,  from  one- ninety- sixth  of  the  width  of 
the  face  to  as  much  as  one-tenth  of  such  width 
—  as  advocated  by  different  authorities.  The 
relative  speed  of  any  two  pulleys  carrying  a 
given  bell  is  inversely  as  their  diameters.  Ta 
vary  the  speed  at  will  "step*  or  "cone*  pulleys 
are  in  use,  the  smallest  wheel  on  the  driving 
cone  being  opposite  the  largest  wheel  on  tht 
driven  cone  —  and  vice  versa.  Consult  Collins, 
H.  £1.  'Shafting,  Belting  and  Rope  Transmis- 
sion' (New  York  1914)  ;  Goodeve,  T.  M.,  <Prin- 
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ciples  of  Mechanics)  (London  190B) :  Kent* s 
'Mechanical  Engineer's  Pocket  Book'  (New 
York  1915). 

PULLMAN,  George  Mortimer,  American 
inventor :  b.  Chautauqua  County,  M.  Y.,  3  March 
1831 ;  d.  Chicago,  111.,  19  Oct.  1897.  He  learned 
the  cabinetmaker's  trade,  and  during  the  con- 
Slruction  o£  the  Erie  Canai  he  successlully  filled 
contracts  for  removing  various  large  buildin^js 
in  its  proposed  route.  He  then  settled  in  Chi- 
cago and  engaffed  in  building,  but  devoted  much 
time  to  the  problem  o{  making  long  railway 
journeys  less  tedious,  the  result  being  the  con- 
version of  two  ordinary  railway  coaches  into 
sleeping  cars.  They  were  a  success  and  created 
a  demand  for  more,  and  in  1863  he  built  the 
'Pioneer*  ^t  a  cost  of  $18,000,  which  was  the 
first  of  the  cars  which  have  since  borne  his 
name.  He  organiied  in  1867  the  Pullman 
Palace  Car  Company,  of  which  he  was  presi- 
dent, and  in  1887  originated  the  vestibuJe  train. 
He  amassed  an  immense  fortune,  founded  a 
model  town  near  Chicago,  wbidi  he  named  Pull' 
man  (q.v),  and  was  interested  in  various  Other 
large  commercial  enterprises. 

PULLMAN,  111.,  a  former  town,  now  part 
of  the  city  of  Chicago,  on  Lake  Calumet,  12 
miles  south  of  the  centre  of  Chicago.  It  was 
founded  in  1880  by  (^rge  M.  Pulhnan,  and  in- 
tended especially  for  the  benefit  of  the  em- 
ployees of  his  company.  Besides  the  Pullman 
Palace  Car  Company,  which  is  located  here, 
there  are  car  wheel  works,  a  foundry,  and  other 
industrial  establishments.  It  was  formerly  tm- 
der  the  government  of  the  Pullman  Company, 
but  in  1889  the  town  voted  for  incorporation 
with  the  city  of  (Chicago  (q.v.)- 

PULLMAN.  Wash.,  dly  in  Whitman 
County,  near  the  eastern  border  of  the  State, 
70  rniies  northeast  of  Walla  Walla,  on  the 
Northern  Pacific,  the  Oregon- Washi^on  and 
the  Navigation  Company's  railroctds.  'Hie  State 
Agricultural  College  and  School  of  Sciences  are 
located  here  as  well  as  a  United  States  Govern- 
ment Experiment  Station.  The  surrounding  dis- 
trict produces  grain  and  livestock  and  dai^ing 
also  IS  carried  on.  The  water  siqtply  is  from 
artesian  wells.  The  town  is  growmg  steadily. 
Pop.  2,603. 

PULMONATA,  an  order  of  non-marine 
gasteropod  mollusks,  characterized  by  breathing 
atmospheric  air ;  the  snails.  They  are  usually 
■mail,  aaymmetncaJ,  and  provided  with  a  shelL 
The  sexes  are  alw^s  united  in  the  same  indi- 
vidual, and  the  operculum  is  always  wanting, 
except  in  Ampkibola.  The  re^ratory  appara- 
tus,  which  seems  to  have  been  modified  from 
that  of  ancestors  who  breathed  ox^en  mixed 
with  water,  by  means  of  branchiae,  is  not  limg- 
like  in  structttTc;  it  is  simply  a  pouch  lined  witit 
blood-vessels,  and  is  properly  called  a  pulmo- 
nary sac. 

PULMOTOR.  a  machine  invented  by  Ber- 
nard Draeger  for  producing  artificial  respira- 
tion. It  was  first  used  in  Europe  in  connection 
with  mine  rescue  apparatus.  Later  it  was  used 
^  the  United  States  Bureau  of  Mines  in  similar 
work.  It  was  found  to  be  so  satisfactory  in 
resuscitating  after  all  kinds  of  sufFocation,  such 
as  asphyxiation  from  Ras,  electric  shock  and 
cases  of  apparently  drowned,  that  large  Ras  and 
electrical  companies  have  installed  them;  also 
many  hospitals  and  fire  and  police  departments. 


Fotmflrly  in  caies  of  asphyxiation,  mtxtdnne 
poisoning,  drowTiin^  or  electric  shocks,  efforts 
to  restore  respiration  consisted  in  laying  the 
patient  on  bis  back  and  alternately  pulling  his 
arms  over  his  head  and  forcing  thAn  down 
upon  his  chest,  thereby  causing  an  expansion 
of  the  lung  cavity,  and  then  compressing  it, 
thus  first  producing  artificial  breattiing.  In 
such  cases  it  became  necessary  to  force  the 
patient's  mouth  open  and  pull  out  his  tongue, 
thereby  affording  free  passage  for  the  air^  which 
alternately  was  drawn  into  the  lung  caviQr  and 
immediately  expelled.  This  process  is  supei^ 
seded  by  the  application  of  the  pulmotor,  which 
operates  as  follows  r  An  iron  cyhnder  3^x21 
inches  contains  the  oxygen  it  a  pressure  of 
about  2,250  pounds  when  completely  filled  and 
will  operate  the  pulmotor  40  minutes  con- 
tinuouslv.  This  lite-snstaining  ^S  also  fur- 
nishes tne  ener^  which  is  reqinred  to  induce 
breathing  in  the  following  manner:  The 
oxygen  from  the  lank  flows  ttirouf^  a  re- 
ducing valve,  which  at  the  outkt  side  main- 
tains a  pressure  of  about  75  pounds,  and  from 
there  to  the  controlUng  valve.  Initially,  the 
passage  to  the  lungs  is  open  throu^  this  con- 
trolling valve.  The  latter  connects  two  flexible 
braided  copper  tubes,  leading  to  a  nKtaHic  face 
cap,  with  a  rubber  rim,  which  closely  fits  the 
patient's  face.  The  patient's  tongue  is  drawn 
down  over  the  lower  jaw  and  under  the  masli; 
by  means  of  a  set  of  tongue  forceps  which  it 
provided.  The  oxygen  then  has  free  access  to 
the  lungs. 

When  the  pressure  in  the  kings  has  reached 
a  certain  value,  20  centimeters,  a  bellows  inter- 
connected with  the  lung  cavity  through  the 
flexible  braided  copper  actuates  the  controlling 
valve.  The  pressure  of  oxygen  is  now  directed 
so  as  to  create  a  suction  over  the  connec^ona 
which  lead  to  the  lungs,  thereby  causiiw  ex- 
halation of  the  gases  previously  forced  into 
the  lungs.  When  a  vacuum  of  25  centimeters 
is  reached  in  the  lungs  and  bellows,  the  outer 
atmosphere  acts  on  die  latter,  lAich  in  turn 
operates  the  controlling  valve  and  again  admits 
the  oxygen  to  the  lungs.  The  frKjuetiCT  of 
these  reversals  depends  upon  the  size  of  the 
lung  cavity,  a  larger  space  rec^uiriiw  greater 
time,  while  with  smaller  lung  cavities  the  opera- 
tion is  correspondingly  more  frequent.  This 
process  is  continuea  until  the  r^tieni  shows 
signs  of  natural  respiration.  'The  pulmotor 
action  is  then  discontinued  and  the  patient  is 
allowed  to  breathe  the  pure  oxygen  throu^ 
another  small  face  cap  connected  by  a  hose 
directly  to  the  oxjgeta  tank. 

PULP.    See  Paphl 

PULSE  (from  Latin,  pnisus,  a  beating), 
the  rhythmical  motion  of  an  artery,  with  al- 
ternate expansion  and  contraction,  in  practice 
considered  as  a  beating.  This  motion  is  strong- 
est in  the  heart  (q:v.),  which  is  the  centre  of  the 
arterial  system ;  and  from  tfiat  organ  it  is  prop- 
agated through  all  the  minutest  branches  of  the 
arteries.  In  those  which  lie  imtnediately  under 
die  skin  it  cail  be  felt  with  the  finger,  as  is  the 
case  with  the  radial  artery,  the  pulsation  of 
which  is  very  perceptible  at  the  wrist.  The  state 
of  the  pulse  ts  therefore  an  indication  of  the 
action  of  the  heart  and  the  whole  arterial  sys- 
tem and  of  the  condition  of  the  blood  and  the 
physical    fnnclions   in   gcneraL     Hie    drctn^ 
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stances  to  be  attended  to  in  the  pulse  are  either 
the  number  of  pulsations  which  take  place  in  a 
given  time  and  the  regtitarity  or  irregularity  of 
their  occurrence,  or  the  character  of  e»ch  pul- 
sation. In  the  former  case  the  pulse  is  said  to 
be  quide  or  slow  according  to  the  number  of 
palsatioDS  in  a  given  inteiral ;  regular  ot  ir- 
regubr,  ae  they  occur  at  cqoal  or  unequal  in- 
tervals. In  the  latter  case  it  is  strong  or  lacal^ 
hard  or  soft,  full  or  small  It  is  aSected  hy  the 
age,  sex  and  temperament  of  the  individual,  and 
by  acxidental  circumstances,  as  sleq),  food,  ex^ 
ercise,  beM. 

The  pulse  is  most  rapid  in  infancy,  maldnK 
from  IID  to  140  beats  per  minute.  During  early 
childhood  it  makes  from  100  to  IID  and  ta  regu* 


tmnutc.  At  this  period  it  is  regular,  strooK 
rather  soft  than  bard,  moderately  full.  In  ma- 
ture ac[e  the  number  of  beats  is  on  the  average 
about  75  per  minute  and  the  pulse  is  regular, 
strong,  or  moderate,  fluctuating  between  hard 
and  sofL  between  full  and  small  In  old  age 
the  number  of  beats  sinks  to  about  60.  In  the 
female  the  pulse  is  more  rapid,  softer  and 
sn»ller  than  in  the  male.  In  persons  of  a 
sanguine  temperament  it  is  quicker  and  fuller 
than  in  phlegmatic  individuals.  Sudden  agita- 
tion  and  violent  passions  make  the  pulse  n«id 
and  irregular;  jc^  makes  it  quick  and  strcnisi 
long-continued  grief,  languid  and  soft  The 
pulse  is,  therefore,  a  highly  important  indication 
of  the  state  of  the  system.  A  deviation  from  the 
regular  pulse  of  an  idividual  indicates  a  dis- 
ordered state.  When  the  irritability  of  the  sys- 
tem is  so  hejchtened  as  to  produce  fever  or  in- 
a *:„_|   ^g   p^isj    jg   accelerated.       If   the 


action  of  the  nervous  system  is  irregular,  or  n 
duly  heightened,  the  pulse  becomes  frequent  and 
irregular.  In  case  of  mechanical  obstructions  to 
the  circulation,  as  in  dropsy  of  the  pericardium, 
polypus  in  the  heart  or  in  the  great  arteries,  the 
pulse  is  irregular  and  interrupted. 

The  study  of  the  pulse  began  with  the  an- 
cients. Galen  wrote  several  works  on  it  and  for 
leveral  centuries  the  subject  of  pulsation  re- 
mained much  as  he  left  it.  The  demosst rations 
of  the  drculalion  of  the  blood  by  Harvey  and 
of  the  irritability  of  the  musctUar  fibre  try 
Haller  threw  new  light  on  it,  and  medical  sci- 
ence at  last  has  brought  it  under  full  investi- 
gation and  has  explained  it  in  all  its  pl^siolc^ 
ca]  aspects.  See  Artsries,  Diseases  or  the; 
Heart. 

PULSB  GLASS,  an  instrument  invented 
by  Franklin  to  exhibit  tfie  ebullition  of  liquids 
at  low  temperatures.  Hie  bulbs  are  connected 
liy  a  slender  stem  and  partjally  chai^d  with 
«ater,  the  supernatant  air  having  been  expelled 
by  boiling  and  the  opening  hermetically  sealed  by 


vapor  and  drive  the  liquid  into  the  other  bulb, 
producing  a  violent  ebullition  in  dtc  latter. 

PULSOMETER.  See  Pumps  akd  Pdmp- 
ING  Machinery. 

PULSZKY,  pfil'ske,  Pnnz  Aorelitt^  Hun- 
garian ardueologist  and  publicist:  b,  Eperics, 
1814;  d.. Budapest,  1897.  When  only  22  he 
was  nominated  to  membership  in  the  Archwj- 
logical  Institute  of  Rome.  Joining  the  Liberal 
party  under  Kossuth  he  was  elected  a  deputy 


to  the  Hungarian  Diet  in  1840  and  later  tmder- 
secretary  to  the  Hungarian  Prince  Esterhaiy, 
Minister  of  Foreign  Affairs  in  Vienna.  He  fol- 
lowed Kossuth  lo  England  and  after  the  catas- 
trophe of  ViUagos  accompanied  the  ex-dictator 
to  America.  His  impressions  of  this  country 
were  embodied  in  a  book  entitled  'White,  Kei 
and  Black.'  Condemned  to  death  by  his  coun- 
try for  treason,  he  lived  in  Italy  and  joined 
cause  with  the  Garibaldians.  The  sentence  was 
removed  in  1866;  in  1873  he  became  inspector- 
general  of  museums  and  public  libraries.  He 
wrote  'Philoswhy  of  Hungarian  History* 
(1882);  <1^  Life  and  Times';  and  'Tht 
Jacobins  in  Hungary'    (1837). 

PULTE,  piilt'fi  Joseph  Hippolvt,  Ameri- 
can physician:  b.  li^scbede,  Westphalia,  Ger- 
many, 6  Oct  1811:  d.  Cincinnati,  Ohio,  24  Feb. 
1884.  He  took  his  M.D.  at  the  University  of 
Hamburg  and  in  1834  came  to  the  United  States 
where  he  engaged  in  practice  at  Cherrytown, 
Pa.  He  then  adopted  homceopathy  ana  later 
'established  himself  in  practice  at  Cincinnati 
With  others  he  founded  the  American  Institute 
of  Homceopathy  in  New  York  in  1844;  and  in 
1872  he  was  instrumental  in  establishing  a 
homoeopathic  college  in  Cjncinnati,  where  he 
held  the  chair  of  clinical  medicine.  He  also 
held  that  chair  at  the  Homceopaihic  College  at 
Qeveland  in  1852  and  of  obstetrics  in  1853-JS. 
He  edited  the  American  M<ucuine  of  Homtsop- 
athv  and  Hydropathy  in  1852-54  and  the  Quar- 
Itrfy  HomeeopfUhic  Magaaau  in  1354.  Author 
of    'The    Homccopathic    Domestic    Physician' 


PULTENEY,  pult'nl,  WiUiam,  Ea«l  of 
Bath,  English  politician :  b.  London.  22  March 
1684;  d.  there,  7  July  1764.  He  was  educated 
at  (Jxford.  and  m  1705  entered  FarliameuL 
He  was  a  partisan  of  Walpole,  and  after  the 
accession  oi  George  I  was  made  privy  council- 
lor and  secretary  of  war,  1714-1/.  In  1725  he 
became  a  political  opponent  of  Walpole,  gained 
great  pop.ularity  by  his  crusade  against  hia 
former  friend,  and  when  Walpole  was  forced 
irom  the  ministry  in  1742  Fulteney  organized 
under  the  Kirl  of  Wilmington  a  new  mmisCiy, 
The  inibtic  was  disappointed  in  the  cabinet, 
and  his  acceptance  of  a  peerage  further  de- 
stroyed his  popularity.  As  member  of  the 
House   of   Lords   he   was   not   prominent,         ' 


PULTOWA,  pool'tSlva,  or  POLTAVA, 
Ukraine,  (1)  cantal  of  a  former  Russian  gov- 
ernment; on  the  Vorskla  River,  450  miles 
southwest  of  Moscow.  It  is  walled  and  de- 
fended by  a  citadel  on  a  small  eminence.  Tt  is 
the  commercial  centre  of  a  large  farm  and 
stock-raising  region.  The  antiuai  fairs,  three 
in  number,  are  of  less  importance  than  in  for- 
mer years.  Here  in  1709  Peter  the  Great  de- 
feated the  Swedes  under  Charles  XII.  A 
monument  in  the  principal  square  commemorates 
the  event;  and  three  miles  from  the  town  is  the 
tomb  of  those  who  fell  in  this  battle;  it  is  still 
called  the  Swedish  tomb.  Pop.  about  85,000. 
(2)  The  ^vemment  is  bounded  on  the  north 
by  Tchermgov,  on  the  east  t^  Kharkov,  on  the 
south  by  Ekaterinoslav,  and  an  the  west  hy 
Kiev;  area,  19,265  square  miles.  The  surface 
is  a  plain  sloping  from  the  northeast  to  the 
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southwest,  and  dtained  chiefly  by  the  Dninwr 
and  its  tnbutaries.  It  is  one  of  the  most  fer- 
tile and  best  cultivated  departments  of  Russia; 
it  exports  about  one-fourth  of  the  whole  prod- 
uce of  wheat,  oats  and  barley  of  the  whole 
country.  Tobacco  is  increasing  in  acreage. 
Stockraising  and  bee-keeping  are  given  much 
attention.  Manufacturing  is  limitea;  the  chief 
products  are  leather,  coarse  woolen  goods, 
brandy  and  saltoeter.  Oil  is  made  from  the 
seed  of  the  sunflower  and  of  flax.    Pop.  about 

PULTUSK,  pool'toosk,  Russian  Poland, 
town  in  the  government, of  Lomza,  on  the 
Narev,  about  32  mites  north  by  cast  of  War- 
saw. It  has  several  old  buildmgs  of  historic 
interest,  some  manufactories  and  considerable 
trade.  It  is  noted  as  the  scene  of  the  defeat  of 
the  Saxons  by  Charles  XII.  in  1703,  and  of  the 
Russians  by  the  French  in  1806.  Pop.  est.  16,000. 

PULU,  a  substance  resembling  fine  silk,  of 
a  rich  brown  color  and  satin  lustre,  used  largely 
as  a  styptic  by  the  medical  practitioners  o( 
Holland,  and  introduced  into  some  other  coun- 
tries for  the  same  puipose.  It  consists  of  the 
fine  hairs  from  the  stipes  of  one  or  more  spe- 
cies of  tree-fern,  referable,  to  the  genus  Cifrff- 
Hum.  It  was  exported  from  Hawaii  into 
Britain  first  in  1844,  under  the  name  Pulu,  or 
vegetable  silk,  and  was  proposed  as  a  substitute 
for  silk  in  the  manufacture  of  hats,  but  could 
not  be  applied.  In  1856  it  was  exported  from 
Singapore  under  the  Malay  names  Penghawar 
Djambi  and  Pakoe  Kidang,  and  was  said  to 
have  been  used  in  Ehitch  pharmacy  for  a  long 
period  as  a  styptic.  Several  importations  into 
■western  Europe  have  since  taken  place. 

PULVERHACHER'CHAIN,  a  form  of 
galvanic  battery  consisting  of  a  series  of  small 
wooden  cylinders  on  which  a  idnc  and  a  copper 
wire  are  coiled  side  by  side,  but  without  touch- 
ing each  other :  the  zinc  of  one  cylinder,  touch- 
ing the  copper  of  the  adjacent  one,  forms  a 
couple.  The  whole  is  immersed  in  vinegar  di- 
luted with  water.  A  chain  of  120  couples 
forms  a  very  powerful  battery. 

PUMA,  or  MOUNTAIN  LION.  See 
Cougar. 


in  appearance,  containing  from  60  to  7S  per 
cent  of  silica,  with  alumina,  iron,  lime,  soda, 
etc.  It  varies  in  color  from  whitish-gray  to 
yellowish-brown  and  will  float  in  water.  It  is 
essentially  lava  from  which  steam  or  gas  has 
escaped  m  large  quantities  while  it  was  being 
consolidated,  lie  bubbles  rendering  it_  highly 
porous.  It  results  from  explosive  volcanic  erup- 
tions. Its  extreme  roughness  fits  it  for  use 
in  polishing.  In  the  solid  state  it  is  used  to 
polish  paint,  wood,  metal,  etc. ;  and,  as  a^  pow- 
der, for  marble,  ivory,  bone  glass,  and  in  the 
composition  ol  tooth-powder.  Pumice  may 
be  considered  because  of  its  glassy  composition 


as  a  porous  variety  of  obsidian  (q.v.).  Piunice 
is  obtained  in  Mexico,  Iceland  and  Hungary, 
but  chiefly  from  the  Lipari  Islands. 

PUHPELLY,  Raphael,  American  bkAo- 
gist:  b.  Ow^o,  N.  Y.,  8  Sept  1837.  He  was 
educated  at  the  Owego  Academy,  and  later 
studied  saences  and  minix^  engineering  in 
Paris  and  at  Freiberg,  Saxonj'.  He  made  geo- 
logical investigations  in  Gjrsica,  and  after  his 
return  to  the  United  States  in  1860  visited  Ari- 
aona,  and  in  1861-63  was  et^^ged  in  scientific 
explorations  under  the  government  of  Japan. 
In  1863-64  he  made  a  private  investigation  tour 
through  central,  western  and  northern  China 
and  Mongolia,  and  in  1864  en^ged  under  the 
Chinese  government  in  examinmg  the  northern 
coal  fields.  In  1866-73  he  was  professor  of 
mining  at  Harvard,  State  ffeologist  for  Mich- 
igan m  1869-71,  and  in  1871-73  directed  the 
State  geol(«ical  stirvey  of  Missouri.  He  was 
amiointed  to  the  United  States  geological  snr- 
vey  in  1879-81,  1884-91,  in  charge  of  the  Ar- 
chtean  division,  and  was  organiier  and  director 
of  the  Northern  Transcontinental  Survey  in 
188I-&4.  The  development  of  the  iron  ore  in- 
dustiv  in  Michiean  and  western  Ontario  was 
largely  due  to  his  investigations  in  1867-1901. 
In  1903  he  explored  the  Transcaspian  country. 
He  has  published  'Geological  Researches  in 
China,  Mongolia  and  Japan'  (1866) ;  'Iron 
Ores  and  Coal  Fields  of  Missouri'  (1873); 
'Geology  of  the  Green  Monntains'  (1894); 
<ExpIorations  in  Central  Asia'  (1905);  'Pre- 
historic Civilization  of  Anan'   (1906),  etc. 

PUMPERNICKEL,  a  coarse  brown  bread, 
originally  made  in  Germany  from  tmbolted  ry& 
It  is  baked  in  large  square  loaves.  Its  proper 
manufacture  depends  upon  the  treatment  of 
the  dough,  which  must  contain  neither  yeast 
nor  leaven,  and  also  on  the  management  of  the 
oven  in  which  the  batch  must  remain  a  long 

PUMPKIN,  anv  of  the  several  annual  vine- 
Uke  herbs,  especially  Citcurbita  ptpo,  of  the 
order  CncKrbitacea,  probably  of  tro^cal  Amei^ 
ica,  but  not  known  in  a  wild  state.  It  is  a 
coarse  tendril- bearing  vine  frequently  exceeding 
20  feet  in  length,  with  prickly  stems  and  leaf 
stalks;  bears  lane  rough  leaves;  large  yellow 
flowers,  the  pistillate  b«ng  followed  by  large 
varionsly  colored  but  generally  yellow  fmits, 
with  hard  rinds,  thick  flesh  and  many  seeds. 
The  plant  is  widely  cultivated  in  warm  and 
temperate  countries  for  its  fruits,  which  range 
in  weight  from  10  to  40  pounds  but  in  some 
varieties  weigh  far  more.  They  are  largely 
used  for  stock  feeding  and  for  making  inea. 
llie  ciiltivation  is  essentially  the  same  as  for 
Bqiiasfaes;  but  in  America  the  plants  are  most 
frequently  grown  in  com  fields,  the  seeds  bang 
sown  at  intervals  of  about  12  feet  and  the  plants 
allowed  to  shift  for  themselves  after  the  com 
is  laid  by.  It  is  affected  by  the  same  insect- 
enemies  as  the  squash  (q.v.). 
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